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Great  Sir, 

Juftly  efleem  it  a  Peculiar  Happinefs ,  that  You 
were  pleas’d  to  accept  of  the  Patronage  of  this  JVork  $, 
for  hereby  you  exempt  me  from  that  Hard (loi p  which 
attends  moft  Dedicators ,  of  inventing  the  Virtues  they 
celebrate . 

7  >  »  1  5  ”  / 

But  though  your  intrinfick  Excellence  and  real  Worth 
takes  away  all  Poftibility  of  Flattery ,  yet  being  convinced 
that  whatever  I  can fay,  falls  Jhort  of  your  Merit ,  /  blujh 
as  much  at  my  Incapacity  of  giving  you  Tour  juft  Due ,  as 
I ftoould  at  afcribing  more  than  He  dejerved  to  another. 

Tour  Early  Tears y  Great  Sir,  floew’d your  Skill 
and  Conduct  in  Arms ,  as  well  as  the  Great nef  cf  your 
Courage  and  Love  for  Glory  ;  and  ’ twas  an  uncommon 
Happinefs  your  Bravery  was  more  than  once  b lefts' d  with) 
by  your  own  Perfonal  Valour  to  Save  your  Royal  Brother, 
Rout  the  Enemies  Troops ,  and  Change  the  Fate  of  the 
Battle. 

rr  >  •  ’  ■¥*■■••• 

After  this ,  when  your  Happy  Alliance'  with  Your 
Royal  Confort,  Our  prefent  Gracious  and  moft  Excellent 
<^E  E  N,  had  made  Tou  Ours,  though  you  were  always 
ready  to  offer  your  Self  to  Command  Qtir  Armies  or  Ou> 
Fleets ,  yet  when  we  deny  d  our  Selves  the  Happinefs  oj 
your  Conquering  for  us  Abroad,  you  fet  your  Self  to  [hew 
us  an  illuftrious  Example  of  Virtue  and  Goodnefs  at 
Home  ;  and  prof d  your  Self  to  be  as  much  above  Pride 
and  Revenge  here,  as  you  would  have  been  without  Fear  or 
urprize  there. 
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Great  within  Tour  Selves  Alone ,  Your  Royal  Confort 
and  Your  Self,  like  the  heft  of  the  Old  Roman  Generals 
and  Confuls ,  liv'd  Retir'd  indeed,  hut  neither  unaciively 
nor  unufefully  :  Virtue  and  Piety  Tou  taught,  by  the  heft. 
Way  of  recommending  it,  Tour  own  Bright ,  Greats  and  Glo¬ 
rious  Examples  ;  And  raifed  up  the  Conjugal  Happinefs 
to  fuch  a  Degree  of  Perfection,  as  the  World  never  knew 
before,  and  which  could  Tou  have  been  Unbeloved,  would 
have  render'd  you  almoft  the  Envy  of  every  one. 

Then,  Mighty  Sir,  did  Tou  employ  your  Noble 
Mind  in  Studies  of  the  greatejl  Ufe  and  Benefit  to  Man¬ 
kind  here,  Mathematicks  and  Mechanicks  ;  and  as  Tour 
Clofet  was  always  the  Refort  of  the  ufefully  Learned  and 
Ingenious,  fo  were  you  ft  ill  their  Encourager  and  Patron. 

But  vftoen  the  Providence  of  GOD  called  Tour  Illu - 
firious  Princefs  to  Empire,  and  Tour  Self  to  Publick  Bu- 
finefs  and  Mighty  Employments,  Tou  foon  Both  Jhew'd 
Tou  could  Command  with  as  much  Wifdom  and  Conduct, 
as  you  could  before  Obey  with  Refignation,  and  make  our 
Nation  T ruly  Happy  by  the  Gracious  and  Excellent  Ad- 
rniniftr ation  of  your  Government. 

The  Glorious  Effects  of  which  that  we  may  long  Enjoy, 
and  that  Our  Gracious  Qu  e  e  n,  and  Your  Royal 
Highness,  may  be  Blejfed  with  Iffue  to  inherit  thefe 
Great  Dominions,  that  I  doubt  not  but  GOD  hath  raifed 
up  Her  Sacred  Majesty  to  fecure  in  lafiing 
Peace  and  Happinefs  to  us,  is, 

Great  Sir, 

The  moft  Sincere  and  conftant  Prayer 
of  Your  Royal  Highnes s’s 
Moft  Obedient  and  Moft  Humble  Servant, 

JohnHarris. 
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H  E  beft  Account  I  can  give  of  the  following  Work,  will 
be  to  lay  before  you  in  a  fhort  View  what  it  contains* 
wherein  it  differs  from  other  Books  which  may  feem  to 
be  of  the  fame  Nature,  and  from  whence  I  have  collected 
the  Subftance  of  it.  That  which  I  have  aimed  at,  is  to  make  it  a 
Dictionary,  not  only  of  bare  Words,  but  'Things  ;  and  that  the  Rea¬ 
der  may  not  only  find  here  an  Explication  of  the  Technical  Words,  or 
the  Terms  of  Art  made  ufe  of  in  all  the  Liberal  Sciences ,  and  fuch  as 
border  nearly  upon  them,  but  alfo  thofe  Arts  themfelves  ;  and  efpe- 
cially  fuch ,  znAfuch  Parts  of  them,  as  are  moft  ufeful  and  advantageous 
to  Mankind.  In  this,  which  was  the  chief  of  my  Delign,  1  found 
milch  lefs  Help  from  Dictionaries  already  publifhed,  than  one  would 
have  expeCted  from  their  Titles  :  Chauviris  Lexicon  Rationale ,  or 
Thefaurus  Philofophicus ,  is  a  well  printed  Book,  and  the  Figures  are 
finely  Graved  ;  but  ’tis  too  much  filled  with  the  School  Terms,  to  be 
ufefully  inftruCtive,  and  is  as  defective  in  the  modern  Improvements 
of  Mathematical  and  Phyfical  Learning,  as  it  abounds  with  a  Cant 
which  was  once  miftaken  for  Science . 

The  Grand  Di&ionaire  Des  Arts  &  Science x,  par  Mejf.  de  T  Aca¬ 
demic  Francoifei  hath  no  Cuts  nor  Figures  at  all,  and  is  only  a  bare 
Explication  of  Terms  of  Art ;  and  it  feems  rather  to  have  been  de- 
fign’d  to  improve  arid  propagate  the  French  Language ,  than  to  in¬ 
form  arid  inftruct  the  human  Mind  in  general.  And,  which  I  have 
often  wonder’d  at,  ’tis  filled  every  where  with  Simple  Ter  ms ,  fo  that 
you  are  told  what  a  Dog,  a  Cat,  a  Horfe,  and  a  Sheep  is ;  which,  tho’ 
it  may  be  ufeful  to  fome  Perfons  who  did  not  know  that  before,  and 
may  fhew  very  well,  that  fuch  Defcriptions  can  be  given  in  French  • 
yet  how  the  bare  Names  of  Animals  and  Vegetables,  of  Metals  and 
Minerals,  can  be  reckoned  as  Terms  of  Art ,  and  confequently  make 
the  greateftPart  of  a  DiElio?iary  of  Arts  and  Sciences ,  J  corifefs  1  can¬ 
not  fee  :  And  therefore,  though  this  and  Mr.  Furetier  s  DiElionary 
may  be  Books  very  Well  done  in  their  Way,  and  are  certainly  very 
ufeful  for  thofe  who  would  be  perfectly  acquainted  with  the  French 
Tongue  ;  yet  I  did  not  find  much  Affiftance  from  them*  with  regard 
to  my  Defign.  *  • 

And 
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And  much  lefs  Help  was  there  to  be  had  from  a  Book  called,  7 he 
New  World  of  Words ,  or  an  Universal  Englifh  Dictionary  ;  for 
there  I  found  the  Compiler  had  the  ill  Duck  to  collect  many  Foreign 
Faults,  and  to  underhand  little  or  nothing  of  the  Arts  and  Sciences 
himfelf. 

Mr.  Ozanam  s  DiElionaire  Mathematique ,  is  indeed  as  good  a 
Book  as  Vitalises  is  a  bad  one  ;  and  had  Mathematicks  been  a  Science 
I  was  the  leaft  acquainted  with  of  any  other,  I  fhould  have  been 
generally  as  well  fupplied  from  Ozanam ,  as  deceived  by  Vitalis  ; 
whofe  laid;  Edition,  in  two  Volumes  at  Rome ,  after  fo  many  Years 
Time  to  confider  upon  the  Matter,  is,  I  think,  not  better  than  the  firft, 
becaufe  it  hath  more  Matter,  and  lefs  to  the  Purpofe. 

The  Chymical  and  Phyfical  Di&ionaries  of  yohnfon^Cafiellus^  and 
Blanchard have  a  great  many  Words  and  Terms  that  are  not  to  be 
met  with  clfewhere  ;  and  the  laft  hath  had  four  Editions  in  our  own 
Language  ;  but  though  many  things  are  well  enough  done  in  him* 
yet  feme  can  hardly  be  faid  to  be  fo  ;  fo  that  in  many  Places  I  have 
been  obliged  to  put  his  Name  to  what  my  Amanuenfis  or  AJfifi- 
tant  tranferibed  from  him,  left  the  Reader  fhould  miftake  it  for  my 
own  Words. 

1  write  not  this  only  to  difparage  the  Performances  of  others*  or 
to  build  my  felf  a  Reputation  on  their  Ruins,  but  I  think  my  felf 
obliged  to  acquaint  the  Reader  with  the  plain  Truth  of  Things,  with¬ 
out  Favour  or  AffeCtion ;  that  fo  he  may  be  informed  where  to 
meet  with  Satisfaction  in  his  Enquiries  and  Reading,  and  where  not ; 
and  perhaps  if  this  were  oftner  done,  both  the  Time  and  the  Expence 
of  gaining  true  Knowledge  would  be  much  (hortned* 

There  are  fome  other  lefler  Dictionaries  which  are  of  good  Ufe, 
and  which  have  been  ferviceable  to  me  on  Occafion,  which  I  fhall 
mention  below  ;  but  I  muft  next  acquaint  the  Reader,  That  much 
the  greater  Part  of  what  he  will  find  here  is  collected  from  no  Dic¬ 
tionaries,  but  from  the  beft  original  Authors  I  could  procure  in  all 
Arts  and  Sciences,  and  is  the  Refult  of  fome  Years  Labour  and  Con- 
fideration. 

I  have  beei}  very  full  and  particular  in  the  Mathematicks ,  becaufe 
it  is  the  only  folid  Foundation  on  which  an  Ufeful  Enquiry  into 
Nature,  and  all  Phyfical  Learning,  can  poffibly  be  built ;  and  be¬ 
caufe  tis  alfo  of  the  greateft  Ufe  and  Advantage  to  Mankind  in  all 
RefpeCts. 

In  Geometry ,  under  the  Name  of  each  Figure  you  have  the  eflen- 
tial  Properties  of  it  briefly  and  plainly  demonftrated,  and  the  Ap¬ 
plication  to  the  Pradice  (hewed  ;  fo  that  by  the  Help  of  very  eafy 
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References  from  one  Place  to  amother,  you  will  find  the  Demonftra- 
tion  of  all  fuch  ufeful  and  important  Propofitions  in  that  noble  Sci¬ 
ence,  as  are  ufually  given  by  Geometrick  Writers. 

Under  fuch  Words  as  Parabola ,  Ellipfis ,  Hyperbola ,  &c.  in  the 
Conick  Sections ,  you  will  find  the  Properties  of  each  Figure  or  SeElion 
demonftrated,  with  Methods  for  their  Defcription  on  a  Plane  ;  as  alfo 
the  Properties  of  the  Cycloid ,  Conchoid ,  Logarithmick-Line ,  Cijfoid, 
^  uadratrix ,  and  Spiral  Lines ,  c.  Some  general  Confiderations  of 
the  Nature  of  Afymptotes ,  the  Nature  and  Properties  of  Catacaujlick 
and  Diacauflick  Figures,  of  the  Involute  and  Evolute ,  of  the  Linea 
Celerrimi  Defcenfus ,  &*c.  And  under  the  Word  ConJlruClion ,  you 
have  the  ConftruCtion  of  Cubic  hand  Biquadratick  Equates  by  the 
Parabola  ;  together  with  the  Inveftigation  of  Baker  s  Central  Rule , 
and  its  Ufe  and  Application. 

Under  fuch  geheral  Words  as  Trigonometry,  Surveying ,  Spherical 
Geometry ,  Projection,  &>c.  you  will  find  entire  Treatifes  on  thefe 
Heads;  dhd  which,  if  I  miftake  not,  are  as  fhort  and  plain  as  any 
yet  extant. 

In  Algebra  you  will  meet,  under  the  proper  Heads,  every  thing 
that*is  ufually  found  in  Treatifes  of  this  Nature,  and  perhaps  fome- 
thing  more.  And  under  Fluxions  you  have  a  fuccinCt  Account  of 
the  Nature  and  Algorithm  of  them,  and  fome  Improvements  which 
are  not  to  be  had  elfe  where.  And  in  feveral  Places  under  the  proper 
Words,  you  have  an  Account  of  what  we  now  call  the  New  Methods , 
or  Univerjal  Ways  of  Invejligation  ;  as  particularly,  a  Method  of 
drawing  of  Tangents  to  all  Sorts  of  Curves ,  a  Method  de  Maximis 
Minimis ,  & c>  of  finding  the  Centers  of  Gravity  and  Ofcillation  ; 
of  finding  the  Uncice ,  CAc.  All  the  Parts  alfo  of  Common  Arithme- 
tick  are  explained  here,  and  its  Application  to  Anatocifm ,  Compound 
Interef,  and  Annuities ;  together  with  the  Dodrine  of  Surds,  the 
Method  bf  Extraction  of  Roots  by  Converging  Series ,  and  the  entire 
Dbftrine  of  Promotion  ;  all  Kinds  of  Progreffion,  Fractions,  Loga¬ 
rithms  and  Decimals :  And  I  have  alfo,  from  the  beft  Authors  I  could 
get,  collected  an  Account  of  the  ancient  Weights  and  Meafures  of  all 
Nations;  and  adjufted  them  with  our  own  ;  and  have  given  you  very 
large  and  ufeful  Tables  of  the  Values  of  all  modern  or  prefen t  Fo¬ 
reign  Weights,  Meafures,  and  Coins,  compared  with  our  own.  I 
have  inferted  alfo,  from  Dr.  Wallis ,  a  large.  Account  of  Sexagefimal 
Fractions .  You  will  find  here  alfo  the  Defcriptions  and  Ufes  of 
both  the  Celeftial  and  Terreftrial  Globe  ;  the  DoCtrine  of  the  Sphere, 
according  to  the  New  and  Old  Hypothefis ;  together  with  the  De- 
monftration  and  Practice  of  Spherick  Projections  in  Plano  ;  and  moft 
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of  the  ufeful  Things  in  Aftronomy ,  as  the  Phenomena ,  Parallaxes , 
Magnitudes ,  Motions  and  Di fiances  of  the  Planets  and  their  Satel¬ 
lites  ;  and  in  particular,  the  Incomparable  Sir  Ifaac  Newtons  Theory 
of  the  Moon ,  and  a  very  large  Account  of  Comets  from  the  fame 
Author.  You  will  have  alfo  the  Ground  and  Practice  of  Dialling  ; 
the  Nature  and  Ufe  of  Opticks  ;  the  taking  all  Heights  and  Dijlan - 
ces  ;  the  Menfuration  of  Surfaces  ;  Gauging  •  the  Art  of  Chronolo¬ 
gy,  Geography ,  Cofmography ,  Mufck ,  See. 

In  Gunnery  you  have  the  Method  of  Shooting  in  Great  Guns 
and  Mortars,  with  Captain  Halleys  and  Anderfons  Tables  ;  and 
as  to  Fortification ,  I  have  confulted  the  beft  Books  and  Drawings ; 
and  I  believe  the  feveral  Parts  of  a  fortify ’d  Place  are  pretty  well  de- 
feribed,  and  the  Plate  belonging  to  this  Art  comprehenfive,  and 
done  according  to  the  beft  of  the  modern  Ways. 

The  Figures  alfo  of  the  Five  Orders  of  Pillars  in  Civil  Archi- 
teSlure ,  are,  I  hope,  as  inftru&ive  as  they  could  be  of  that  Size  ; 
and  as  for  the  Terms  of  Art  here,  I  took  them  from  the  beft 
Authors,  as  Vitruvius ,  Vignola ,  Palladio ,  and  the  Parallel  by  Mr. 
Evelyn. 

Navigation  is  alfo  largely  treated  of,  and  the  whole  Art  taught 
under  the  Words  Plain  and  Mercator  s  Sailing  and  Traverfes  :  And 
as  to  the  Variation  of  the  Compafs ,  I  have  given  you  a  very  full  and 
exad  Account  of  it,  from  the  excellent  Mathematician  Capt.  Hal¬ 
ley,  together  with  his  Ingenious  Hypothefis  for  the  Solution  of  its 
Variation  ;  and  Practical  Rules  to  find  the  Variation  of  the  Compafs 
at  Sea. 

And  as  to  a  Ship,  I  have  endeavoured  to  be  very  full  and  particu¬ 
lar  in  deferibing  the  feveral  Parts  of  her,  both  in  the  Dock,  when 
Building,  and  when  Rigg  d,  and  under  Sail  at  Sea  :  For  I  have  con¬ 
fulted  the  beft  Draughts,  SeBions  and  Models  I  could  get  a  Sight  of, 
have  got  what  Helps  I  could  from  Captains  and  Matters  of  Ships, 
and  have  often  gone  on  Board  my  felf,  to  get  the  more  ready  Know¬ 
ledge  of  this  Affair  ;  and  I  have  compared  it  all  with  what  we  have 
already  printed  of  this  Nature  in  Books  and  Defcriptions  of  Ships  ; 
fuch  as  Manwaring  s  Sea  DiB  ionary,  Botelers  Sea  Dialogue s,  Phi¬ 
lips’s  SeBion  of  a  Firjl  Rate ,  See. 

I  have  given  alfo,  from  feveral  Eminent  Hands,  and  feveral  Ways, 
the  Laws  of  Motion  :  As  from  Dr.  Wallis,  Sir  Ifaac  Newton,  Mon- 
fieur  Varignon,  Mr.  fohn  Keil,  See. 

And  the  Dodlrine  of  Mechanicks,  Nature  and  Properties  of  Sta- 
ticks,  the  Laws  of  P endulums,  and  of  ProjeBiles . 
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And  I  have  been  very  large  in  that  moft  ufeful  Science  Hy  dr  oft a- 
ticks ,  giving  an  Account  of  the  Principles  and  Practice  of  the  Art, 
both  Mathematically  and  Experimentally  :  And  under  the  Word 
Specifick  Gravity ,  I  have  given  you  all  that  the  Honourable  Mr. 
Boyle  hath  advanced  on  that  Subject,  in  his  Medicina  Hydrofiatica  ; 
to  which  a  large  Table  of  the  Specifick  Gravities  of  different  Bodies 
is  added  ;  and  all  his  Hydrofatical  Paradoxes  are  inferted  in  their 
proper  Places. 

I  have  defcribed  alfo,  chiefly  from  Mr.  Derham,  the  Way  of  Cal¬ 
culation  of  Automata,  or  Clock  and  Watch- work  \  and  explained  the 
Terms  of  Art  ufed  in  Painting  and  Sculpture . 

As  to  Phyfck  and  Natural  Philofophy,  and  thofe  admirable  Helps 
to  the  underftanding  of  Nature,  which  Geometry ,  applied  to  Phyfical 
Enquiries,  hath  of  late  afforded  us,  and  to  which  indeed  we  are  chiefly 
indebted  to  that  prodigious  Mathematician  Sir  Isaac  Newton,  I  have 
endeavoured  to  give  you  every  where  the  Marrow  and  Subftance  of  it 
under  proper  Heads :  And  under  the  Term  of  Art,  or  Word,  expref- 
fing  any  particular  Quality,  I  have  collected  all  I  could  meet  with  to 
explain  it,  and  to  clear  up  its  Nature  and  Properties ;  as  you  will  find 
at  large  under  fuch  Words  as  EleSlricity,  Solidity ,  Elafticity,  Effluvi¬ 
ums,  Magnet  ifm,  Light  and  Colours ,  dec.  As  to  which  laft,  I  am  forry 
I  had  not  Time  to  take  no  more  from  Sir  Ifaac  Newtons  excellent 
Book  of  Opticis  lately  publifhed  ;  what  I  could,  I  have  inferted,  as  I 
had  before  done  the  Subftance  of  what  he  had  publifhed  in  the  Phi - 
lofophical  TranfaSlions  on  that  moft  noble  Subject  ;  and  which  con¬ 
vinces  us  that  we  were  all  miftaken  in  our  Notions  about  it  before,  for 
want  of  proceeding  in  a  right  Method  of  Enquiry. 

Here  is  in  particular,  a  Difcourfe  of  Natural  Secretion  ;  alfo  Dif- 
courfes  on  Thunder,  a  Vacuum ,  Vapours,  and  Water  ;  with  a  large 
Account  of  Sounds,  Echoes,  the  Tranfmutation  of  Bodies  into  one 
another  ;  the  Nature  of  Light  and  Colours ;  the  Rays  of  Light,  the 
double  RefraCtion  found  in  the  Ifland  Cryftal  ;  of  Elaficity ,  Elec¬ 
tricity,  the  Cohefion  of  Parts  of  Bodies,  & fc. 

You  have  here  alfo  an  Account  of  that  amazing  Property,  the  At¬ 
traction  of  the  Particles  of  Matter  one  towards  another,  firft  difeover- 
ed  by  that  incomparable  Mathematician  Sir  Ifaac  Newton ,  who  by 
wonderful  Difcoveries  he  hath  made  about  the  Nature  of  Light  and 
Colours,  hath  opened  a  new  World  in  Natural  Philofophy,  as  by  his 
Method  of  Fluxions,  he  had  before  done  in  Mathematicks,  Me- 

chanicks,  and  Aftronomy ;  and  hath  fufflciently  fhewn,  that  what 
he  faid  in  his  Preface  to  his  Principia  Philof  Math .  in  thefe  Words : 

Multa  me  movent  ut  non?^ihil  fufpicer  ccetera  naturce  P hcenomenayex 

viribus 
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viribus  quibujdam  fender  e  fojfe,  quibus  corf  or  um  farticulce. ,  fer 
caufas  nondum  cognitas ,  vel  in  fe  mutuo  imfelluntur ,  et  Jecundum 
Figuras  regulares  coherent,  vel  ab  invicem  fugantur  et  recedunt , 
was  what  he  very  well  knew  then ,  though  expreffed  with  that  Cau¬ 
tion  and  Modefty,  as  was  fo  peculiar  to  that  excellent  Man. 

This  was  printed  in  the  Year  1687,  and  the  Queries  at  the  End  of 
his  Of  ticks,  and  efpecially  as  flnce  enlarged  by  him  in  the  Latin 
Translation  of  it,  do  fufficiently  fhew  his  Thoughts  to  have  been 
l°ng  ago  employed  on  this  moft  ufeful  Subject,  and  from  whence 
thofe  Proportions  took  their  Rife  ;  which  thofe  ingenious  and  in- 
duflrious  Brothers  the  Keils,  have  publifhed  about  this  Affair  of  At- 
trail  ion  :  But  however,  to  do  the  illuftrious  Author  yet  further  Juf- 
tice,  I  have,  with  his  Leave,  at  the  End  of  this  Preface,  or  rather 
Introdu&ion,  printed  a  Latin  Paper  of  his  de  Acido ,  with  a  Tran- 
flation  of  my  own,  and  which,  though  never  publifhed  before,  was 
given  by  him  to  a  Friend  as  long  flnce  as  the  Year  1692,  which  I  wifh 
had  come  to  my  Hands  fooner,  to  have  been  inferted  in  this  Lexicon > 
under  their  proper  Head,  Acids . 

And  give  me  Leave  further  to  inform  the  Reader,  that  there  was, 
at  the  printing  of  my  Second  Volume,  a  Latin  Mathematical  Trea- 
tife  or  two  of  Sir  Ifaac  Newton  s,  which  were  written  many  Years 
ago,  and  which,  by  their  Date,  will  fufficiently  determine,  whether 
the  new  Method  of  Fluxions  were  known  firft  to  him  or  Mr.  G . 
Leibnitz .  •  I 

The  Phcenomena  of  the  Rambow ,  or  Iris,  are  here  accounted  for 
from  the  learned  and  ingenious  Capt.  Halley ,  now  Saviliah  Profeflor 
of  Geometry  in  Oxon . 

The  Account  of  Snow  I  give  you  from  Dr.  Crew  ;  and  one  of  Ice 
from  the  French,  tv 

I  have  collected  what  I  could  meet  with  as  to  Sound  ;  but  I  wiffi 
that  Quality  were  a  little  better  confidered. 

You  have  here  a  very  full  Account  of  all  the  Phcenomena  and  Pro - 
fer  ties  of  the  Air  and  At?noffhere ,  as  its  Gravity,  Spring,  or  E4fti- 
city,  &C.  and  a  full  Defcription  of,  and  the  Ufe  of  fuch  Inftruments 
as  have  been  invented  to  enable  us  to  judge  of  them  ;  as  the  Barome~ 
ter ,  Thermometer ,  Hygrometer ,  See.  all  which  is  chiefly  from  the 
Honourable  Mr.  Boyle,  and  the  Philofofhical  TranfaElions. 

The  Account  of  Sf  rings  and  Fountains  is  from  Capt.  Halley  and 
Dr.  W oodward ;  and  from  the  former  of  thefe  learned  and  ingenious 
Gentlemen,  I  have  given  you  a  new  Theory  of  Tides,  or  a  Solution 
of  the  Phceno?nena  of  the  Ebbing  and  Flowing  of  the  Sea,  which 
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is  very  plain,  certain,  and  intelligible,  and  built  on  Sir  Ifaac  New¬ 
tons  Principles. 

In  j Botany,  I  have  been  as  large  as  I  could  be,  without  giving 
Defcriptions  of  Plants,  which  is  contrary  to  my  Defign  :  But  you 
have  here,  from  our  Mr.  Ray ,  Morrifon ,  and  Monfieur  Fournefort) 
I  believe,  a  pretty  exa<ft  Botanick  Lexico7ij  which  was  what  we  really 
wanted  before  :  Together  with  an  Account  of  all  the  feveral  Kinds 
and  fubalternate  Species  of  Plants,  and  their  fpecifick  Differences ;  in 
which  I  have  followed  Mr.  Ray  s  Method,  as  appearing  to  me  to  be 
the  beft  and  moft  natural. 

A  Table  of  Fojftls  I  have  given  you  from  the  accurate  Dr.  Wood - 
ward ,  ProfefTor  of  Medicine  in  Grefs  am  College ;  and  a  Scheme  of 
Metals  and  Stones  from  Bifhop  Wilkins's  Real  Character. 

I  have  alfo  given  you  a  large  Account  of  V egetation ,  which  is  very 
curioufly  and  exadly  done  from  the  Experiments  and  Obfervations 
of  Dr.  Woodward \ 

You  have  here  alfo  a  good  Account  of  the  Nature  and  Property 
of  the  Wind)  from  Capt.  Halley  ;  and  a  Defcription  of  Mr.  Papins 
Wind-Gun ,  from  Mr.  Boyle . 

From  which  laft  excellent  Gentleman  I  have  alfo  taken  what  I  fay 
about  the  Nature  and  Properties  of  Cold. 

And  likewife  from  Capt.  Halley  and  Sir  Ifaac  Newton ,  is  collected 
all  that  which  you  will  find  under  the  Word  Heat . 

In  Chymifiry ,  the  Knowledge  of  which  is  one  great  Help  towards 
the  underftanding  of  Nature,  I  have  been  large  and  particular  ;  ex¬ 
plaining  the  Chymical  Principles,  VefTels,  and  Degrees  of  Fire  ;  and 
have  omitted  no  Procefs  nor  Operation  of  Ufe,  that  I  could  either 
meet  with  in  Books,  or  get  from  my  Friends  ;  as  the  Reader  will  foon 
fee,  by  confulting  the  Book  it  felf,  under  fuch  Words  as  Phofphorus , 
Bolonian  Stone ,  Sympathetick  Inks ,  IsranJ mutation)  &c. 

In  Anatomy  I  have  been  very  large  and  full,  deferibing  all  the 
Parts  of  an  human  Body,  both  internal  and  external.  Here  are  al¬ 
fo  inferted  pretty  large  Accounts  of  the  Ear,  Stomach,  Spleen,  Skin, 
Vena  Porta)  Lungs,  Gall,  and  Refpiration,  and  of  the  new  Theory 
of  Generation  ;  with  Defcriptions  of  the  Lymphadutfts  and  Glands, 
and  two  very  fine  Copper-plates  of  the  Veins  and  Arteries  of  a  human 
Body,  which  were  drawn  from  the  original  Tables  prefented  by  that 
great  Promoter  of  ufeful  Learning,  John  Evelyti  of  Deptford ,  Elq;  to 
the  Royal  Society  of  London  ;  and  I  hope  the  Defcriptions,  in  moft 
Places,  will  prove  tolerably  accurate  and  inftrutftive  ;  efpecially  un¬ 
der  fuch  general  Words  as  Blood)  Circulation)  Bones ,  Heart)  Eary 
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Eye,  Vifion ,  Arteries ,  V eins,  Bile ,  Lymph  a ,  Chylification,  &c.  in 
all  which  I  have  confulted  the  beft  Authors. 

In  Logic k ,  Met aphy ficls ,  Et hicks ,  Grammar ,  Rhetoric k,  &c.  I 
have  been  delignedly  fhort ;  giving  ufually  the  bare  Meaning  only 
of  the  Words  and  Terms  of  Art,  with  one  or  two  Inftances  to  explain 
them,  and  illuftrate  them. 

In  Hifiory  and  Chronology ,  you  have  what  properly  belongs  to 
them  as  Arts  ;  as  an  Account  of  the  Civil  Computation  of  Time  ; 
the  Original  and  Reduction,  one  to  another,  of  the  feveral  AEras, 

Epochds,  Periods ,  &c. 

In  Heraldry ,  I  have  given  you  the  entire  Art  of  Blazoning  and 
Mar fih ailing  a  Coat  of  Arms  ;  and  explained  all  the  Ordinaries, 
Charges,  Bearings,  &c.  by  Figures  :  But  have  faid  nothing  of  Fa¬ 
milies  (any  further,  than  that  fuch  a  Coat  belongs  to  fuch  a  Name) 
my  Defign  being  only  to  explain  the  Art  and  its  Eerms . 

As  to  the  Defcription  of  the  Mathematical  and  Philofophical  In¬ 
ftruments  ;  fome  of  them  (as  the  moft  ufeful)  are  largely  done,  but 
the  others  as  briefly  :  For  as  it  would  have  taken  up  a  large  Volume 
to  have  defcribed  them  all ;  fo  for  many  of  them,  the  Reader  would 
not  have  been  much  the  better.  But  the  Globes  and  Quadrants  are 
largely  treated  of,  as  are  Eeleficopes ,  Microficopes,  Baroficopes ,  Hygro- 
ficopes ,  and  the  Pneumatick  Engines ,  or  Air-pumps  \  becaufe  thefe 
are  of  vaft  Ufe  and  Benefit  to  Mankind,  and  have  ferved  to  improve 
and  raife  up  the  Knowledge  of  Nature  to  that  good  Height  it  is  now 
arrived  to,  and  I  hope  will  carry  it  yet  much  further. 

I  have  been  very  full  and  particular  in  Aftronomy ,  having  not  only 
from  Mr.  Hayes's  excellent  Book  of  Fluxions  given  a  fhort  Syftem  of 
the  New  Aftronomy,  but  have  alfo  from  the  ingenious  and  learned 
Mr.  Halley ,  Savilian  Profeflor  of  Geometry  in  the  Univerfity  of  Ox¬ 
ford,  inferted  a  Synopfis  of  the  Dodlrine  of  Comets  ;  and  from  the 
Prelections  of  Mr.  Whifion ,  Mathematick  Profeflor  of  the  Univerfity 
of  Cambridge. 

And  becaufe  I  would  have  thefe  two  Volumes  to  ferve  as  a  Kind  of 
fmall  Mathematical  Library,  and  prevent  in  fome  Meafure  the  Ne- 
cefiity  and  Charge  of  buying  many  Books  on  thefe  Subjects ;  I  have 
here  alfo  given  a  full  and  clear  Account  of  all  the  Lines  which  are  u- 
fuajly  drawn  on  any  Mathematical  Inftruments,  Rules,  Scales, 
and  how  to  ufe  thofe  Inftruments,  on  which  they  are  drawn,  in 
the  feveral  Parts  of  PraCtiqal  Mathematicks  for  which  they  were 
defign  d. 
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And  I  have  here  and  there  inferted  fuch  ufeful  Tables  for  the  Cal¬ 
culation  of  Intereft,  Annuities,  Purchafes,  Reverfions,  &*c.  as  I  found 
moft  eafily  and  readily  fubfervient  to  thofe  Ufes. 

Here  is  alfo  an  Account  of  the  Method  of  Levelling ,  in  order  to 
drain  Marflhes,  Fens  or  Moraftes,  or  to  convey  Water  from  one  Place 
to  another. 

•An  Account  of  the  Rife,  Invention,  and  Progrefs  of  the  Art  of 
Printing  ;  with  a  Defcription  of  the  Tools  and  Inftruments  fub¬ 
fervient  thereunto. 

I  have  added  alfo  a  farther  Account  of  the  Phaenomena  of  Prifms 
and  the  Rainbow ;  with  a  fliort  Syftem  of  Opticks  from  Sir  Ifaac 
Newton  ;  and  many  Improvements  in  Micro  (copes  and  Telefcopes ; 
the  Art  of  PerfpeCtive,  and  the  Methods  of  ProjeCtive,  Reflective  and 
RefraCtive  Dialling. 

In  Mechanicksy  betides  the  Account  of  the  Five  Powers  and 
Demon  ftrations  of  the  Nature  and  Principles  of  that  Science,  here 
are  many  things  added  about  Centres  of  Gravity  and  Ofcillation,  the 
Refiftance  of  Mediums,  with  the  Defcription  and  Ufes  of  all  fuch 
mechanical  Inftruments,  Tools  and  Engines,  as  are  ufed  in  Archi¬ 
tecture,  Fortification,  Gunnery,  or  any  mathematical  Arts  and 
Sciences. 

In  Geometry ,  here  are  great  additional  Improvements  ;  as  two 
Treatifes  of  the  Order  and  Quadrature  of  Curves ,  written  by  the 
incomparable  Sir  IJaac  Newton  ;  a  Treatife  of  Conick  Sections,  tran- 
flated  from  the  pofthumous  Book  of  the  Marquefs  de  IS  Hofpit ally 
with  many  other  Things  relating  to  the  Properties  of  Curves,  fcat- 
tered  up  and  down  under  particular  Words ;  fuch  as  Cycloid ,  Heli¬ 
coid  y  RetrogreJJion  of  Curves ,  Tranfcendental  ^  uantitiesy  &>c.  Here 
are  alfo  added  many  new  Things  in  Arithmetick  and  Algebra,  and 
in  the  DoCtrine  of  Fluxions  ;  as  about  Alternations ,  Co?nbinationsy 
the  Laws  of  Chance  in  Play,  Infinite  Series ,  and  Political  Arith¬ 
metick  ;  and  about  the  Roots  of  Equations ,  Renewing  of  Leafesy 
ReverfionSy  &*c. 

I  have  alfo  here  given  a  large  Account  of  the  Ways  of  Finding, 
Drefling,  Melting,  of  all  the  feveral  Ores  from  whence  our 
Metals  are  taken  ;  defcribing  alfo  the  Works,  Engines,  Tools,  and 
Terms  of  Art  ufed  by  Miners  ;  as  alfo  the  Ways  of  making  Salt, 
Allum,  Copperas,  Vitriol,  and  fuch  like  mineral  Productions. 

In  Muficky  here  is  given  an  Account  of  the  Nature  and  Grounds 
of  Harmony,  from  Dr.  Holdery  and  a  new  fhort  Syftem  of  Mufick  by 
the  ingenious  Mr.  Perk . 
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In  Navigation ,  I  have  added  many  Things  ;  as  the  Way  of  find¬ 
ing  and  allowing  for  the  Setting  of  Currents ;  an  Account  of  the 
Power  of  the  Winds  on  the  Sails  of  Ships,  and  of  the  Signals  ufed 
at  Sea,  both  by  Day  and  Night,  in  Sailing,  and  in  an  Engage¬ 
ment  ;  together  with  a  new  Traverfe  Table,  and  its  Ufe  and  Ap¬ 
plication  :  And  at  the  End  you  will  find  two  very  accurate  Cuts 
of  the  Infide  and  of  the  Rigging  of  a  Firft  Rate  Man  of  Wa  ,  with 
the  Several  Parts  defcribed,  and  referrd  to  by  proper  Letters  and 
Numbers. 

I  have  alfo  added  a  Copper  Plate,  deferibing  a  new  Hydrojlatical 
Balance ,  which  is  very  ready  and  expeditious  to  find  the  Specifick 
Gravity  of  Bodies,  as  is  there  Shewn. 

I  have  here,  under  the  Word  Microfcrope ,  given  the  Reader  the 
Figure,  Nature,  Ufe  and  Advantages  of  Mr.  Wilfori s  GlafTes  of  that 
Kind,  which  I  think  my  Self  oblig’d  to  fay,  are  the  moft  ready,  com¬ 
modious,  and  univerfally  ufeful  of  any  Microfcopes  I  ever  faw. 

And  I  have  likewife  given  a  Plate  of  a  new  Sextant ,  made  by  the 
Hand  of  that  excellent  Mathematical  Inftrument-maker  Mr.  John 
Rowley ,  for  the  Obfervatory  in  Trinity  College  in  Cambridge  ; 
which,  for  its  Mathematical  Ufe,  far  exceeds  any  Aftronomical  In¬ 
strument  I  ever  faw.  You  have  likewife  an  Explanation  of  it. 

As  to  the  Law  Part  of  the  Dictionary,  I  did  my  felf  actually  con- 
fult  the  beft  Books  and  Dictionaries  I  could  get  recommended  to  me ; 
and  from  thence  I  tranferib’d  abridgedly,  all  that  feem’d  neceflary  to 
be  inferted  here  ;  and  fince  that,  I  have  had  it  carefully  examined  and 
corrected  by  a  Gentleman  of  known  Ability  in  that  Profeflion. 

And  thus  having  given  you  a  Short  Account  of  what  you  may  ex- 
peCt  to  find  in  this  Work,  and  which  may  perhaps  fatisfy  the  Reader 
that  it  is  a  Book  ufeful  to  be  read  carefully  over ,  as  well  as  to  be  con¬ 
sulted,  like  other  Dictionaries,  occafionally  :  I  have  only  one  Thing 
more  to  acquaint  the  Reader  with,  and  that  is,  That  the  ingenious 
and  accurate  Mr.  Derham ,  late  ReCtor  of  Upminjler  in  EJfex ,  and 
Fellow  of  the  Royal  Society,  hath  obtained  from  Florence  an  Account 
of  the  Meafures  and  Weights  ufed  there ;  and  we  find  by  Menfu- 
ration  and  Tryal,  that  the  Flore?itine  Semibroccio ,  or  half  Brace,  is  in 
Length  1 1.475  of  our  Inches,  or  in  Foot  Meafure  .956  of  our  Foot ; 
and  the  Florentine  Ounce  is  1 7  Penny  Weight  x  2  Grains  and  three 
Fourths  of  a  Grain  "Troy  Weight. 
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The  following  Paper  of  Sir  Ifaac  Newton ’.r,  is  excellently 
well  worth  the  Philofophical  Reader's  mojl  ferious  and 
repeated  Perufal ;  for  it  contains  in  it  the  Reafon  of 
the  Ways  and  Manner  of  all  Chymical  Operations ,  and 
indeed  of  almofl  all  the  Phyjical Qualities,  by  which 
natural  Bodies  by  their  fnall  Particles  acJ  on  one  ano¬ 
ther. 

De  Natura  Acidorum 

If  Newton,  1692. 

6  A  C I D  0  RU  M  Particular  funt  aqueis  craffiores,  et  prop- 
i  terea  minus  volatiles,  at  terreftribus  multo  fubtiliores,  ct 
4  propterea  multo  minus  fixar.  Vi  magna  attra&iva  pollent,  et  in  hoc 
4  vi  confiftit  earum  a&ivitas,  qua  et  corpora  diffolvunt  et  organa  Sen- 
4  fuum  agitant  et  pungunt.  Mediar  funt  nature  inter  aquam  et  corpo- 
4  ra  terreftria,et  utraque  attrahunt.  Per  vim  fuam  attra&ivam  congre- 
4  gantur  circum  particulas  corporum,  feu  lapideas,  feu  metallicas* 

4  iifque  undique  adherent  arcftiffime,  ut  ab  iifdem  deinceps  per  di- 
4  ftillationem  vel  fublimationem  vix  poffint  feparari,  attra&ar  vero  et 
4  undique  congregratx,  elevant,  disjungunt  et  difcutiunt  particulas 
4  corporum  ab  invicem,  id  eft  corpora  diffolvunt ;  et  per  vim  attrac- 
*  tionis  qua  ruunt  in  particulas  commovent  fluidum  et  fic  calorem 
4  incitant,  particulafque  nonnullas  adeo  difcutiunt .  ut  in  aerem  con- 
4  vertant  et  fic  bulks  generant.  Et  hare  eft  ratio  diffolutionis  et  fer- 
c  mentationis  ;  acidum  vero  attrahendo  aquam  arque  ac  terram  efficit 
4  ut  particute  diffolutx  prompte  mifeeantur  cum  aqua,  eique  inna- 
4  tent  ad  modum  faliurn.  Et  quemadmodum  Globus  Terra  per  vim 
4  gravitatis  attrahendo  aquam  fortius  quam  corpora  leviora  efficit  ut 
4  leviora  afeendunt  in  aqua,  et  fugiant  de  terra.  Sic  Particular  Sa- 
4  Hum  attrahendo  aquam  fugant  fe  mutuo,  et  ab  invicem  quam  maxi- 
4  me  recedendo  per  aquam  totam  expanduntur. 

4  Particula  Salis  alkali  ex  terreis  et  acidis  ftmiliter  unitis  conftant ; 

4  fed  har  acidar  vi  maxima  attra&iva  pollent,  ut  per  ignem  non  fe- 
4  parentur  a  Sale ;  utque  metalla  diffoluta  pracipitant  attrahendo 
4  ab  ipfis  particulas  acidas  quibus  diffolvebantur. 
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c  Si  Particular  acidar  minore  proportione  cum  terreftribus  jungan- 
c  tur,  ut  ab  iis  fupprimi  ac  occultari  videantur.  Neque  enim  fen- 
<  fum  jam  pungunt,  neque  attrahunt  aquam  ;  fed  corpora  dulcia  et 
‘  qua:  cum  aqua  argre  mifcentur,  hoc  eft  pinguid  componunt ;  ut  in 
c  Mercurio  dulci ,  Sulphure  communis  Luna  Cornea ,  et  Cupro  quod 
c  Mercurius  fublimatus  corrofit.  Ab  acidi  vero  ftc  fupprefti  vi  at- 
*  tradiva  fit  ut  pinguia  corporibus  prope  univerfis  adhxreant,et  flam- 
c  mam  facile  concipiant  fi  modo  acidum  calefadum  inveniat  alia  cor- 
i  pora  in  fumo  accenforum  quar  fortius  attrahat  quam  propria.  Sed 
c  et  acidum  in  fulphureis  fupprefium  fortius  attrahendo  particulas  a- 
c  liorum  corporum  (fcilicet  terreas)  quam  proprias  Fermentationem 
‘  lentam  et  naturalem  ciet  et  fovet  ufquead  Putrefadionem  compofiti. 

c  Qua:  Putrefadio  fita  eft  in  eo  quod  acidce  Fermentationem  diu 
c  foventes  tandem  in  interftitia  minima  et  pri?nce  Compojitionis  partes 
i  interjacentia  fefe  infinuant  intimeque  iis  partibus  unita:  mixtionem 
c  novam  efficiunt  non  amovendam  nec  cum  priore  commutandam. 

Cogitationes  varies  ejufde?n> 

c  Flamma  eft  fumus  candens,  differtque  a  fumo,  ut  ferrum  rubens 
c  ab  ignito  fed  non  rubente. 

c  Calor  eft  agitatio  partium  quaquaverfum. 

c  Nihil  eft  abfolute  quiefeens  fecundum  partes  fuas,  et  ideo  frigi- 
£  dum,  pretter  atomos,  vacui  fcilicet  expertes. 

£  Terra  augetur  aqua  in  earn  converfa,  et  omnia  in  aquam  (vi  ignis) 

£  reduci  poffunt. 

c  Nitrum  abit  diftillatione  magnam  partem  in  Spiritum  acidum 
‘  relida  terra,  quia  acidum  nitri  attrahit  Phlegma  ;  et  idcirco  fimul 
‘  afeendunt,  conftituuntque  Spiritum  :  At  nitrum  carbone  accenfum 
c  magnum  partem  abit  in  Sal  Lartari ,  quia  ignis  eo  modo  applicatus 
c  partes  acidi  et  terra:  in  fefe  impingit  fortiufque  unit. 

‘  Spiritus  ardentes  funt  Olea  cum  Phlegmate  per  Fermentationem 
c  unita. 

£  Tindura  Cochinellee  cum  Spiritu  Vini  fada  in  aqu£  magnum 
£  molem  immifla,  parva  licet  dofi  totam  aquam  inficit  :  fcilicet,  quia 
c  Particular  Cochinellce  magis  attrahuntur  ab  aqua  quam  a  fe  mutuo. 

c  Aqua  non  habet  magnam  vim  diflolvendi,  quia  pauco  acido 
c  gaudet.  Acidum  enim  dicimus,  quod  multum  attrahit  et  attra- 
£  hitur:  Videmus  nempe  ea  qu^e  in  aqua  folvuntur  lente  et  fine  ef- 
c  fervefeentia  folvi,  et  ubi  eft  attradio  fortis  «t  particulse  menftruis 
‘  undique  attrahuntur  a  particula  Metalli,  vel  potius  particula  metalli 

£  undique 
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undique  attrahitur  a  particulis  Menftrui,  ha:  illam  abripiunt  et  cir- 
cumfiftunt,  hoc  eft  Metallum  corrodunt :  Ha:  eadem  particular  fen- 
forio  applicata:  ejus  partes  eodem  modo  divellunt,  dolorem  infe- 
runt  ;  a  quo  acida:  appellantur,  relida  fcilicet  terra  fubtili  cui  ad- 
harrebant  ob  majorem  attra&ionem  ad  liquid um  lingua:, 
c  In  omni  Solutione  per  Menftruum  Particular  folvenda:  magis  at- 
trahuntur  a  Partibus  Menftrui  quam  a  fe  mutuo. 

‘  In  omni  Fermentatione  eft  Acidum  fuppreflum  quod  coagulat 
prarcipitando. 

c  Oleum  cum  nimis  magna  mole  Phlegmatis  intime  mixtum,  fit 
Salinum  quiddam  et  fie  Acetum  conftituit,  hie  etiam  Tartari  feu 
Terra:  admifta:  habenda  eft  ratio. 

<  Mercurius  attrahitur,  id  eft,  corroditur  ab  Acidis  et  ficut  pon- 
dere  obftrueftiones  tollit  ita  vi  attracftrice  Acida  infringit. 
c  Mercurius  eft  volatilis  et  facile  elevatur  calore,  quia  ejus  Parti- 
cu\x  ultimee  Compojitionis  funt  parv^e  et  facile  feparantur  feparatarq; 
fefe  fugant ;  ut  fit  in  Particulis  Vaporis,  Fluidorumq;  rarefadlorum. 
1  Aqua  comprimi  non  poteft,  quia  ejus  Particular  jamjam  fe  tan- 
gunt.  Et  fi  fe  tangerent  Particute  Aeris  (nam  Aer  comprimi  po¬ 
teft,  quia  ipfius  Particular  nondum  fe  tangunt)  Aer  evaderet  in 
Marmor.  Seq.  ex  Prop .  23.  Lib .  2.  Princ .  Philojoph . 

Aurum  Particulas  habet  fe  mutuo  trahentes ;  minimarum  fumm^ 
vocentur  primee  Compojitionis ,  harum  fummarum  fumma:  fecundee 
Compojitionis ,  c. 

c  Poteft  Mercurius ,  poteft  Aqua  Regia  Poros  pervadere,  qui  Par¬ 
ticulas  ultimee  Compojitionis  interjacent  at  non  alios. 

1  Si  poflet  Menftruum  alios  illos  pervadere,  vel  fi  Auri  Partes  pri- 
mce  et  fecundee  Compojitionis  poffent  feparari  fieret  Aurum,  vel  Flu- 
idum,  vel  Saltern  magis  malleabile.  Si  Aurum  fermentefeere  pof- 
fet  in  aliud  quodvis  corpus  poflet  transformari. 
c  Vifciditas  eft  vel  folum  defe&us  Fluiditatis,  qua:  fita  eft  in  par- 
tium  parvitate  et  feparabilitate  (intellige  partes  ultimee  Compojitio¬ 
nis)  vel  defedtus  lubricitatis  feu  hevioris  partes  unius  fupra  alias  labi 
impediens.  Hujus  Vifciditatis  Acidum  farpe  caufa  eft  ;  fape  Spiri- 
tus  alius  lubricus  terrx  jundais,  ut  Oleum  Terebinthina:  capiti  fuo 
Mortuo  redditum  fit  tenax. 

i  Ratio  cur  Charta  Oleo  inuntfta  tranfitum  Oleo  non  Aqua:  con- 
cedat  eft  quia  Aqua  Oleo  non  mifeetur  fed  fugatur  ab  eo. 

4  Cum  Acida:  Partes,  minores  fcilicet,  aliquid  diflolvunt,  id  fa- 
ciunt,  quia  partem  rei  fol vendee  includunt  undique  utpote  Majorem 
qualibet  Acidi  Partium. 

Some 
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Some  Thoughts  about  the  Nature  of  Acids  : 

By  Sir  Isaac  Newton. 

r  g  1 H E  Particles  of  Acids  are  of  a  Size  grofler  than  thofe  of  Wa- 

|L  ter,  and  therefore  lefs  volatile  ;  but  much  fmaller  than  thofe 
of  Earth,  and  therefore  much  lefs  fixed  than  they.  They  are  en¬ 
dued  with  a  great  attractive  Force  ;  in  which  Force  their  Activity 
confifts ;  and  thereby  alfo  they  affeCt  and  ftimulate  the  Organ  of 
Tafte,  and  diflolve  fuch  Bodies  as  they  can  come  at.  They  are  of  a 
middle  Nature  between  Water  and  Terreftrial  Bodies,  and  attract  the 
Particles  of  both. 

By  this  attractive  Force  they  get  about  the  Particles  of  Bodies, 
whether  they  be  of  a  Metallick  or  Stony  Nature,  and  adhere  to  them 
moft  clofely  on  all  Sides ;  fo  that  they  can  fcarce  be  feparated  from 
them  by  Diftillation  or  Sublimation.  When  they  are  attracted  and 
gathered  together  about  the  Particles  of  Bodies,  they  raife,  disjoin, 
and  fhake  them  one  from  another  ;  that  is,  they  diflolve  thofe  Bo¬ 
dies. 

By  their  attractive  Force  alfo,  by  which  they  rufli  towards  the 
Particles  of  Bodies,  they  move  the  Fluid,  and  excite  Heat ;  and  they 
fhake  afunder  fome  Particles,  fo  much  as  to  turn  them  into  Air,  and 
generate  Bubbles :  And  this  is  the  Reafon  of  Diflolution,  and  all 
violent  Fermentation  ;  and  in  all  Fermentation  there  is  an  Acid  la¬ 
tent  or  fupprefs’d,  which  coagulates  in  Precipitation. 

Acids  alfo,  by  attracting  Water  as  much  as  they  do  the  Particles 
of  Bodies,  occafion  that  the  diflolved  Particles  do  readily  mingle 
with  Water,  or  fwim  or  float  in  it,  after  the  Manner  of  Salts. 

And  as  this  Globe  of  Earth,  by  the  Force  of  Gravity,  attracting 
Water  more  ftrongly  than  it  does  lighter  Bodies,  caufes  thofe  lighter 
Bodies  to  afcend  in  the  Water,  and  to  go  upwards  from  the  Earth  : 
So  the  Particles  of  Salts,  by  attracting  the  Water,  do  mutually  avoid 
and  recede  from  one  another  as  far  as  they  can,  and  fo  are  diffufed 
throughout  the  whole  Water. 

The  Particles  of  Sal  Alkali  do  confift  of  Earthy  and  Acid  united 
together,  after  the  fame  Manner  :  But  thefe  Acids  have  fo  great  an 
attractive  Force,  that  they  can’t  be  feparated  from  the  Salt  by  Fire  ; 
they  do  alfo  precipitate  the  Particles  of  Metals  diflolved  in  Menjlfua , 
by  attracting  from  them  the  acid  Particles,  which  before  had  diflolved 
them,  and  kept  them  fufpended  in  the  Menftruum, 
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If  thefe  acid  Particles  be  joined  with  earthy  ones,  in  but  a  fmall 
Quantity*  they  are  fo  clofely  retained  by  them,  as  to  be  quite  fup- 
prefs’d  and  hidden  as  it  were  by  them  ;  fo  that  they  neither  ftimulatc 
the  Organ  of  Senfe,  nor  attract  Water*  but  compofe  Bodies  which 
are  not  acid*  i.  e.  Fat  and  Fuftble  Bodies,  fuch  as  are  Mercurius 
dulcis ,  Common  Brimfioney  Luna  Cornea *  and  Copper  corroded  by 
Mercury  Sublimate . 

From  the  attractive  Force  in  thefe  acid  Particles  thus  fupprefs’d, 
arifes  tliat  univerfal  Property  of  almoft  all  Fat  Bodies,  that  they  ad¬ 
here  or  flick  to  others,  and  are  eafily  inflammable*  if  the  heated 
acid  Particles  meet  with  other  Particles  of  Bodies  in  Fume,  which 
the  acid  attracts  more  ftrongly,  thail  it  doth  the  Particles  to  which 
it  is  united.  And  thus  the  Acid  that  lies  fupprefs’d  in  fulphureous 
Bodies,  by  more  ftrongly  attracting  the  Particles  of  other  Bodies, 
(Earthy  ones  for  Inftance)  than  its  own,  promotes  a  gentle  Fermen¬ 
tation,  produces  arid  chcrifhes  natural  Heat*  and  carries  it  on  fo  far 
fometimes,  as  to  the  Putrefaction  of  the  Compound  :  Which  Putre¬ 
faction  arifes  hence*  That  the  acid  Particles  which  have  a  long  while 
kept  up  the  Fermentation,  do  at  long  Run  infinuate  themfelves  into 
the  leaft  Interfaces  that  lie  between  the  Particles  of  the  fir  ft  Compofi- 
tiony  and  fo  intimately  uniting  with  thofe  very  Particles,  do  produce 
a  new  Mixture  or  Compound*  which  cannot  fail  back  again  into  the 
fame  Form. 


y  *  y  V  7  ‘  •»'  «■  . 

Note,  fthe  Paper  hitherto  defer iv  dy  feems  to  have  been  dy 
continued  Difcourfe  ;  but  what  follows  are  ftoort  Minutes 
of  ! Thought  's  relating  to  the  jame  EubjeSl. 


Nitrey  in  Diftillation,  leaving  its  Earthy  Part  behind,  turns  mod 


of  it  into  an  acid  Spirit ;  becaufe  the  Acid  of  the  Nitre  attrads  the 
Phlegm,  and  therefore  they  afeend  together*  and  cOnftitute  a  Spirit; 
But  Nitre *  kindled  with  a  Coal,  turns  chiefly  into  a  Salt  of  Tartar  ; 
becaufe  the  Fire  applied  this  Way*  drives  the  acid  and  earthy  Parts 
towards,  and  makes  them  impinge  on,  and  more  ftrongly  unite  one 
with  another. 

,  y  *  <*.:►«  v  ..  jj  r  t 

The  Reafon  why  Water  hath  no  great  diflolving  Force,  is,  becaufe 
there  is  but  a  fmall  Quantity  of  Acid  in  it :  For  whatever  doth  ftrohg- 
ly  attrad:,  and  is  ftrongly  attracted,  may  be  call’d  an  Acid  :  And  fuch 
things  as  are  diflolv’d  in  Water*  we  fee,  become  fo*  eafily *  without 
any  Effervefcence  :  But  where  the  Attraction  is  ftrong,  and  the  Par¬ 
ticles  of  the  Menftruum  are  every  where  attracted  by  thofe  of  the  Me- 
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tal,  or  rather,  where  the  Particles  of  the  Metal  are  every  Way  attrac¬ 
ted  by  thofe  of  the  Menftruum  ;  then  the  Particles  of  the  Menjlruum 
environ  thofe  of  the  Metal,  tear  them  to  pieces,  and  diffolve  it. 

So  when  thefe  acid  Particles  are  applied  to  the  Tongue,  or  to  any 
excoriated  Part  of  the  Body,  leaving  the  fubtile  Earth  in  which  they 
Were  before,  they  rufh  into  the  Liquid  of  the  Senfory,  tear  and  dis¬ 
joint  its  Parts,  and  caufe  a  painful  Senfation. 

Mercury  is  attracted,  and  therefore  corroded  by  Acids  ;  and  as  it 
opens  Obftructions  by  its  great  Weight ;  fo  it  breaks  and  obtunds  the 
Power  of  Acids  (in  the  Body)  by  its  attractive  Force. 

All  Bodies  have  Particles  which  do  mutually  attract  one  another  : 
The  Summs  of  the  leaft  of  which  may  be  called  Particles  of  the  firft 
Compofition ,  and  the  Collections  or  Aggregates  arifing  from  the 
Primary  Summs ;  or  the  Summs  of  thefe  Summs  may  be  called 
Particles  of  the  fecond  Compofition ,  c. 

Mercury  and  Aqua  Regis  can  pervade  thofe  Pores  of  Gold  or 
Tin,  which  lie  between  the  Particles  of  its  laft  Compofition  ;  but  they 
can’t  get  any  further  into  it ;  for  if  any  Menjlruum  could  do  that, 
or  if  the  Particles  of  the  fir  ft ,  or  perhaps  of  the  fecond  Cotnpofition  of 
Gold  could  be  feparated  ;  that  Metal  might  be  made  to  become  a 
Fluid,  or  at  leaft  more  foft.  And  if  Gold  could  be  brought  once  to 
ferment  and  putrefy,  it  might  be  turn’d  into  any  other  Body  what- 

foever.  l^rno 

And  fo  of  Tin,  or  any  other  Bodies  ;  as  common  Nourifhment  is 
turn’d  into  the  Bodies  of  Animals  and  Vegetables. 

N.  B.  "The  fimall  Difference  which  there  is  between  this  Tran- 
ftation  and  the  Latin  above ,  was  its  being  taken  from  ano¬ 
ther  Copy  a  little  different  from  this  Latin  Paper .  And 
having  been  fiupervijed  and  approved  of  by  the  illuftrious 
Author ,  1  have  not  altered  it  fiince . 

And  as  to  whatfoever  Improvements  and  Additions  fhall  be  here¬ 
after,  as  I  queftion  not  but  Time  will  produce,  if  God  pleafe  to  blefs 
me  with  Health  and  Leifure,  thefe  fhall  be  printed. 

Thus  far  the  Author . 

But  fince  it  may  be  expeded  that  we  fhould  give  fome  Account  of 
what  has  been  done  by  Way  of  Improvement  and  Addition  in  this 
Edition  :  We  anfwer  in  general,  that  we  have  endeavoured  to  do 

what 
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what  the  Author  himfelf  intimated  he  defigned  to  do,  had  he  not 
been  prevented  by  Death.  But  to  be  more  particular. 

In  the  Firft  Place ,  Whereas  the  former  Editions  were  in  two 
diftinft  Alphabets,  each  Volume  in  one,  fo  that  many,  if  not  moll 
of  the  Articles  of  the  Firft  Volume,  ended  incomplete,  and  requi¬ 
red  that  the  Second  mult  alfo  be  confulted  for  the  additional 
Matter,  which  was  no  fmall  Inconvenience  and  Trouble  to  the  Per- 
ufer  :  In  this  Edition,  the  two  Alphabets  are  brought  into  one,  and 
thofe  Additions  in  the  Second  Volume  are  fubjoined  immediate¬ 
ly  after  the  Firft ;  and  fo  the  Marter  carried  on  in  a  continued  Series. 

t  s* 

Secondly ,  Whereas  there  have  been,  fince  the  Publication  of  the 
Former  Editions  of  thefe  Volumes*  various  and  confiderable  Improve¬ 
ments  made  in  the  Arts  and  Sciences  treated  of  in  them  ;  thefe 
additional  Improvements  are  here  added  to  thofe  Articles  to  which 
they  properly  belong. 

! Thirdly ,  We  have  here  added  many  Tech?iical  Words  and  Terms 
of  Art  not  to  be  found  in  the  former  Editions  of  this  Work. 

Fourthly ,  As  to  thofe  Technical  Words  and  Terms  of  Art 
that  were  in  them  before,  and  alfo  fuch  as  are  added,  we  have 
likewife  given  their  Etymologies  from  the  Latin  and  Greek  Tongues, 
which  frequently  are  explanatory,  and  give  an  Idea  of  the  Arts 
or  Things  themfelves; 

Fifthly ,  Though  the  Additions  here  inferted  are  too  numerous 
to  be  particularly  mentioned,  yet  that  we  might  neither  fwell 
them  to  an  unweildy  Bulk,  nor  enhance  the  Price,  we  have  made 
Room  for  them,  by  throwing  out  various  Tables  of  Aflrological  or 
Aftronomical  Calculations,  which  having  been  calculated  for  a  cer¬ 
tain  Number  of  Years  only,  long  fince  expired,  they  were  now  of 
no  Ufe  at  all ;  and  as  for  thofe  of  Logarithms,  Sines,  Tangents,  &*c. 
which  are  very  common,  and  eafy  to  be  had  for  a  fmall  Price,  and 
in  fmaller  Volumes,  we  were  of  Opinion  they  might  better  give 
Place  to  more  ufeful  Matter. 

Sixthly ,  We  have  likewife  addec!  to  this  Edition,  befides  wooden 
Prints,  a  Number  of  new  Copper  Plates  of  feveral  Improvements  in 

Natural 
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Natural  Philofophy,  Mechanicks,  Mathematicks,  &c.  curioufly  en* 
graven. 

And  though  thefe  Volumes  do  not,  in  Bulk,  equal  fome  others  of 
the  fame  Kind,  fo  neither  do  they  in  Price  ;  yet  we  hope,  that  by 
Reafon  of  the  proportional  Quantity  of  ufeful  Matter  they  contain* 
they  will  be  little  (if  at  all)  inferior  to  others  of  a  more  cumberfome 
Size,  and  much  greater  Price. 


The  Editors. 
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ABA 

BACOT,  the  Cap  of  State,  ufed  in  old 
time  by  our  Englijh  Kings,  wrought  up 
in  the  Figure  of  two  Crowns. 

ABACTORS,  [AbaCioreSy  L.  ]  the 
fame  with  Abigei ,  fuch  as  ileal  and 
drive  away  whole  Flocks  of  Cattle,  or  the  greateft 
Part  of  any  Herd  or  Flock  j  in  which  the  Lawyers 
diilinguiih  them  from  Fures,  who  only  ileal  a  Sheep 
or  two,  &c. 

ABACUS,  [vA0«ot©-,  Gen.  of^A/Sag,  Gr. 
It  was  ufed  among  the  Ancients  for  a  Cupboard  of 
Boufet. 

ABACUS  was  a  Name  given  by  the  Ancients  to 
a  Compting-Table  ufed  in  Calculations.  This 
was  Sometimes  a  Board  covered  with  Sand,  Dull, 
&c.  fined  evenly  upon  it,  on  which  Geometricians, 
&V.  ufed  to  draw  their  Schemes.  Hence, 

ABACUS  Pythagoricus ,  [  i.  e.  Pythagoras's 
Table]  is  a  Table  of  Numbers  contriv’d  for 
the  more  eafy  learning  the  Principles  of  Arith- 
metick,  and,  by  fome,  is  fuppofed  to  be  the  Mul- 
tiplication-T  able. 

ABACUS  [  in  Architecture  ]  is  the  uppermoft 
Member  or  Capital  of  a  Column,  which  ferves  as  a 
fort  of  Crowning  both  to  the  Capital  and  Column  ; 
tho’  fome  erroneoufly  make  it  to  be  it  felf  the  Capital. 

ABACUS  [according  to  Vitruvius']  was  origi¬ 
nally  defigned  toreprefent  a  fquare  Tile  laid  over  aft 
Urn  or  Basket.  The  Original  Rife  of  this  regular 
Order  of  Architecture  is  faid  to  be  as  follows : 

An  old  Woman  of  Athens  having  placed  a  Baf- 
ket,  covered  with  a  Tile,  over  the  Root  of  an  Acan¬ 
thus  [  i.e.  Bear’s-foot  ]  the  Plant  (hooting  forth  the 
following  Spring,  encompafled  the  Basket  all  round, 
till  having  met  the  Tile,  it  curled  back  in  a  kind  of 
Scroll  ;  which  being  obferved  by  an  ingenious 
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ABA 

Sculptor,  he  formed  a  Capital  upon  this  Plan,  re- 
prefenting  the  Tile  by  the  Abacus ,  the  Basket  by 
the  V afe  or  Body  of  the  Capital,  and  the  Leaves  by 
the  Volutes . 

The  ABACUS  is  fomething  different,  in  diffe¬ 
rent  Orders.  It  is  a  flat  fquare  Member  in  the 
Tufcan ,  Doric  k,  and  ancient  Ionic k  Orders. 

In  the  richer  Orders,  the  Corinthian  and  Compo- 
fite ,  it  lofes  its  native  Form,  having  its  four  Sides 
or  Faces  arched  or  cut  inwards  with  fome  Orna¬ 
ment,  as  a  Rofe,  fome  other  Flower,  a  Fifh’s 
Tail,  &c. 

But  there  are  other  Liberties  taken  in  the  Abacus 
by  feveral  Architeds ;  fome  make  it  a  perfect  Ogee 
in  the  lonick ,  and  crown  it  with  a  Fillet. 

In  the  Dorick  fome  place  a  Cymatium  over  it, 
and  fo  do  not  make  it  the  uppermoft  Member. 

In  the  Tujcan  Order,  where  it  is  the  largeft  and 
moft  maffive,  and  takes  up  one  third  Part  of  the 
whole  Capital,  they  fometimes  call  it  the  Die  of  the 
Capital.  And 

Scamozzi  ufes  the  Name  Abacus ,  for  a  concave 
Moulding  in  the  Capital  of  th eTufcan  Pedeftal. 

ABAFT,  AFT,  [  Abaytan  or  Aptan,  Sax.  ] 
a  Sea  Term,  fignifying  always  thofe  Parts  which 
afe  towards  the  Stern  of  the  Ship :  So  they  fay,  fuch 
a  Mali  hangs  Aft  or  Abaft ,  that  is,  towards  the 
Stern.  And  becaufe  the  Mailer’s  or  Captain’s  Cab- 
bin  is  ufually  in  the  hinder  Part  of  the  Ship  under 
the  Quarter-Deck,  ’tis  a  common  Compliment  to 
a  Perlon  come  on  Board  a  Ship,  Sir ,  will  you 
pleafe  to  walk  Aft. 

ABALIENATION,  a  Term  in  the  old  Roman 
Law,  fignifying  a  fimple  Sale  of  the  Goods  of  one 
Citizen  to  another :  Thefe  Goods  were  called  Res 
mancupiiy  or  mancipii ;  and  were  Eftates  either  in 
i.  A  Slaves 
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Slaves  or  Cattle,  and  fometimes  Land  of  Inheri¬ 
tance  ;  but  they  mull  be  in  Italy. 

ABAPTISTON,  ANABAPTISTON,  [»A- 
vTtv  'AvitjkiaftizWy  Gr.  ]  an  Infh'ument  ulfed 
by  Surgeons,  a  Sort  of  Trepan,  the  fame  with  Mo* 
diolus ,  which  fee. 

ABARTICULATION  [with  Anatomijls ] 
that  Species  of  Articulation  that  has  manifeft  ‘Mo¬ 
tion. 

ABASE,  [  abbatre ,  F.  ]  in  the  Sea  Language,  is 
to  Lozver  or  Take  in.  To  Abaje  the  Flag ,  is  to  take 
in  the  Flag. 

To  ABATE,  fignifies  in  Law  to  takfe  Fofleffion 
of  Land  by  a  Perfon  that  hath  no  Right  to  it,  after 
the  Death  of  the  Anceftor,  and  before  the  Entry  of 
the  right  Heir.  Alfo  to  Abate  a  Writ ,  fignifies  to 
deltroy  it  for  a  Time,  thro’  want  of  good  Ground, 
or  other  Defedt.  So  to  Abate  a  Flujarice ,  is  to  de1 
Itroy  it,  &c. 


ABATEMENT  of  Honour ,  in  Heraldry,  is  an 
accidental  Mark  annexed  to  a  Coat  of  Arms, 
whereby  its  Dignity  is  abafed  by  reafon  of  fome 
dilhonourable  Quality  or  Stain  in  the  Bearer,  and  it 
is  either  by  adding  a  Mark  oj  Diminution ,  or  by 
Reverfon  of  the  whole  Efcutcheon. 
The  Marks  of  Diminution  are,  i . 
A  Delf  Ten ,  which  is  a  Square 
born  in  the  middle  of  the  Field, 
thus  y  and  belongs  to  one  that  hath 
revoked  his  Challenge,  or  eaten  his 
Words. 


2.  A  Point  Dexter  parted  Tenn  : 
due  to  him  that  is  a  Braggadocio , 
or  boafts  of  more  than  he  did,  or 
can  do. 


3.  A.  Point  in  Point  S anguine , 
thus ;  due  to  him  that  is  Lazy  and 
Slothful  in  the  Wars. 


4.  A  Point  Champain  Term: 
which  is  due  to  him  that  kills  his 
Prifoner  after  Quarter  demanded, 
and  his  Commander’s  Leave  to 
give  it  y  bom  thus. 


5*  A  Plain  Point  Sanguine , 
born  thus  ;  due  to  one  that  is  a 
Lyar,  and  tells  falfe  Stories  to  his 
Sovereign. 


6.  A  Goar  Sinijler  Tenn ,  born 
thus  ;  and  is  due  to  him  that  is 
proved  a  Coward  :  But  a  Goar 
Dexter  is  not  an  Abatement. 

7.  A  Gufjet  Sanguine ,  born  thus ; 
where  are  two  Gullets  one  on  each 
Side.  The  Gullet  is  an  Abatement 
proper  for  an  effeminate,  lafcivious 
Man  ;  and  is  then  born  on  the  right 
Side ;  but  if  he  be  given  to  too  much 


Wine,  the  Gullet  is  on  the  left  Side ;  if  to  both, 
he  Ihould  bear  two  Gullets,  as  in  this  Example. 

two- fold  i  1.  When  a  Man  bears  in 
this  own' *  Efcutcheon  another  Re-- 
verfed*  -as  thus  ;  whidh‘is  due  td  a1 
rude  and  uncivil  T reater  of  Maid  or 
Widow  ;  or  as  fome  fay,  for  de¬ 
flowring  her  only  •,  and  alfo,  for 
one  that  runneth  away  from  his  So¬ 
vereign’s  Banner. 

2.  When  a  Man’s  own  Efcutcheon  is  entirelv 


Revelled,’  which  is  due'td  a  Traitor. 

if  B.  Thefe  Abatements  zxt  nevef  charged 
with  any  thing  ;  are  always  born  fingle,  and 
their  Colour  is  never  of  Metal,  but  always  ei¬ 
ther  Murrey  or  Tawney. 

ABATEMENT  [  in  Law  ]  the  Adt  of  abatingj 
defeating,  or  difabling  ;  alfo  the  entring  of  an  In¬ 
heritance,  by  Itepping  in  between  the  former  Pof- 
feflor  and  the  next  Heir. 

ABATOR,  [inth z  Common  Lazo]  is  he  that 
dbatethy  that  is,  intrudeth  into  a  Houfe  or  Land 
void  by  the  Death  of  the  former  Pofleffor,  and  not 
yet  entred,  or  taken  up  by  his  Heir. 

ABBACY,  is  the  Government  of  a  Religious 
Houle,  with  the  Revenues  and  Perfons  fubjedt  to  an 


Abbat. 

ABBAT,  [  Aboto,  Abuto,  Sax.  ]  is  a  Spiritual 
Lord,  having  the  Rule  of  Religious  Houfes,  (accor¬ 
ding  to  our  Common  .Law).  Some  Abbat s  in 
England  were  called  Mitred  Abbats ;  and  fucH 
were  exempted  from  the  Jurifdidtion  of  the  Dioce- 
fan,  having  Epifcopal  Authority  themfelves  within 
their  Limits,  and  were  alfo  fiords  of  Parliament. 
Thefe  were  fometimes  call’d  Abbats  Sovereign ,  and 
Abbats  General.  The  other’  Abbats  were  fubjedl  to 
the  Diocelan  in  all  Spiritual  Government.  There 
were  alfo  Lords  Priors ,  which  had  exempt  Jurif- 
didtion,  and  were  Lords  of  Parliament.  Of  thefe 
Lords  Abbats  and  Priors ,  Sir  Edw.  Coke  faith 
there  were  29  that  fat  in  Parliament,  27  Abbats , 
and  2  Priors.  But  fometimes  their  Number  was 
varied,  there  being  but  25,  Abbats  and  2  Priors  in  a 
Parliament  held  in  the  20  Rich.  2. 

ABBROCHMENT,  is  the  Fore-Hailing  of  a 
Market  or  Fair,  by  buying  up  the  Wares  before 
they  are  expofed  to  Sale  in  fuch  Market  or  Fair,, 
and  then  vending  them  again  by  Retail. 

ABBUTTALS,  [of  aboutery  F.  ]  are  the  But¬ 
tings  and.  Boundings  of  Lands  any  Way,  Ihewing 
how  they  lie  in  refpedl  to  other  Places. 

ABDICATION,  a  Term  of  the  Roman  Law, 
fignifying  feveral  Things ;  as  the  abandoning  of  a 
Son,  when  he  was  expell’d  his  Father’s  Houfe,  and 
refufed  to  be  owned  as  his  Child.  Abdicare  Ma- 
giflratum,  or  fe  magijlratu ,  was  to  abandon  or  lay 
down  the  Office  of  a  Magiftrate.  We  meet  there 
alfo  with  Abdicare  fe  Jlatu  fuoy  which  fignifies  a 
Man’s  renouncing  his  Condition  to  become  a  Slave, 
and  to  be  degraded  from  the  Privileges  of  a  Roman 
Citizen.  , 

ABDICERE,  fignifies  to  debar  a  Man  from  his 
Demands,  or  not  to  allow  them  :  Thus  Abdicere 
vindicias ,  was  in  the  Roman  Law,  not  to  allow  a 
Man  the  Pofieffion  of  Things  in  Controverfy,  as; 
addicere  vindicias  is  the  very  contrary. 

Though  the  Word  Abdication  fignifies  ftridly  an 
adiual  and  voluntary  Renouncing,  yet  in  a  larger 
Senfe,  at  Common  Law,  it  may  be  properly  u fed 
where  there  is  only  an  implicit  Renunciation  ;  as 
when  a  Perfon  does  fuch  Adi  ions  which  are  incon- 
fiftent  with  the  Nature  of  his  Truft,  he  does  in  Con-‘ 
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fdquence  renounce  iti$  and  this  was  the  late  famous 
Cafe  ’of ’a  certain 'Prince,  where  this  known  and 
ancient  Common-Law-Term  was  revived,  though 
indeed  ‘it  is '  more  generally  ufed  among  the  Civi¬ 
lians.  - 

ABDOMEN’,  [  of  abd<r,  to  hide,  ,or,  as  others 
will  have  it, r  of  abddand  omentum^  L.  the -Caul.  ] 
thedowermoft  of  the-  three  Venters  in  an  human 
Body ;  properly  the  Lower  Belly  :  It  contains  in  its 
Region  the  Stomach,  Guts,  Liver,  Spleen,  Blad->- 
der,  &c.  Within  it  is  covered  with  a  Membrane 
called  the  Peritonaum.  Tfre  lower  Part  of  it  is 
called  the  Hypogajlrium.  The-foremoft  Part  is  di¬ 
vided  into  the  Epigqjlrium ,  the  Right  and  Left  Hy¬ 
pochondria’s,  and  the-NaveL  ’T-is  bounded  above 
by  the  Cartilage  enfformis  and  the  Diaphragm ,  fide- 
ways  by  thedhort  or  lower  Ribs,  and  behind  by  the 
Vertebres  of  the  Loins,  the  Bones  of  the  Coxendix , 
Pubis ,  and  Os  Sacrum.  It  hath  ten  Mufcles, 
which  bothcover.it,  and  .ferve  to  excrete  the  Faces 
and  Urine,  and  to  expel  the  Foetus  in  Women  : 
YoU-will  find  them  under  their  proper  Names. 

ABDUCTION,  [  with  Anatomijbs ,]  a  1  Term 
ufed  when  the  Ends  of  the  Bones  Hand  at  a  great  De¬ 
fiance  in  a  ‘Fracture.. 

ABDUCTOR,  a  Leader  or  Drawer  away, 
from  L.  Hence, 

ABDUCTOR  Indicis ,  is  a  Mufcleof:  the  Fore¬ 
finger,  which  is  not  to  be  feentill  the  Abdutlor  Pol¬ 
licis  is  raifed  ;  by  fome  it  is  reckoned  amongft  the 
Interojfei  ;  it  arifes  fiefhy  from  the  Os  Metacarpi 
that  fuftains  the  Fore- finger,  and  defending  over-, 
the  firft  Internode  of  the  faid  Finger,  becomes  tern 
dinous,  joyning  with  the  Tendon  of  one.  of  the 
Lumbrical  Mufcles,  and  is  inferted  with  it  together 
with  the  Tendon  of  the  former  Mufcle.  Its  Name 
intimates  its  Ufe,  in  drawing  the  Fore-finger  from, 
the  reft. 

ABDUCTOR  Oculi,  a  Mufcleof  the  Eye,  fo 
called  from  its  Adion  in  retrading  or  drawing  off 
the  Eye  from  the  Nofe  :  It  is  alio  called  Indigna- 
bundus ,  becaufe  it  is  made  ufe  of  in  fcornful  Refent- 
ments.  , 

ABDUCTOR  minimi  digiti,  is  a  Mufcle  which 
"appears  in  fome  Bodies  divided  into  two  or  three 
Mufcles,  having  each  a  differing  Series  of  Fibres  ; 
the  firft  of  which  feems  to  be  a  Flexor  primi  Inter- 
tiodii  minimi  digiti ;  the  lecond  an  Abdutlor  of 
tile  fame  ;  the  third  Abdutlor  fecundi  &  tertii  In - 
ternodii ;  but  this  Divifion  is  not  conftant.  It  ari¬ 
fes  fiefhy,  firft,  from  the  Ligamentum  tranfverjale 
and  fourth  Bone  of  the  Carpus  ;  lecondly,  from 
the  third  Bone  of  the  Carpus  ,  and  then,  thirdly, 
from  the  fuperior  Parts  of  the  fubjacent  Os  Meta¬ 
carpi  :  The  two  firft  continue  fiefhy  to  their  Infer- 
tions  ;  the  former  terminating  at  the  fuperior  Part 
of  the  firft  Bone  of  the  Little-finger  forwards  ;  the 
Latter  ending  at  the  fame  Part  of  the  faid  Bone  la¬ 
terally  ;  the  third,  becoming  tendinous  like  the  Inter- 
oJJ'ei,  is  inferted  like  them  with  the  T endon  of  the 
Extenjor  minim  digiti  at  the  fuperior  Part  of  the 
third  Bone  of  the  Little- finger.  Its  ufe  is  to  draw 
the  Little- finger  from  the  others. 

ABDUCTOR  Pollicis,  is  a  Mufcle  of  the  Thumb, 
which  arifes  broad  and  fiefhy  from  the  internal  Part 
of  the  Ligamentum  tranjverjale  Carpi,  whence  de¬ 
fending  it  leflens  it  felf,  and  becomes  tendinous  at 
its  Implantation  to  the  fuperior  and  external  Part  of 
the  feeond  Bone  of  the  Thumb  laterally.  This 
draws  the  Thumb  from  the  Fingers,  from  whence 
it  derives  its  Name. 

ABDUCTOR  Pollicis  Pedis,  is  a  Mufcle  which 


arifes  fiefhy  from  the  Os  Calcis  internally  and  late¬ 
rally,  in  half  its  Progrefs  becoming  tendinous,  it 
joins  with  another  fiefhy  Beginning,  fpringing  from 
the  Os  Cuneifor?ne  majus  that  fuftains  the  OsMeta- 
tarfiot  the  Great  Toe  ;  both  which  making  one 
Tendon,  are  inferted  to  the  external, Part  of  the  Os 
Sefamsides  of  theGreat  Toe  laterally.  This  pulls 
the  Great  Toe  from  the  reft. 

ABDUCTOR  minimi  Digiti  Pedis, -hz  Mufcle 
which  arifeth  outwardly  tendinous,  but  inwardly 
fiefhy,  from  the  external  Part  of  the  Os  Calcis,  be¬ 
coming  tendinous  in  half  its  Progrefs  on  the  Out- 
fide  of  the  Foot  5  it  joins  with  the  other  fiefhy  Part 
of  this  Mufcle  arifing  fiefhy  from  the  Outfide  of  the 
Os  Metatarfi  of  .the  Little  Toe,  and  making  one 
T endon  at  its  Infertion  to  the  upper  Part  of  the. 
firft  Bone  of  the  Little  Toe  externally  and  lateral¬ 
ly.  Its  Ufe  is  to  draw  off  the  Little  Toe  from  the 
reft.* 

ABDUCTORES,  in  the  general,  are  the  fame 
with  Abducent  Mufcles. 

ABDUCENT  Mufcles ,  are  univerfally  thofe 
which  ferve  to  open  or  pull  back  divers  Parts  of  the 
Body,  as  the  Arms,  Legg,  Eyes,  Noftrils,  Lips, 
Ffc.  Thefe  are  called  alfo  Abduflors.  Their  Op- 
pofites  are  ufually  called  Addutlors,  or  Adducent 
Mftfcles. 

ABEARING,  [in  Lawf]  Behaviour,  as  to  be 
bound  to  a  good  Abearing,  is  to  be  bound  to  a  good 
Behaviour. 

ABELITION,  the  Licence- given  to  a  Criminal 
Accufer,  to  defift  from  further  Profecution. 

ABETMENT,  [i n  - Common  Law ,  ]  is  the 
A<ft  of  encouraging  or  fetting  another  to  commit  a 
Grime. 

ABETTORS,  is  a^ common  Law  Term,  and 
fignifies  thofe  that  without  Caufe  procure  others  to 
fue  out  falfe  Appeals  of  Murder,  or  Felony  againft 
Men,  in  order  to  render  them  infamous. 

ABETTORS,  in  Murder,  are  thofe  which  ad- 
vife  or  procure  a  Murder  to  be  committed  ;  in  the 
fame  Senfe  there  are  Abettors  in  Felony  and  Trea- 
fon ;  in  the  laft  of  which  they  are  all  Principals , 
there  being  no  Accefl’ories  in  Treafon. 

ABEYANCE,  [in  Law, ]  fignifies  a  Thing’s 
being  in  Pojje  only,  and  not  in  A  flu.  Thus  fup- 
pofe  a  Leale  made  to  A.  for  T erm  of  Life,  and 
the  Remainder  to  the  right  Heir  of  B.  who  is  li¬ 
ving  at  the  Time  of  the  Grant;  in  this  Cafe,  tho’ 
the  Remainder  pafs  prefently  from  the  Grantor,  yet 
it  veils  not  prefently,  or  takes  hold  in  the  Grantee, 
that  is  the  Heirs  of  B.  but  is  Indeterminate,  in  Po- 
tentia,  in  Nubibus,  in  Abeyance ,  viz.  in  Confidera- 
tion  of  Law  :  So  when  the  Parfon  of  a  Church 
dies,  and  the  Church  is  void,  the  Fee  is  in  Abey¬ 
ance,  becaufe  it  is  not  determined  who  ihall  fucceed 
him. 

ABINTESTATE,  [in  Law,  ]  an  Heir  to  a 
Perfon  who  died  without  a  Will. 

ABJURATION,  formerly  was  an  Oath  which 
a  Perfon  who  had  committed  Felony,  and  who,  to 
avoid  the  Law,  had  betaken  himfelf  to  Sanduary, 
took  to  depart  the  Kingdom  for  ever  (the  Perfon 
having  confelled  his  Crime  before  a  Juftice  or  Coro¬ 
ner,  and  abjured  the  Kingdom,  was  to  carry  aCrofs 
in  his  Hand,  till  he  got  out  of  the  King’s  Domini¬ 
ons)  :  It  was  a  Law  enadted  by  Edward  the  Con- 
feffor,  but  is  fince  changed  by  the  Statutes,  21  H.  8. 
c.  12.  But  the  Senfe  of  the  Word  Abjurare ,  ori¬ 
ginally,  in  the  Roman  Language,  as  ufed  by  Cicero 
and  other  good  Writers  of  that  Age,  was,  To  deny 
a  Thing  upon  Oath  ;  to  deny  that  a  Man  had  pro - 
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mi  fed,  committed^  detained ,  or  did  owe  any  thing, 
upon  his  Oath.  Thus  with  him  Abjurare  Creditum 
was  to  forfwear  a  Debt,  or  to  deny  on  Oath  that 

he  ow’d  the  Debt.  . 

ABLACTATION,  the  weaning  of  a  Child  that 
hath  fucked  its  full  Time.  Alfo  a  kind  of  Grafting, 
when  the  Cyon  remaineth  on  its  own  Stock,  and 
the  Stock  you  graft  it  on,  together,  till  fuch  Time 
as  they  are  furely  incorporated  j  then  the  Cyon  is 
cut  from  its  own ,  and  lives  only  by  the  other 

Stock.  ,  . 

ABLAQUEATION,  a  laying  open  or  baring 

the  Bottohi  of  the  Trunk  and  Roots  of  Trees, 
that  fo  being  expofed  to  the  Air,  the  Sun  and  the 
Rains,  they  may  the  better  fructify,  or  bear  rruit 

the  enfuing  Year.  .  „  .  ,  r  ^  r 

ABLATIVE  Cafe,  is  the  laft  of  the  fix  Cafes 

of  Nouns  and  Participles  in  Grammar,  and  is  fo 
called  becaufe  it  ufually  takes  away  one  thing  from 
another.  ’Tis  called  alfo  the  Latin  Cafe,  becaufe 
almoft  peculiar  to  the  Latin  Tongue,  and  is  ufually 
connected  with  fome  Prepolitions,  which  ferve  to 

determine  it.  _  .  . 

ABLEPSY,  [A0x&4<*,  Gr.]  Want  of  Sight, 

natural  Blindnefs.  . 

ABLUTION,  (properly  a  wafhing  away)  the 
Preparation  of  a^Medicine  in  any  Liquor,  to  cleanle 
it  from  its  Impurities. 

ABLUENT  Medicines,  are  the  fame  with  Ab- 
jiergent ;  which  fee. 

ABNODATION,  in  Agriculture,  fignifies  the 
pruning  of  Trees,  and  cutting  off  Knots  and  Knobs* 
ABOLITION,  in  Metaphyficks,  is  an  utter 
Deftrudtion  of  any  Being. 

ABOLITION  of  a  Law,  is  the  perfeft  repeal¬ 
ing  it,  or  the  entire  taking  of  it  away,  fo  that  it 
Ihall  never  have  Force  again. 

ABOMASUS,  OMASUM,  (the  Paunch)  one 
of  the  Stomachs  of  Ruminant  Animals,  or  fuch  as 
chew  the  Cud ;  of  which  are  reckoned  four,  the 
Venter ,  Reticulum ,  Omafus ,  and  Abomafus.  L. 

ABORIGINES,  are  fuch  Nations  as  the  Italians, 
who  pretend  anciently  to  be  without  Original  or 
Derivation  from  any  other  Nation  or  People. 

ABORTION,  [  of  Aborior ,  L.  to  rife  or  fpring 
up  untimely,]  the  bringing  forth  of  a  Child  (or  Foe¬ 
tus )  before  its  due  Time. 

ABORTIVE,  is  fpoken  of  a  Foetus  brought 
forth  before  its  Time :  Hence  it  is  alfo  an  Epithet 
given  to  any  Defign  or  Purpofe  that  mifearries. 

ABRASION,  [with  Surgeons  ]  a  fuperficial  rai- 
fing  of  the  Skin. 

ABRENUNCIATION,  is  a  renouncing  or  for- 
faking  of  any  thing  entirely. 

ABREVIATIONS,  are  Con traft ions  in  Wri¬ 
ting,  or  otherwife,  whereby  any  thing  that  is  writ¬ 
ten  or  fpoken,  is  contained  in,  or  takes  up  much 
lets  Room  than  it  would  do,  if  written  or  delivered 
at  large. 

ABREUV OIRS,  are  the  Intervals  or  Spaces  be¬ 
tween  the  Stones,  or  the  Joints  where  the  Mortar 
lies  in  any  Pillar,  Wall,  or  Building,  F. 

ABRIC,  with  fome  Chymilts,  the  fame  with 
Sulphur. 

ABRIDGMENT  of  a  Plaint,  in  Common 
Law,  is,  when  one  Part  of  the  Plaintift’s  Demand 
is  left  out,  and  it  is  prayed  that  the  Defendant  may 
anfwer  to  the  other. 

To  ABROGATE,  fignifies  to  difannul  or  re¬ 
peal  ;  as  to  Abrogate  a  Law,  is  to  lay  it  afide,  or  to 
repeal  it.  So  that  the 

ABROGATION  of  a  Law,  is  the  repealing  it, 
or  taking  it  quite  away. 


ABSCESS,  [  AbfceJJus,  Lf]  an  Ulceration  arifing 
in  any  Part  of  the  Body  after  a  Crifis :  The  fame 
with  Apoftema. 

ABSCISSAE,  in  a  Conick  Seftion,  or  other  Cur- 
vilineal  Figure,  are  the  Parts  of  the  Axis  cut  off  by 
the  Ordinates,  and  accounted  downwards  from 
the  Vertex  of  the  Section.  Thus  V  r  or  V  R 
are  the  AbfciJJa  in  this  Figure.  Thefe  are  called 
by  fome  Writers,  the  Intercepted  Axes ,  or  Inter¬ 
cepted  Diameters. 


V 


ABSIS,  the  fame  with  Apfis ;  which  fee. 
ABSOLUTE  :  This  Word,  (which  fignifies. 
Free  from  the  Power  of  another)  is  varioufly  ufed. 
Sometimes  the  Terms  of  a  Propofition  are  faid  to 
be  taken  abfolutely ,  that  is,  without  Relation  to  a- 
ny  thing  elfe.  A  Prince  is  faid  to  be  abfolute,  when 
he  makes  his  Will  his  Law,  and  will  in  no  refpedt 
be  reftrained  or  limited  by  the  Laws  of  his  Coun¬ 
try.  This  is  otherwife  called  Arbitrary  Power; 
and  arifes  from  an  Imperfection  both  in  the  Under- 
ftanding  of  the  Prince,  and  in  the  Spirits  of  the 
People.  But  God  Almighty  is  abfolute  from  the 
Perfection  of  His  Nature,  as  containing  in  Himfelf 
all  poflible  Power,  and  lying  under  no  Limitations 
nor  Reftraints  from  any  one.  Abfolute  is  fometimes 
taken  alfo  in  Oppolition  to  Terms  or  Conditions ; 
thus  God  doth  not  forgive  Men  their  Sins  abfolutely , 
but  on  Condition  of  their  Repentance  and  Amend¬ 
ment  ;  and  a  Prieft  cannot  abfolve  Men  from  the 
Guilt  of  their  Sins  abfolutely,  but  only  declarative- 
ly  and  minilterially,  on  the  Condition  of  the  Per- 
fon’s  Penitence  and  Refolutions  for  Amendment. 
So  (in  Law)  an  Abfolute  Eftate  is  one  free  from  all 
Manner  of  Conditions. 

ABSOLUTE  Eftate ,  [in  Lawf\  is  an  Eftate 
free  from  all  Manner  of  Conditions  and  Incum¬ 
brances. 

ABSOLUTE  Number,  in  an  Equation  in  Alge¬ 
bra,  is  that  which  Viet  a  calls  the  Homogeneum  Com - 
parationis ,  and  which  always  poffeffeth  one  entire 
Part  or  Side  of  the  Equation,  and  is  always  a  known 
Quantity  ;  and  the  ReCtangle  or  Solid,  under  the 
unknown  Roots,  in  Quadraticks  and  Cubicks  : 
Thus  in  this  Equation  16^=3  6.  The  Ab¬ 
folute  Number  is  36,  which  is  equal  to  the  Square 
of  the  unknown  Root  a,  added  to  1 6  times  a : 
Again,  in  this  Equation  x°  +  20  x1  -  1  o  #  =  1 00, 
100  is  the  Abfolute  Number,  which  is  equal  to 
.vs-f-zo  x*  —  1  ox,  which  is  a  Cubick  Equation. 
See  Equations. 

ABSOLUTE  Equation,  in  Aflronomy,  is  the 
Aggregate  or  Sum  of  the  Eccentrick  and  Optick 
Equations.  See  Equation. 

ABSOLUTE  Motion,  is  the  Succeffion  of  the 
Exiitence  of  Bodies  in  divers  Parts  of  univerfal  and 
immoveable  Space.  See  Motion. 

ABSOLUTE  Place ,  is  Part  of  the  univerfal 
Space  immoveable,  and  occupied  by  Body.  See 
Place. 

ABSOLUTE  Gravity,  is  the  whole  Force  by 
which  any  Body  tends  downward.  See  Gravity. 

ABSORBENTS,  are  Medicines  that  temper 
and  qualify  the  acid  Juices  in  the  Body,  by  imbi¬ 
bing 
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bing  or  drinking  them  up.  Thus  Alkali's  are  faid 
by  fome  to  abforb  Acids. 

ABSTENSION,  [in  Laid]  is  a  with-holding  an 
Heir  from  taking  Pofleffion  of  his  Land. 

ABSTERGENT,  or  Abjlerfive  Medicines,  are 
fuch  as  are  ufed  to  clear  the  Skin  or  fuperficial  Parts 
of  the  Body  from  any  Filth,  &c.  obftrudting  its 
Pores. 

ABSTERSION,  is  the  Effedt  produced  by  ab- 
fterfive  Medicines,  or  in  general,  any  cleanfing  or 
wiping  away. 

ABSTRACTION,  is  a  Power  peculiar  to  the 
Mind  of  Man,  in  Contradiftindlion  to  the  Souls  of 
Beafts,  and  plainly  diftinguifhes  him  from  them  ; 
whereby  he  can  make  his  Ideas,  arifing  from  par¬ 
ticular  Things,  become  general  Reprefentatives  of 
all  of  the  fame  Kind.  Thus,  if  my  Eye  reprefents 
to  me  Whitenefs  in  a  Wall,  I  can  abjlraffidly  con- 
fider  that  Quality  of  Whitenefs,  and  find  it  attri¬ 
butable  to  many  other  Things  befides,  as  to  Snow, 
to  Milk,  or  the  like  ;  and  this  Quality,  whatever 
it  be,  thus  confidered  apart  from  the  Concrete ,  or 
the  Subjed  in  which  it  inheres,  is  faid  to  be  taken 
in  the  Abftrad. 

ABSTRACT,  is  frequently  ufed  alfo  for  a  fmall 
Draught  or  Epitome  of  any  greater  Work. 

ABSTRACT  Idea ,  ( See  Idea.) 

ABSTRACT  Numbers ,  are  thofe  which  are 
confidered  as  pure  Numbers ,  without  being  applied 
to  any  Subject. 

ABSTRUSE,  fecret,  dark,  not  eafily  intelli¬ 
gible. 

ABUNDANT  Numbers ,  are  thofe  whofe  Parts 
added  together,  make  more  than  the  whole  Num¬ 
ber  which  they  are  Part  of;  as  v.g.  Twelve,  whofe 
Parts  being  i*  2,  3,  4,  and  6.  thefe  all  added  to¬ 
gether  make  Sixteen  :  Thus  alfo  the  Parts  of  20 
make  22,  isc. 

ABSIS,  fee  Apjis. 

ABUSE  of  Words .  In  this  Kind,  the  fir  ft  and 
molt  palpable  Abufe  is,  the  ufing  of  Words,  with¬ 
out  clear  and  diftinCt  Ideas  ;  or  which  is  worfe, 
Signs  without  any  thing  fignified.  Of  thefe  there 
are  two  Sorts : 

1 .  One  may  obferve,  in  all  Languages,  certain 
Words,  that,  if  they  be  examined,  will  be  found, 
in  the  firft  Original,  and  their  appropriated  Ufe,  not 
to  ftand  for  any  clear  and  diftinCt  Ideas.  Thefe, 
for  the  molt  Part,  the  feveral  SeCts  of  Philofophy 
and  Religion  have  introduced.  For  their  Authors, 
or  Promoters,  either  affecting  fomething  lingular, 
and  out  of  the  Way  of  common  Apprehenfions,  or 
to  fupport  fome  ftrange  Opinions,  or  cover  fome 
Weaknefs  of  their  Hypothefis,  feldom  fail  to  coin 
new  Words,  and  fuch  as,  when  they  come  to  be 
examined,  may  jultly  be  called  infignificant  Terms. 

2.  Others  there  be,  who  extend  this  Abufe  yet 
farther,  who  take  fo  little  Care  to  lay  byWords, 
which  in  their  primary  Notation  have  fearce  any 
clear  and  diftinCt  Ideas  which  they  are  annexed  to, 
that  by  an  unpardonable  Negligence,  they  familiarly 
ufe  Words,  which  the  Propriety  of  Language  has 
affixed  to  very  important  Ideas,  without  any  diftinCt 
Meaning  at  all. 

ABYSS,  is  any  vaft:  deep  Place,  which  either 
hath  no  Bottom,  or  elfe  hath  none  difcernable,  or 
at  lealk  is  fuppoled  to  have  none. 

The  learned  Dr.  Woodward ,  in  his  Natural  Hi- 
Jlory  of  the  Earth ,  p.  1 1 7.  tells  us,  That  there  is  a 
mighty  Collection  of  Waters  inclofed  in  the  Bow¬ 
els  of  the  Earth,  conftituting  an  huge  Orb  in  the 
interior  or  central  Parts  of  it ;  and  over  the  Sur- 
V  ol.  1 . 


face  of  this  Water,  he  fuppofes  the  terreftrial  Strata. 
to  be  expanded  :  This  is  what  Mofes  calls  the  Great 
Deep ,  and  what  many  Authors  call  the  Abyfs.  And 
that  there  is  fuch  a  vaft  Collection  of  Waters  lodged 
in  the  Bowels  of  the  Earth,  is  confirmed  by  Abun¬ 
dance  of  Obfervations. 

The  Water  of  this  vaft:  Abyfs,  the  DoCtor  aflferts, 
doth  communicate  with  that  of  the  Ocean,  by 
Means  of  certain  Holes,  Hiatus' s,  or  Ckajms  palling 
betwixt  it  and  the  Bottom  of  the  Ocean  :  And 
this  and  the  Abyfs  he  fuppofes  to  have  one  com¬ 
mon  Centre,  around  which  the  Water  of  both  of 
them  is  placed ;  but  fo,  that  the  ordinary  Surface 
of  the  Abyfs  is  not  level  with  that  of  the  Ocean, 
nor  at  fo  great  a  Diftapce  from  the  Centre  as  that 
is,  it  being^  for  the  moft  Part  reftrained  and  depref- 
fed  by  the  Strata  of  Earth  lying  upon  it ;  but  where- 
ever  thofe  Strata  are  broken,  or  fo  lax  and  porous 
that  Water  can  pervade  them,  there  the  Water  of 
the  Abyfs  doth  afeend,  fills  up  all  the  Clefts  or 
Figures  whereinto  it  can  get  Admittance  or  En¬ 
trance,  and  faturates  all  the  Interlaces  and  Pores  of 
the  Earth,  Stone,  or  other  Matter  all  around  the 
Globe,  quite  up  to  the  Level  of  the  Ocean. 

ACADEMY,  is  a  kind  of  higher  School  or  U- 
niveriity,  where  young  Men  are  inftrudled  in  the 
Liberal  Arts  and  Sciences.  ’Twas  fo  called  at  firft 
from  Academia ,  the  Name  of  a  Place  near  Athens , 
and  built,  fay  fome,  by  Cadmus  the  Phce?iician  > 
others,  by  one  Academus ,  whence  it  had  its  Name : 
’Twas  planted  with  Trees  ;  and  here  Plato  taught 
his  Difciples  Philofophy,  who  from  hence  are  cal¬ 
led  Academic  ks.  Cicero  alfo  call’d  one  of  his  Coun¬ 
try  Seats  by  this  Name,  where  he  had  fine  Groves, 
and  pleafant  Walks  for  the  Entertainment  of  his 
Philofophical  Friends  ;  and  here  he  wrote  his 
Books,  De  Nat .  Deorum ,  and  De  Amicitia ,  and 
his  Offices  ;  which  therefore  he  called  his  Academi¬ 
cal  Treatifes. 

ACADEMICKS  ;  fo  the  Followers  of  Plata 
were  anciently  called,  becaufe  they  ltudied  in  the 
Academia.  Afterwards  it  became  the  Name  of  a 
Sedt  of  Sceptical  Philofophers,  who  maintained. 
That  all  Things  were  uncertain,  and  that  Reafon 
and  Truth  were  changeable,  fo  that  Men  ought  to 
doubt  of  every  thing,  and  believe  nothing. 

ACANTABOLUS,  [’A**f7*/3oA©-,  of 
and  Gr.  to  caft  out .  |  the  lame  with  Foljel- 

la ,  (excepting  that  the  Voljella  is  crooked)  a  Sur¬ 
geon’s  Inltrument  to  take  out  any  thing  that  lhall 
happen  to  ftick  in  the  Oefophagus  or  Gullet ;  ’tis 
lomething  like  a  Pair  of  Plyers,  and  may  be  reck¬ 
oned  as  a  kind  of  Forceps. 

ACANTHA,  1  '' AxtbvSdt,  Gr.  a  Thorn.]  is  with 
fome  Anatomifts  the  moft  backward  Protuberance  of 
the  V ertebres  of  the  Back  ;  and  is  otherwise  called 
Spina  Dorji, 

ACARNAR,  the  fame  with  Acherner < 

ACATALECTICK  Verje ,  is  one  exactly  per¬ 
fect,  where  not  fo  much  as  one  Syllable  is  either 
redundant  or  deficient. 

ACCAPITARE  [in  Law~]  is  to  pay  Relief  to 
the  chief  Lord. 

ACCEDAS  ad  Curiam ,  a  Writ  made  out  of  the 
Chancery,  and  returnable  in  the  King’s  Bench  or 
Common  Pleas,  and  dire&ed  to  the  Sheriff,  re¬ 
quiring  him  to  go  to  the  Court  of  fome  Lord,  or 
Franchife,  (where  a  Plaint  is  fued  for  taking  of  Cat¬ 
tle  as  a  Diftrels,  or  any  falle  Judgment  luppofed 
to  be  made  in  any  Suit  in  fuch  a  Court,  wirich  is 
not  a  Court  of  Record)  and  there  make  a  Record 
of  the  faid  Suit,  in  Prefence  of  the  Suitors  of  the 
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faid  Court,  and  alfo  of  four  other  Knights  of  the 
fame  County  ;  and  to  certify  it  unto  the  King’s 
Court,  at  the  Day  limited  in  the  Writ. 

ACCEDAS  ad  Vice  Comitem ,  is  a  Writ  dire&ed 
to  the  Coroner,  requiring  him  to  deliver  a  Writ  to 
the  Sheriff,  who  having  a  Pone  delivered  to  him, 
fupprelfes  it. 

ACCELERATION  of  the  Defcent  of  heavy 
Bodies  was  firft  difcovered  by  Galilaus  :  And  if 
due  Attention  be  given  to  our  excellent  Sir  IJaac 
Newton’s  Second  Law  of  Motion,  Axiom ,  or  Law 
ef  Nature ,  as  it  may  be  called,  viz.  That  the  Mu¬ 
tation  of  Motion  is  always  proportionable  to  the 
Force  imprejfed,  and  always  is  according  to  that  fame 
Line  of  Direction,  the  Reafon  of  the  Acceleration 
of  the  Defcent  of  heavy  Bodies,  will  be  very  clear 
and  intelligible. 

For,  fuppofing  Gravity  (whatever  it  be)  to  ad! 
uniformly  on  all  Bodies,  at  equal  Diftances  from 
the  Earth’s  Centre,  and  that  the  *1  ime  in  which 
any  heavy  Body  falls  to  the  Earth,  be  divided  into 
equal  Parts  infinitely  fmall  :  Let  Gravity  encline 
the  Body  towards  the  Earth’s  Centre,  while  it 
moves  in  the  firft  infinitely  fmall  Part  of  the  Time 
of  its  Defcent :  If  after  this,  the  Adtion  of  Gravi¬ 
ty  be  fuppofed  to  ceafe,  the  Body  would  go  towards 
the  Earth’s  Centre  equally,  with  a  Velocity  equal 
to  the  Force  of  that  firft  Impreflion,  (by  Sir  IJaac’ s 
firft  Axiom.)  But  now  fince  the  Adfion  of  Gra¬ 
vity  ftill  continues  ;  in  the  fecond  Moment  of 
Time  the  Body  will  receive  a  new  Impulfe  down¬ 
ward,  and  then  its  Velocity  will  be  Double  of  what 
it  was  in  the  firft  Moment :  In  the  third  Moment 
or  Particle  of  Time,  it  will  be  Triple  ;  in  the 
fourth  Quadruple,*  and  fo  on  continually.  Where¬ 
fore  fince  thofe  Particles  of  Time  are  fuppofed  infi¬ 
nitely  fmall,  and  all  equal  to  one  another,  the  Im¬ 
petus  acquired  by  the  Falling  Body,  will  be  every 
where  as  the  Times  from  the  Beginning  of  the  De¬ 
fcent.  And  fince  the  Quantity  of  Matter  in  the 
Body  given,  continues  the  fame,  the  V elocity  will 
be  as  the  Time  in  which  it  is  acquired  (as  you  will 
find  proved  in  the  Laws  of  Motion. ) 

And  after  the  fame  Manner  may  it  be  proved, 
That  the  Motion  of  Afcending  Projedlives  fhall  be 
equally  retarded  ;  for  fince  the  Force  of  Gravity 
adts  continually  and  equally  again!!  the  Motion  firft 
begun,  it  muft  diminifh  or  abate  the  Motion,  ac¬ 
cording  to  the  Time  of  the  Alcent,  till  at  laft  it 
wholly  ceafe. 

Let  the  Right  Line 
a  b  exprefs  the  Time  of 
any  heavy  Body’s  Def- 
eent,  and  let  be  at  right 
Angles  to  it,  denote  the 
Velocity  acquired  at  the 
End  of  the  Fall.  Draw 
a  r,  and  any  where  the 
two  Parallels  fg>  dey 
fo  they  fhall  exprefs 
the  Velocities  acquired 
in  the  Times  of  De- 
C  feent  af  and  a  d<  For 
becaufe  of  fimilar  Tri¬ 
angles,  a  b.  a  d : :  b  c.  d e  : :  and  as  ad.afwd  e.f  g. 
Wherefore,  ’tis  plain,  the  Velocities  are  as  the 
Times  of  Defcent ;  that  is,  as  the  Lines  or  Ele¬ 
ments  of  the  Triangle  a  b  c,  drawn  parallel  to  the 
Bafe  b  c. 


-  -  -  . . . . 

The  Confideration  of  the  annexed  Figure  will 
teach  us,  That  if  an 
heavy  Body  be  thus  u- 
nifortnly  accelerated  in 
its  Defcent ,  the  Space 
which  it  describes  from 
the  Beginning  of  the  £ 

Time  of  its  Motion ,  t 
Jhall  be  jufl  the  half  of  g 
that  which  it  would  * 
have  deferibed ,  had  it  - 
gone  on  for  the  fame 
Time  ivith  a  Velocity 
equal  to  what  it  had 
acquired  in  the  End  of 
its  Fall. 

Let  (as  before)  A  C  reprefent  the  Time  of  the 
Defcent,  D  C  the  Velocity  at  laft  acquired  ;  and 
compleat  the  Triangle  A  C  D.  Let  alfo  the  Time 
A  C  be  diftinguifhed  into  an  indefinite  Number  of 
fmall  Parts,  as  e  f>  f  g,  g  h,  h  i,  &c.  and  draw 
the  Parallels  e  k,  f  /,  g  m,  h  ny  i  o,  &c.  to  the 
Bafe  C  D.  Then  will  e  k  be  as  the  Velocity  of 
the  heavy  Body,  in  the  infinitely  fmall  Part  of 
Time  e  f  and  f  l  will  be  the  Velocity  in  the  fmall 
Time/'.g-,  &c. 

But  now  it  is  proved  in  the  Laws  of  Motion, 
(fee  that  Word)  That  the  Space  or  Length  deferi¬ 
bed  by  any  moving  Body,  in  any  given  Time,  and 
with  a  given  Celerity  ;  is  as  the  Redd  angle  under  the 
Tune  and  the  Celerity ,  wherefore  the  Space  deferi¬ 
bed  in  the  Time  e  f  with  the  Celerity  e  t,  will  be 
as  the  Rectangle  j  k  ;  and  the  Space  deferibed  in  the 
Time  fgy  with  the  Celerity  g  my  will  be  as  the 
Redangle  £■  /,  &c.  wherefore  the  Space  run  through 
in  the  Sum  of  all  thefe  Times,  will  be  as  the  Sum 
of  all  the  Triangles ;  that  is,  as  the  Triangle  ACDi 
which  contains  them  all.  Again,  the  Space  run 
through  by  the  defeending  Body  in  the  Time,  A  Cy 
with  the  uniform  Celerity  D  Cy  (by  the  yth  Article 
of  Mr.  Keil’s  Laws  of  Motion  above  referred  to) 
will  be  as  the  Redangle  A  B  C  D.  Wherefore  the 
Space  run  over  by  the  defeending  Body  in  the  given 
Time,  and  uniformly  accelerated,  is  to  the  Space 
deferibed  by  the  fame  Body,  in  the  fame  Time  with 
an  uniform  Celerity  equal  to  what  it  at  laft  ac¬ 
quires  : :  as  the  T riangle  ADC  is  to  the  Redangle 
A  B  C  D.  But  the  Triangle  is  one  half  of  the 
Redangle  ;  wherefore  the  Space  deferibed  by  the 
accelerated  defeending  Body  from  the  Beginning  to 
the  End  of  its  Motion,  in  a  given  Time,  is  juft  the 
half  of  the  Space  which  would  be  deferibed  by  the 
fame  Body,  if  it  had  gone  on,  for  the  lame  Time, 
with  a  Velocity  equal  to  what  it  had  acquired  in  the 
End  of  its  Fall,  ijh  E.  D. 

From  whence  it  will  follow,  i.  That  the  Space 
run  over  with  the  Velocity  C  D  in  half  the  Time 
A  Cy  will  be  equal  to  the  Space  deferibed  by  the 
falling  accelerated  Body,  in  the  whole  Time  A.  C. 

z.  As  the  Triangle  AC  D  reprefents  the  Space 
palled  through  in  the  Time  A  C,  fo  the  Triangle 
A  i  o ,  will  reprefent  the  Space  deferibed  by  the  fal¬ 
ling  Body  in  the  Time  A  i  ;  and  the  Triangle 
A  e  ky  will  reprefent  that  deferibed  in  the  Time 
A  e ,  &c.  Wherefore, 

3.  ’Tis  plain,  the  Spaces  deferibed,  or  the  Di¬ 
ftances  run  through  in  the  Fall,  will  always  be  as 
the  Squares  of  the  Times:  For  the  fimilar  Tri¬ 
angles  A  C  Z>,  A  i  o,  A  e  k,  &c.  are  to  one  ano¬ 
ther  as  the  Squares  of  their  homologous  Sides  A  c. 
At,  Ae. 
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4.  Wherefore  if  a  heavy  Body  defcending  from 
its  Place  of  Reft,  defcribe  any  Length  in  a  given 
Time,  in  twice  that  Time  it  will  defcribe  four 
times  the  Length  ;  in  thrice  the  Time,  nine  times 
the  Length,  (Ac.  Or,  in  other  Words,  if  the 
Times  are  confidered  in  Arithmetical  Proportionals, 
i,  2,  3,  4,  5,  (Ac.  the  Spaces  defcribed  will  be  1,  4, 
9,  16,  25,  (Ac. 

5.  Since  the  Space  in  the  firft  Part  of  Time  is 
1,  in  the  fecond  4,  in  the  third  9,  (Ac.  if  you  con- 
lider  the  Space  run  through  in  the  fecond  Particle  of 
Time  feparately,  it  will  be  as  3  ;  and  from  9,  the 
Space  defcribed  in  the  third  Part  of  Time,  you  take 
4,  the  Space  before  defcribed  in  the  fecond  Moment, 
there  will  remain  5,  (Ac.  wherefore  fuppofing  the 
Moments  or  Parts  of  Time  equal,  the  Spaces  de¬ 
fcribed  by  the  Defcent  of  an  heavy  Body  beginning 
from  Reft,  in  each  Moment  confidered  feparately, 
will  be  as  the  natural  odd  Numbers,  1,  3,  5,  7,  9, 
i  1,  1 3»  *5>  *7,  &V. 

6.  And  iince  the  Velocities  acquired,  in  falling, 
are  as  the  Times,  the  Spaces  run  through  will  be 
alfo  as  the  Squares  of  the  Velocities  ;  and  both 
Times  and  Velocities  will  be  in  fubduplicate  Ratio 
of  the  Spaces  defcribed  by  any  falling  Body. 

This  is  confirmed  by  the  following  Experiments. 

The  Balance  AB  (Fig.  1.)  which  has  but  one 
Scale,  is  exactly  in  /Equilibria ,  when  a  Weight  is 
put  into  the  Scale,  in  Iron  made  in  the  Form  of  a 
Gnomon ,  keeps  fall  the  Brachium  A,  and  the  Ba¬ 
lance  is  retained  in  an  Horizontal  Pofition. 

At  f  there  is  a  thin  Spring  f  g  fixed  to  the  Gno¬ 
mon^  and  which,  when  extended,  reaches  to  /, 
where  the  End  g  is  retained  by  the  Help  of  the  little 
Plate  /,  which  is  made  fall  to  the  Brachium  A 
Now  by  this  Means,  the  leaft  Motion  of  the  Ba¬ 
lance  becomes  fenfible,  becaufe  then  the  Spring  f  g 
being  free,  flies  out,  and  returns  to  the  Figure  f  g. 

At  the  End  of  the  Brachium  B  there  is  a  Hole, 
through  which  the  String  faftned  to  the  Hook  D 
pafles  freely,  that  String  is  kept  in  a  vertical  Situa¬ 
tion  by  hanging  on  the  Weight  N. 

The  Weight  M has  a  Hole  through  it,  for  the 
above-mentioned  String  to  pafs  freely  through  ;  in 
making  Experiments,  the  Weight  M  is  railed  up 
along  the  String,  and  when  you  let  it  go,  it  falls 
upon  the  fame  Point  of  the  Brachium  B. 

Experiment.']  Put  the  one  Pound  Weight  P  into 
the  Scale,  then  the  Body  M  falling  from  the  Height 
of  three  Inches,  will  move  the  Balance.  When 
P  is  a  two  Pound  Weight,  let  M  fall  from  1 2  In¬ 
ches,  and  the  Balance  will  be  moved.  If  you  lay  on 
three  Pounds  in  the  Scale,  the  Body  M  mull  be  let 
tall  from  a  Height  of  27  Inches  to  move  the  Balance 
andraifeP.  And  in  all  thefe  Cafes,  if  the  Height 
from  which  M  falls  be  taken  but  a  little  lefs,  the 
Balance,  with  the  Weight  in  the  Scale,  will  not  be 
moved. 

In  this  Experiment,  the  Weight  which  is  laid  up¬ 
on  the  Scale,  and  raifed  by  the  Blow  of  the  falling 
Body,  is  proportionable  to  the  Stroke  ;  the  Quan¬ 
tity  of  Motion  in  the  Body  follows  the  Proportion 
of  the  Stroke  :  And  that  Quantity  (becaufe  we 
make  ufe  of  the  fame  Body)  is  proportionable  to 
the  Celerity:  And  Laftly>  the  Celerity  here  is  pro¬ 
portioned  to  the  Time  of  the  Fall :  Therefore, 
the  Weights  above-mentioned  follow  the  fame  Pro¬ 
portion  of  the  Time.  The  Weights  here  are  as  the 
natural  Numbers  1,2,3,  and  therefore  the  Times 
are  in  that  Proportion  :  But  the  Spaces  gone  thro’ 
in  thofe  Times,  are  as  3,  12,  27,  or  as  1,4,  9, 
which  Numbers  are  the  Squares  of  the  others. 


Having  divided  the  Time  A  B  (Fig.  2.)  into  the 
equal  Parts  A  1,  1 2,  23,  3  P,  thro’  the  Divifions, 
draw  Lines  parallel  to  the  Bafe  ;  the  Spaces  gone 
through  in  thofe  Parts  of  Time,  that  is,  in  the  firft, 
fecond,  and  third  Moment,  (Ac.  fuppofing  the  Mo¬ 
ments  equal,  are  to  one  another  as  the  Areas  A  1 
lfg  2i2gb  3,3  b  E  B,  which  Areas,  as  appears 
by  the  Figure,  are  to  one  another  as  the  odd  Num¬ 
bers  1,  3,  5,7. 

If  the  Body,  after  it  has  fallen  during  the  Time 
A  P,  fhould  be  no  more  accelerated,  but  with  the 
Celerity  B  P,  acquired  by  that  Fall,  fhould  uni¬ 
formly  continue  its  Motion  during  the  equal  Time 
PC,  the  Space  gone  through  by  that  Motion  is  ex- 
prefled  by  the  Area  B  E  D  C,  which  is  double  the 
T riangle  ABE.  And  therefore, 

A  Body  falling  freely  from  any  Height  with  that 
Velocity  which  it  has  acquired  by  that  Fall,  will,  in 
a  Time  equal  to  the  Time  of  the  Fall,  (by  an 
equable  Motion)  run  thro’  a  Space  double  the  faid 
Height. 

_  Which  Proportion  we  fhall  alfo  confirm  by  an 
Experiment. 

The  Motion  of  a  Body  thrown  upwards  is  re¬ 
tarded  in  the  fame  Manner,  as  the  Motion  of  a  fal¬ 
ling  Body  is  accelerated  by  the  fecond  Law  :  In  this 
Cafe,  the  Force  of  Gravity  confpires  with  the 
Motion  acquired ;  and  in  that  it  ads  contrary  to  it. 
But  as  the  Force  of  Gravity  is  equal  every  Moment, 
the  Motion  of  a  Body  thrown  up  is  equally  dimi- 
nifhed  or  retarded  in  equal  Times. 

The  fame  Force  of  Gravity  generates  Motion  in 
the  falling  Body,  and  deftroys  it  in  the  riling  Body  ; 
therefore  the  fame  Forces  are  generated  and  deftroy- 
ed  in  equal  Times.  A  Body  thrown  up,  afcends 
till  it  has  loft  all  its  Motion  ;  and  fo  goes  up  during 
the  fame  Time,  that  a  Body  falling  could  have  ac¬ 
quired  a  Velocity  equal  to  the  Velocity  with  which 
the  Body  is  thrown  up. 

If  a  Body  be  thrown  up  with  the  fame  Velocity 
that  it  would  acquire  in  falling  down  the  Line  B  C , 
( Fig-  3-)  it  would  afcend  in  a  Time  equal  to  the 
Time  of  the  Fall,  (and  with  an  equable  Motion)  fo 
as  to  come  up  the  Height  CA  the  Double  of  PC; 
but  as  in  the  fame  Time,  by  the  Force  of  Gravity, 
the  Body  goes  through  a  Space  equal  to  the  Space 
A  P,  or  B  C ;  as  thefe  two  Motions  obtain  here  at 
the  fame  time,  and  ad  contrariwife,  the  lefler  muft 
be  fubtraded  from  the  greater  ;  therefore  the  Body, 
after  the  End  of  the  Afcent,  will  be  at  P  ;  whence 
it  follows,  that  a  Body  thrown  up  will  rife  to  the 
fame  Height,  from  which,  falling,  it  would  ac¬ 
quire  the  V  elocity  with  which  it  is  thrown  up. 

And  therefore,  the  Heights  which  Bodies  thrown 
up  with  different  V  elocities  can  rife  to,  are  to  one 
another  as  the  Squares  of  thofe  Velocities. 

ACCELERATION  on  Inclined  Planes. 

We  call  an  Inclined  Plasie ,  that  which  makes  an 
Oblique  Angle  with  the  Horizon. 

C B  (Fig,  4.)  reprefents  a  Line  parallel  to  the 
Horizon  ;  A B  makes  with  A  the  Oblique  Angle 
ABC,  and  reprefents  an  inclined  Plane  ;  and  the 
Perpendicular  AC  is  let  fall  from  A,  the  upper  Part 
of  the  Plane,  to  the  Horizon. 

The  Length  A  B  is  called  the  Length  of  the 
Plane. 

The  Line  AC  is  called  the  Height  of  the  Plane. 

Let  two  equal  Bodies  defcend  by  the  F orce  of 
Gravity  from  the  Point  A ,  the  one  along  the  Line 
A P,  and  the  other  along  the  Line  AC:  when 
they  are  come  to  the  Points  B  and  C  they  have  de¬ 
fended  equally,  that  is,  they  will  be  got  each 

equally 
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equally  near  to  the  Earth’s  Center  :  Therefore,  the 
Forces  with  which  they  are  impelled,  as  they  are 
directed  towards  the  Earth’s  Centre,  are  equal  ; 
but  tire  Intenftties  of  equal  Forces  are  reciprocally  as 
the  Spaces  gone  through,  and  therefore  here  the  In- 
tenfity  of  the  Force,  by  which  the  Body  is  impel¬ 
led  along  an  inclined  Plane,  is  to  the  Intenljty  of  it, 
by  which  it  is  diredtly  impelled  towards  the  Centre 
of  the  Earth,  as  A  C  to  A  B.  Therefore,  a  Body 
laid  upon  an  Inclined  Plane,  lofes  Part  of  its  Gra¬ 
vity,  and  the  Weight  required  to  fuftain  it,  is  to  the 
Weight  of  the  Body  as  the  Height  of  the  Plane  to 
Its  Length. 

As  the  Force  by  which  a  Body  is  made  to  defeend 
along  an  Inclined  Plane  ariles  from  Gravity,  it  is  of 
the  fame  Nature  with  it ;  and  therefore  that  Force 
every  Moment,  and  in  all  Parts  of  the  Plane,  is 
equal  :  For  the  lame  Reafon,  the  Motion  of  a  Bo¬ 
dy  freely  running  down  upon  an  inclined  Plane, 
is  of  the  Line  Nature  with  the  Motion  of  a  Body 
freely  falling  ;  and  what  has  been  faid  of  the  one, 
may  alfo  be  affirmed  of  the  other.  It  is  therefore  a 
Motion  equably  accelerated  in  equal  Times  ;  and 
therefore  the  Proportions  of  Numb.  131,  133, 
134,  i35>  136,  137,  and  138,  may  be  here  ap¬ 
plied,  if  we  luppofe  a  Motion  upon  an  Inclined 
Plane,  inftead  of  a  direft  Afcent  or  Defcent. 

The  Forces  by  which  two  Bodies  defeend,  one 
of  which  falls  freely,  and  the  other  runs  down  an 
Inclined  Plane,  if  the  faid  Bodies  begin  to  fall  at  the 
fame  Time,  are  always  to  one  another  in  the  fame 
Ratio  as  in  the  Beginning  of  the  Fall ;  therefore 
the  EfFe&s  of  thofe  Forces,  that  is,  the  Spaces  gone 
through  in  the  fame  Time,  are  in  the  fame  Ratio  j 
namely,  that  of  the  Length  of  the  Plane  to  its 
Height. 

In  the  Plane  A  B  (Fig.  5.)  the  Space  gone  thro’ 
by  a  Body  whilft  another  falls  freely  down  the 
Height  of  the  Plane  A  C,  is  determined  by  drawing 
C  G  perpendicular  to  A  B  ;  for  then  the  Length  of 
the  Plane  A  B  is  to  its  Height  A  C,  as  AC  to  A  G. 
If  a  Circle  be  deferibed  with  the  Diameter  A  C,  the 
Point  G  will  be  in  the  Periphery  of  the  Circle  ;  be- 
caule  an  Angle  in  a  Semicircle,  as  AG  C,  is  al¬ 
ways  a  Right  Angle  ;  and  therefore  a  Point  taken, 
as  G ,  in  any  Inclination  of  the  Plane,  will  always 
be  in  the  Periphery  of  the  faid  Circle  :  Whence  it 
follows,  that  all  the  Chords,  as  A  G,  are  gone 
through  by  Bodies  running  along  them,  in  the  Time 
that  aBody  falling  would  freely  run  down  theDiame- 
ter  A  C  ;  and  therefore  the. Times  of  the  Falls  thro’ 
thofe  Chords  are  equal.  Through  the  Point  C 
there  can  be  drawn  no  Chord,  as  H G,  but  what  a 
Chord,  as  A g,  may  be  drawn  parallel  to  it,  (that 
is,  equally  inclined)  and  equal ;  therefore  in  a  Se¬ 
micircle,  as  A  H  G,  whether  a  Body  falls  freely 
along  the  Diameter  A  C,  6r  whether  it  falls  down 
along  any  Chord,  as  H G,  it  will  in  the  fame  Time 
come  to  the  lovvelt  Point  of  the  Semicircle. 

The  Time  of  the  Fall  along  the  whole  Plane  A 
B,  may  be  compared  with  the  Time  of  the  Defcent 
along  the  Height  A  C  ;  which  for  that  Time  is  e- 
qual  to  the  Time  of  the  Fall  along  A G,  and  fo  the 
Squares  of  thofe  Times  are  to  one  another,  as  A  B 
to  A  G.  But  A  B  is  to  A  G,  as  A  C  to  A  G  ; 
therefore  the  Squares  of  the  Lines  A  B  and  A  C 
are  to  one  another  as  A  B  to  A  G  and  therefore 
thofe  Lines  A  B  and  A C  are  to  one  another,  as 
the  Times  of  the  Fall  along  A  B  and  A  G  or  A  G, 
that  is,  the  Times  in  that  Cafe  are  as  the  Spaces 
gone  through. 


In  the  fame  Cafe,  the  Velocities  at  the  End  of 
the  Defcent  are  equal ;  for  after  equal  Times,  when 
the  Bodies  are  at  G  and  G,  the  Velocities  are  in  the 
fame  Ratio  as  in  the  Beginning  of  the  Fall,  that  is, 
as  the  F orces  by  which  the  Bodies  are  imped'd,  or 
as  A  C  to  A  B.  When  the  Body  defeends  from  G 
to  B,  the  Velocity  increafes  as  the  Time  ;  and  the 
Velocity  at  G  is  to  the  Velocity  at  B,  as  A  C  to 
A  B  :  Therefore  the  Velocities  at  B  and  G  have 
the  fame  Ratio  to  the  Velocity  at  G,  and  fo  are 
equal.  Hence  it  appears,  that  a  Body  acquires  the 
fame  Velocity,  in  falling  from  a  certain  Height, 
whether  it  falls  diredly  down,  or  along  an  Inclined 
Plane  ;  and  fince  the  Angle  of  Inclination  caufes 
no  Alteration,  a  Body  may  run  down  feveral  Planes 
differently  inclined,  and  even  a  long  Curve  (which 
may  be  confldered  as  made  up  of  an  innumerable 
Number  of  Planes  differently  inclined)  and  the  Ce¬ 
lerity  acquired  will  always  be  the  fame,  when  the 
Height  is  equal. 

ACCELERATION  of  the  Motion  of  Pendu¬ 
lum  s,  fee  the  Laws  thereof  under  Pendulum. 

ACCELERATION  oj  the  Motion  of  Projec¬ 
tiles ,  fee  Projectiles. 

ACCELERATION  of  the  Motio?i  of  compref- 
fed  Bodies  in  expanding  and  rejloring  them/elves, 
fee  Pertufion  and  Comprejfion. 

ACCELERATORES,  [  Anatomy  1  certain  Muf- 
cles  fo  called,  of  accelerandi ,  i.  e<  haflening. 

ACCELERATORES  Urines,  are  a  Pair  of 
Mufcles  belonging  to  the  Penis ,  whofe  Ufe  is  to 
expedite  the  Urine  and  the  Genitura :  Our  accurate 
Mr.  Cooper  faith.  Authors  have  been  miftaken  in 
affigning  the  Origination  of  thefe  Mufcles,  either  to 
the  Sphincter  Ani ,  or  to  the  Tubercles  of  the  Ojfa 
Ijchii :  for  they  arife  flelhy  from  the  fuperior  Part 
of  the  Urethra ,  as  it  pafles  under  the  Ojfa  Pubis  y 
encompaffing  the  external  Part  of  the  Bulb  of  its 
cavernous  Body ;  both  thefe  Mufcles  meet  on  the 
inferior  Part,  and  march  on  according  to  the  Length 
of  the  Skin  in  the  P  eritoneeum,  when  parting  from 
each  other,  they  afeend  to  their  Infertion  on  each 
fide  th ^Corpora  cavernofa  Penis .  He  thinks  alfo, 
that  they  a  Hi  ft  the  EreCtores  Penis ,  by  driving  the 
Blood  contained  in  the  Bulb  of  the  cavernous  Body 
of  the  Urethra  towards  the  Glands  in  a  greater  Quan¬ 
tify,  whereby  it  becomes  diftended  :  The  Veins 
which  carry  off  the  Refluent  Blood  from  the  Corpus 
caver  no  fun  Urethrce ,  being  at  that  Time  comprefled 
by  the  Swelling  of  thefe  Mufcles. 

ACCENSION,  is  the  enkindling  or  fetting  any 
Body  on  Fire. 

ACCENT  in  Grammar  $  is  a  mark  placed  over 
a  Syllable,  to  ihewr  it  is  pronounced  with  a  ftrong- 
er  or  weaker  Voice.  The  Greeks ,  who  were  the 
.  greateft  Obfervers  of  Accents,  diftinguifh  them  into 
the  Acute  one  mark’d  thus  (  ' ),  the  Grave  one  thus, 
( ' ),  and  the  Circumflex  thus  (~  ).  But  of  late  one 
llennin ,  a  Dutchman ,  hath  written  a  Book  to  prove 
the  Accents  were  not  ancient  among  the  Greeks , 
and  that  that  Language  ought  not  to  be  pronoun¬ 
ced  according  to  them  :  He  pretends  no  Accents  are 
to  be  found  in  any  MSS.  above  800  Years  old,  and 
takes  them  to  be  an  Invention  of  the  Arabs  about 
\heT\mQot  Mahomet's  Death.  He  fays,  iheMaf 
Jorites  oi  Tiberias  brought  them  into  the  Bible  a- 
bout  the  Sixth  Century,  and  that  they  were  per¬ 
fected  by  Rabbi  Judah  Ben  David  Chiug ,  born  in 
Fez ,  about  the  Eleventh  Century. 

ACCENTS  in  Grammar ,  fhew  how  to  judge 
of  the  Meafure  ot  Time,  in  which  each  Letter, 
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Syllable,  Word,  or  Expreflion,  is  pronounced ;  the 
Ele  vaticms  ahd  Depreflions  of  the  Voice,  the  Si- 
lence  or  Repofe  of  the  Voice  at  the  End  of  Words 
or  Sentences,  (3  c.  Thefe  Accents  may  be  very 
numerous:  There  are  in  the  Hebrew  Grammars 
more  than  thirty  of  them,  and  Servius  Honoratus 
reckons  eight  in  the  Latin. 

The  Acute  Accent  (hews  when  the  Voice  is  to  be 
raifed,  and  is  exprefled  thus,  ( ' ). 

The  Grave  Accent  fhews  when  the  Voice  is  to 
be  deprefled,  and  is  figured  thus,  (  ' ). 

The  Circumflex  Accent  is  compos’d  of  both  the 
Acute  and  the  Grave ,  and  is  exprelled  thus*  (  *  ) 

The  Long  Accent  fhews  that  the  Voice  is  to  flop 
upon  the  Vowel  that  has  that  Mark,  and  it  is  ex¬ 
prelled  thus,  (  *  ). 

The  Short  Accent  fhews  that  the  Time  of  Pro¬ 
nunciation  ought  to  be  fhort,  and  is  marked  thus, 

(/) 

Hyphen  is  an  Accent  in  Grammar,  that  implies 
two  Words  are  to  be  joined*  as  male-fanus. 

Diaflole ,  is  an  Accent  in  Grammar,  which  fhews 
that  thofe  W ords  or  Sentences  to  which  it  is  ad- 
joyned  are  to  be  feparated  ;  its  Mark  is  (  ,  ). 

Apoftrophe ,  is  an  Accent  in  Grammar,  fhewing 
there  is  a  V  owel  to  be  rejeded,  and  is  exprelled 
thus,  ( * ),  and  placed  over  the  Head  of  the  Letter. 

ACCENT  in  Muflck ,  is  a  Modulation  of  the 
Voice*  to  exprefs  the  Paflions  either  naturally  or 
artificially. 

ACCEPTANCE,  in  Lawy  is  an  agreeing  to 
fome  Adi  already  done,  without  which  fuch  Agree¬ 
ment  might  have  been  undone  or  avoided  ;  as  if  a 
Man  and  his  Wife  feized  of  Land  in  Right  of  his 
Wife,  do  join  and  make  a  Leafe  by  Deed,  refer- 
ving  Rent,  and  the  Husband  dying,  the  Wife  ac¬ 
cepts  or  receives  the  Rent  :  By  this  Acceptance  in 
her,  the  Leafe  is  made  good,  and  fhall  bar  her 
from  bringing  a  Cui  in  vita . 

ACCEPTILATION,  in  Civil  Law ,  is  the 
fame  with  Acquittance  in  Common  Law ,  being  a 
verbal  Difcharge  from  the  Creditor  to  the  Debtor. 

ACCESS*  or  AcceJJion ,  the  Fit  or  Paroxifm  of  a 
Difeafe.  The  Time  of  being  worfl  in  any  Inter¬ 
mittent. 

ACCESSIBLE  Height ,  is  either  that  which 
may  be  mechanically  meafured  by  the  Application 
of  a  Meafure  to  it,  or  elfe  an  Height  whofe  Bafe 
and  Foot  can  be  approached  to  ;  and  from  thence 
a  Length  meafured  on  the  Ground.  See  Heights. 

ACCESSORIUS  Williflii,  is  a  Nerve  which 
arifes  from  the  Medulla  Spinalis ,  about  the  Begin¬ 
ning  of  the  fixth  Pair  of  the  Neck  j  as  it  afcends 
to  the  Head,  it  rec*ives  on  each  Side  a  Twig  from 
the  firft  five  Pair  of  Nerves  of  the  Neck  j  as  they 
rife  from  the  Medulla  Spinalis ;  then  it  enters  the 
Skull,  and  pafles  out  of  it  again  with  the  Par  Va- 
gum,  and  is  wholly  fpent  upon  the  Muf cuius  Tra¬ 
pezius. 

ACCESSORY,  in  the  Common  Lazv,  is  a  Per- 
fon  adviling  or  procuring  before  the  Fail,  or  aid¬ 
ing  and  aflifting,  receiving  or  protecting  after  it* 
one  that  hath  committed  Felony  ;  who  therefore 
fhall  have  Judgment  of  Life  and  Member,  as  well 
as  the  Principal  which  did  the  Felony*  but  not  till 
the  Principal  be  firll  attainted,  convid,  or  out¬ 
lawed  thereupon.  A  Man  alfo  may  be  aceefi'ory 
to  an  Aceefi'ory,  by  aiding,  receiving,  (3c.  an  Ac- 
cellbry  to  Felony.  In  th e  Statute  Law,  ’tis  fuch 
an  one  as  abetts,  advifes,  aids  or  receives  -  one  that 
commits  Felony,  which  is  made  fo  by  Statute. 

ACCIDENT  ;  This  Word  is  ufed-  by  Logi¬ 
cians  in  three  Senfes. 

Yol.  i. 


fl  '  In  Oppofition  to  the  E [fence  of  any  Thing, 
Whatever  doth  not  eflentially  belong  to  it,  may 
(though  a Subftance  it  felf)  yet  be  Tin  Accident  or 
Adjunct  to  that  Thing,  or  belong  to  it  only  acci¬ 
dentally,  as  the,Cloaths  a  Man  hath  on,  the  Mo¬ 
ney  in  his  Purfe,  (3c.  Thefe  indeed  are  more  pro¬ 
perly  called  Adjuncts  ;  and  by  the  School-men  are 
difiinguifhed  by  the  Name  of  Verbal  Accidents. 

.  *'•  In  Contradiftindion  to  the  Eflential  Proper¬ 
ties  of  any  Subjed,  many  Qualities  are  called  Ac¬ 
cidents  ;  becaufe  they  are  there  not  eflentially ,  but 
accidentally.  This  in  the  Schools  is  called  Accident 
predicabilis,  and  implies  a  Common  Quality-,  which 
may  or  may  not  be  in  any  Subjed*  as  any  particu¬ 
lar  Colour,  (3c. 

3-  In  Oppofition  to  Subflance ,  a  Thing  is  called 
an  Accident ,  when  it  is  its  Eifence  or  Nature  to  in¬ 
here  or  fubfift  in  fome  Subftance,  and  cannot  be  a- 
lone  And  thus  it  is  with  all  Qualities  whatfoever. 
This  is  called  Accidens  predicament  ale,  and  the  nine 
laft  Predicaments  are  in  this  Senfe  Accidents. 

In  reference  to  its  Caufe  alfo,  or  at  leaft  as  to  our 
Knowledge  of  it,  a  Thing  is  frequently  ftiled  an 
Accident,  by  which  we  mean  an  Effed  either  ca- 
fually  produced,  or  which  to  us  appears  to  have 
been  fo^ 

ACCIDENTS,  in  Heraldry,  are  the  Points  and 
Abatements  in  an  Elcutcheon ;  which  fee. 

ACCIDENTAL  Dignities  and  Debilities ,  [  A- . 
Jlrology  J  are  certain  cafual  Affedions  or  Difpofitions 
of  the  Planets,  by  which  they  are  ftrengthened  or 
weakened  on  account  of  their  being  in  fuch  a  Houle 
of  a  Figure. 

ACCIDENTAL  Pointy  in  Perfpeftive,  is  a 
Point  in  the  Horizontal  Line ,  where  Lines  parallel 
among  themfelves,  though  not  perpendicular  to  the 
Pidure*  do  meet. 

ACCLIVITY  is 
a  Steepnefs  reckoned 
upwards  on  a  Slope 
Line,  as  Declivis  is  a 
Steepnefs  downwards. 

Thus  B  A  is  an  Ac¬ 
clivity  j  A  B  a  De¬ 
clivity. 

ACCOMMODATE,  fignifies  amongft  Geo¬ 
meters,  to  fit  in  a  Line  or  Figure  into  a  Circle,  (3c. 
fo  as  the  Conditions  of  the  Propofition  or  Problem 
require.  See  Apply. 

ACCOMPANIMENTS,  in  Heraldry,  are  all 
thofe  Things  that  are  applied  about  a  Shield  by  way 
of  Ornament,  as  the  Belt,  Mannings,  Supporters, 
(3c.  ,, 

ACCOMPT,  a  Writ  in  Law  fo  called,  lying 
againft  a  Bailiff  or  Receiver,  who  will  not  give  up 
his  Accounts,  or  come  to  an  Account  for  what  he 
hath  received.  If  the  Auditors  aftigned  him  find 
that  he  is  in  Arrears,  they  have  Power  by  the  Sta¬ 
tutes  of  Wefl.  zCi  io.  to  award  him, to  Prifon  till 
he  have  made  Satisfadion  :  But  if  they  will  not 
allow  him  reafonable  Charges,  or  if  they  charge 
him  with  more  than  he  hath  received,  any  Friend 
of  his  may  fue  out-  aWrit  Ex  part e  tails ,  from 
the  Chancery,  dirededi  to  the  Sheriff,  to  take  out 
four  Main-Pernors,  to  bring  his  Body  before  the 
Barons  of  the  Exchequer  on  a  certain  Day,  and 
to  warn  his  Lord  and  Mafter  to  appear  there  at  the 
fame  Time.  4  ,  < 

ACCORD,  in  Law ,  is  an  Agreement  or  Con- 
trad  from  one  Man  to  another,  to  give  him  Satis¬ 
fadion  for  fome  Trefpals  or  Damage  done,  which 
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when  executed  and  performed,  is  a  good  Bar  in 
Law  againft  an  Action  of  Trefpafs  for  that  Da¬ 
mage  or  Offence. 

ACCORD,  according  to  the  Modern  ( French ) 
Account  of  Mufick,  is  the  Production,  Mixture* 
and  Relation  of  two  Sounds  j  of  which  the  one  is 
Grave ,  and  the  other  Acute.  They  make  two 
Kinds  of  Accord  ;  thofe  which  are  pleafant  and 
agreeable,  and  which  they  call  Confonances  j  and 
fuch  as  are  harfli  and  unpleafant,  which  are  called 
D'JJonanceu 

ACCRETION,  nearly  of  the  fame  Senfe  with 
Augmentation ,  and  is  properly  an  Addition  of  Mat¬ 
ter  to  any  Body  externally  :  This  is  ufually  fald  of 
the  Increafe  of  Bodies  without  Life,  and  is  fome- 
times  called  Apportion  or  Juxta  Pofition.  But  fome 
will  have  the  Increafe  of  living  Bodies  to  be  by 
Introfumption  and  Ajjimilation  of  the  alimentary  or 
nourifhing  Particles* 

Dr.  Havers ,  in  his  OJleoldgia,  gives  this  Account 
of  Accretion ,  that  the  nutritious  Particles  being  fe- 
parated  by  the  Glandules  placed  every  where  on 
the  Sides  of  the  Arteries,  are  carried  into  thofe  fmall 
nervous  Pipes,  or  Interlaces  of  the  Fibres  where 
the  Spirits  move,  fo  that  they  fall  in  the  Way  of  the 
Spirit’s  Motion  :  Thefe  Spirits  he  fuppofes  to  have 
a  twofold  Motion  ;  one  direct,  the  other  rotary, 
or  turning  round  their  Axes.  While  an  Animal  is 
capable  of  Accretion,  and  the  Particles  of  which 
the  folid  Parts  confift  are  not  entirely  united  at 
their  Extremities,  but  are  capable  of  receding  one 
from  another,  both  end -ways  and  laterally  ;  the 
Spirits  ad  upon  the  nutritious  Particles  (which  are 
of  a  vifcous  Nature)  by  their  rotary  Motion,  by 
which  they  carry  them  to  the  Sides  of  the  Fibres 
and  bony  Strings,  driving  fome  againft  the  Sides  of 
their  Parts,  and  forcing  them  out  laterally  :  Others 
they  drive  into  the  Interftices  between  the  Extre¬ 
mities,  thereby  lengthening  every  Series  of  them, 
where  they  are  placed  and  fixed  ;  and  thus  the  Parts 
of  an  animal  Body  increafe  both  in  Thicknefs  and 
Longitude.  But  after  the  Particles  are  united  at 
their  Extremities,  and  no  longer  capable  of  making 
Room  to  load  the  nutritious  Parts  out  of  the  Way 
of  the  Spirits  diredt  Motion,  then  the  Spirits  come 
to  ad  upon  the  nutritious  Matter  by  that  Motion,- 
and  to  drive  it  fo  through  the  nervous  Channels, 
that  it  has  not  the  Liberty  of  flopping  and  adhering ; 
and  fo  the  Accretion  of  the  Animal  ceafes. 
ACCRETION,  j  [in  Civil  Law  ]a  Vageor 
ACCREMENT,  (.  vacant  Portion  of  Ground 
joined  or  united  with  Grounds  held  or  poilefied  by 
another. 

ACERB,  is  a  Tafte  between  fowre  and  bitter, 
fuch  as  molt  Fruits  have  before  they  are  ripe. 

ACERIDES  [of  a  Neg.  and wfa .  Gr.  Wax.  "1 
is  a  Plaifter  made  without  Wax,  fuch  as  that  called 
Emplajlrum  Norimbergenfe. 

ACETABULUM,  is  that  Cavity  in  the  Huckle 
Bone  which  is  appointed  to  receive  the  Head  of  the 
Thigh  Bone  within  it :  Alfo  certain  Glandules  in 
the  Chorion  are  called  Acetabula ,  concerning  which 
dee  Cotyledones. 

ACETUM  radicatum ,  is  the  fharpeft  Part  of 
Vinegar  when  the  Phlegm  is  drawn  off. 

ACETUM  Philofophorum  ;  fo  fome  Chy mills 
call  that  fowre  Liquor  which  is  made  by  diflolving 
a  little  Butter,  or  icy  Oil  of  Antimony,  in  a  con- 
fiderable  Quantity  of  Water. 

ACETUM  alcalifatum ,  is  diflilled  Vinegar  fa- 
turated  with  fome  alkalizate  Salt. 

ACHAMECH,  with  fome  Cbymifts  fignifies 
the  Qrofs  of  Silver, 


ACHERNER,  a  bright  fixed  Star  of  the  firft 
Magnitude,  in  Eridanus,  whofe  Longitude  is  i  o°. 
3 11.  of  K,  Latitude  59°.  i8*. 

ACHILLEIS,  [Anatomy]  a  Tendon  formed  by 
the  Tails  of  feveral  Mufcles,  and  tied  to  the  Os 
Calcis ,  fo  called  from  the  Adtion  of  Swiftnefs  of 
Pace. 

ACHLYS,  [it£Atfe,  Gr.  ]  a  Defedl  in  tire  Eye* 
accounted  one  of  thfe  Kinds  of  Amblyopia. 

ACHOR,  [of  <t,  Neg.  and^eSf©-,  Space,  be- 
caufe  thofe  Eruptions  have  but  a  lmall  Vent;  call 
ittfp^w'f,  of  any  light  and  foft  thing. "]  is  a 
fort  of  crufted  Scab  which  makes  an  Itching  and 
Stink  on  the  Surface  of  the  Head,  and  is  occafioned 
by  a  ferous,  fait  and  (harp  Matter  :  The  Difference 
betwixt  an  Achor  and  Favus  confifts  in  this,  that  in 
Achors  the  Holes  or  Cavities  are  fmall,  and  forae- 
times  not  vifible  ;  but  in  a  Favus  they  are  more 
large  and  confpicuous. 

ACHRONICAL,  is  ufed  in  Aftronomy  for  the 
Riling  of  a  Star  when  the  Sun  fets,  or  the  Setting 
of  a  Star  when  the  Sun  rifes ;  in  which  Cafes  the 
Star  is  faid  either  to  rife  or  fet  Achronically ;  which 
is  one  of  the  three  Poetical  Rijings  or  Settings. 

ACIDITY,  [Aciditas,  L.]  is  the  Tafte  which 
Bodies  that  are  acid  or  fharp  affedl  the  Mouth  with : 
And  thofe  Bodies  are  called 

ACIDS, whofe  Particles  are  ftippofed  to  be  long- 
ifn,  flexible,  penetrating,  and  attenuating  ;  and 
Which  have  their  Points  fharp  and  piercing.  And 
thefe  are  either  natural  Acids ,  which  have  a  proper 
Acidity  of  their  own,  without  the  Help  of  Art,  as 
Juice  of  Lemons,  CY.  or  elfe  artificial  Acids , 
which  are  made  by  Fire  in  Chymical  Operations* 
So  that  acid  Spirits ,  or  Stygian  Liquors,  as  theChy- 
mills  call  them,  from  their  Powers  to  deftroy  or 
diflolve  Bodies,  feern  to  be  nothing  but  an  acid 
Salt  difl'olved,  and  put  into  a  violent  Motion  by  the 
Fire :  Thefe  are  called  acid  Menjlruums .  You  may 
eafily  know  whether  any  Liquor  contains  in  it  any 
acid  Salt  or  not,  by  dropping  fome  of  it  on  a  little 
Syrup  of  V iolets  fpread  on  white  Paper  ;  or  in  a 
Solution  of  Blue-bottle  Flowers,  Wc.  for  then  the 
Blue  will  be  immediately  turned  into  a  Red  ot 
reddifh  purple  Colour  ;  whereas  if  it  turns  green, 
it  is  a  Sign  the  Liquor  abounds  with  Salts  of  an  uri¬ 
nous  or  lixiviate  Nature  ;  which  how  to  diftin- 
guilh,  fee  thofe  IVords.  The  Acidity  of  any  Liquor 
may  alfo  be  concluded  by  its  being  able  to  deftroy 
the  Bluenefsofa  Tmblure  of  Lignum  Nephriticum  : 
See  Colour  j,  and  the  Ways  of  producing  fudden 
Changes  of  them. 

ACIDUL/E,  any  Medicinal  Waters  that  are 
not  hot,  like  thofe  at  the  Bath ,  which  are  called 
Therm a. 

ACINESIA,  [  9Ax.ivtuncty  Gr.  1  an  Immove- 
ablenefs  of  the  whole  Body,  or  any  Part  of  it,  as  in 
an  Apoplexy,  Pally,  &c. 

ACINUS,  [’Ax/*©-,  Gr.’]  in  Botanicksi  doth 
not  fignify  a  Grape-ftone,  but  the  Fruit  itfelf  of  all 
fuch  Plants  which  bear  it,  in  a  Manner  refembling 
Grapes  :  It  is  fofter  and  more  juicy  than  a  Berry, 
and  therefore .  diftinguifhable  from  it ;  as  it  is  alfo 
becaufe  the  Acini  grow  in  Bunches  or  Clufters,  and 
Berries  often  Angle. 

ACINIF ORMIS  Tunica ,  is  the  fame  with  the 
Uvea  Tunica  of  the  Eye. 

ACM  ASTI  Gr.  ]  Fever ,  with 

fome,  is  the  fame  as  Synochus. 

ACME,  [  ’Axydi,  Gr.  j  in  general  fignifies 
the  Height  or  Top  of  any  Thing  ;  the  Word  is 
more  Specially  ufed  to  denote  the  Height  of  a  Di- 

ftemper. 
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{temper,  many  of  which  have  four  Periods,  i. 
The  Arche ,  or  Beginning,  t.  The  Anabafis ,  of 
Growth  and  Increafe.  3.  The  Acme ,  when  the 
morbifick  Matter  is  at  the  Height.  4..  The  P<z- 
rachme ,  or  the  Declenfion  of  the  Diftemper. 

AC  ON  TI  AS,  j  Gr.~j  a  fort  of  Co¬ 

met,  (haped  like  a  Dart  or  Javelin.  Its  Head  is 
fometimes  round,  and  fometimes  oblong  or  com- 
prefled  j  and  its  Tail  or  Train  is  {lender,  but  ex¬ 
tended  to  a  -great  Length. 

ACOPICA,yA kivmet,  of  it  P rib,  and  k’vttQ-, 
Gr.  Labour.  ]  Ingredients  in  Medicines  to  relieve 
WearineiSv 

ACOPUM,  [*,A»c<frop,  Gr.]  according  to  fome 
Writers,  is  a  Fomentation  of  warm  and  emollient 
Things,  to  allay  the  Senfe  of  Wearinefs,  occafion- 
ed  by  too  violent  Labour  or  Exercife. 

ACOR,  in  Medicine ,  a  Sournefs  at  the  Sto¬ 
mach-,  proceeding  from  Indigeltion,  whence  pro¬ 
ceed  Flatulencies  and  four  Belchings-. 

ACOSMY,  [/Axwjsita,  Gr.]  is  an  ill  State  of 
Health,  accompanied  with  the  Lofs  of  the  natural 
florid  Colour  of  the  Face. 

ACOUSTICKS,  [  of  *«&«/&>,  Gr.  to 

heard]  are  Medicines  or  Inftruments  which  help  the 
Hearing  ;  as  to  the  latter  of  which,  the  Ule  of  O* 
'tacouflick  Trumpets  is  now  very  common  ;  and  no 
Queftion,  Inllruments  of  this  Kind  are  Capable  of 
Improvement.  Dr.  Hook ,  in  his  Preface  to  his 
Micrography ,  faith,  ’tis  not  impoflible  to  hear  a 
Whifpera  Furlong,  or  one  eighth  Part  of  a  Mile's 
Diftance  ;  that  he  knows  a  Way  by  which  ’tis  eafy 
to  hear  anyone  fpeak  through  a  Wall  of  a  Yard 
thick  j  and  that  by  Help  of  a  diftended  Wire,  the 
Sound  may  be  propagated  td  a  very  confiderable 
Diftahce  almoft  in  an  Inftant. 

ACQUIET ANDIS  Plegiis,  is  a  Ju/licies,  that 
lies  for  a  Surety  againft  a  Creditor,  that  refufeth  to 
acquit  him  after  the  Debt  is  paid. 

ACQUIET ANTIA  de  Shiris  O  Hundredth 
to  be  free  from  Suit  and  Service  in  Shires  and  Hun¬ 
dreds. 

ACQUIET  ARE,  in  LaiVi  to  pay  the  Debts  of 

Pprfnm 

ACQUITTAL,  in  Law,  fignifies  the  Difcharge 
of  a  Tenant  from  any  Entries  or  Moleftations,  for 
any  Manner  of  Service  ifluing  out  of  the  Lands  to 
any  Lord  ;  that  is,  above  the  Mefne.  It  fignifies 
alfo,  when  two  are  indidted  of  Felony,  the  one  as 
Principal,  the  other  as  Acceffory ;  the  Principal  be¬ 
ing  difcharged,  the  Acceilbry  by  Confequence  is 
alfo  acquitted. 

ACQUITTANCE,  fignifieth  a  Releafe  or 
Difcharge  in  XVriting  of  a  Sum  of  Money,  or  other 
Duty,  which  ought  to  be  paid  or  done. 

ACRASY,  [/Axpaffr d,  of  et  Neg.  and  KfAtnf, 
Difpofition ,  Gr/]  is  the  Excefs  or  Predominancy  of 
one  Quality  above  another,  in  the  Conftitution  of  a 
human  Body. 

ACRE  of  Land;  its  Quantity  is  four  fqliare 
Roods,  or  1 60  fquare  Poles,  or  4840  fquane  Yards, 
or  43560  fquare  Feet.  By  a  Statute  of  3 1  of  Eliz. 
’tis  ordained,  that  if  any  Man  eredt  a  new  Cottage, 
he  fhall  add  four  Acres  of  Land  to  it. 

ACRIMONIOUS  Bodies ,  are  thofe,  in  the 
general,  whofe  Particles  do  eat,  fret,  deftroy  and 
difiolvewhat  comes  in  their  Way,  or  which  have  a 
great  Acrimony. 

ACRIMONY,  \fAx.ypmitL,  Gr.  J  Sharpnefs, 
Tartnefs. 

ACRISY,  [’Ajtp/57<t,  of  «  Neg.  and  Gr.] 
is  fuch  a  State  or  Condition  of  aDileafe,that  no  right 
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Judgment  can  be  made  of  the  Patient  whether  he 
will  recover  or  hot. 

ACROMION,  [*Axf^or,  of  ak^ov,  the  extreme 
Part,  and  *>//©-,  Gr.  a  Shade.]  is  the  upper  Pro* 
tefs  of  the  Shoulder  Blade,  or  the  Top  of  the  Shoul¬ 
der,  where  the  Neck  Bones  are  joined  with  the 
Shoulder  Blades. 

v  ACROMPHALUM,[  \r.$<>i/.tpAh6v,of  o.k^o'v  and 
o^ak©-,  Gr.1  is  the  Middle  of  the  Navel. 

ACRONICAL,  fee  Achronical. 

ACRONY CHAL,  is  the  fame  with  AchronkaL 
which  fee. 

ACROS,  f,A»f©'-,  Gr.  ]  With  fome  Writers  is 
the  Height  of  a  Difeafe  ;  and  with  fome  Anato¬ 
mies,  the  Tops  or  Prominences  of  Bones,  &c. 

ACROSPIRE,  the  fame  with  Plume,  which 
fee. 

ACROSTICKS,  area  certain  Number  ofVer- 
fes,  whole  initial  Letters  make  up  fome  Perfon’s 
Name,  Title,  or  fome  particular  Motto. 

ACROTERIA,  f  in  Architecture,]  little  Pe- 

ACROTERES,  (.  deftals,  commonly  without 
Bafes,  placed  at  the  Middle  and  both  Extremes  of 
Frontifpleces  or  Pediments,  which  ferve  to  fupport 
Statues :  Alfo  thofe  fharp  Pinnacles,  of  fpiry  Battle¬ 
ments,  Handing  in  Ranges  about  flat  Buildings  with 
Rails  and  Ballulters :  Alfo  the  Figures,  whether  of 
Stone  or  Metal,  that  are  placed  as  Ornaments  or 
Crownings  on  the  Tops  of  T emples,  and  other  E* 
difices. 

ACROTERIASMU8,  {jAKpojfipm,  Gr.]  the 
Amputation  or  cutting  off  any  of  the  extreme 
Parts. 

ACTINOBOLISM,  [’Ajcme/So \idjxlc,  Gri  "] 
is  the  fame  with  the  Diffufion  or  Diradiation  of 
Light  or  Sound,  by  which  it  is  carried  or  flows  eve¬ 
ry  Way  from  its  Centre. 

ACTION  of  a  Writ ,  is  a  Phrafe  of  Speech* 
When  one  pleads  fome  Matter,  by  which  he  {hews* 
that  the  Plaintiff  had  no  Caufe  to  have  the  Writ 
which  he  brought ;  and  yet  it  may  be  that  he 
may  have  another  Writ  or  Action  for  the  fame 
Matter. 

ACTION  upon  the  Cafe ,  is  a  Writ  brought  a- 
gainft  one  for  an  Offence  done  without  Force,  as 
for  not  performing  Ptomife  made  by  the  Defendant 
to  the  Plaintiff,  or  for  fpeaking  of  Words  where¬ 
by  the  Plaintiff  is  defamed,  or  for  other  Mifde- 
meanor  or  Deceit,  OY. 

ACTION  mix’d,  is  when  it  is  Part  Peat,  and 
Part  Perjonal  y  and  alfo  is  a  Suit  given  by  the  Law 
to  recover  the  Thing  demanded,  and  Damages  for 
the  Wrong  done. 

ACTION  upon  the  Statute,  is  a  Writ  founded 
upon  any  Statute,  whereby  any  Adtioh  is  given  to 
one  in  any  Cafe  whereby  no  Adtion  Was  before. 

ACTIONS  Perjonal,  are  AdtionS  whereby  a 
Man  claims  Debt,  or  other  Goods  or  Chattels,  or 
Damage  for  them, or  for  Wrong  done  to  hisPerftxm 

ACTION  Popular,  is  an  Adtion  upon  the  Breach 
of  fome  Penal  Statute,  which  any  Man  that  wilt 
may  fue  for  himfelf  and  the  King,  by  Information, 
or  otherwife. 

ACT  IONS  Real ,  are  AdtionS  whereby  the  Plain* 
tiff  claims  Title  to  Lands,  Tenements,  Rents,  or 
Commons,  in  Fee,  or  for  Term  of  Life. 

ACTION  Civil,  is  that  which  tends  only  to  the 
Recovery  of  What  is  due  to  any  one  by  Contract, 
O' c.  as  if  a  Man  feek  by  Adtion  to  recover  a  Sum 
of  Money  formerly  lent. 

ACTION  Penal,  is  that  which  aims  at  fome 
Penalty  or  Punifhment  to  the  Party  fued,  whether 

corporal 


A  C  U 


ADD 


corporal  or  pecuniary  ;  as  in  the  Action  Legis  Ac - 
quilt  a  in  the  Civil  Law,  and  in  the  Common  Law 
in  cafe  of  Appeals  for  Murder. 

ACTION  Prejudicial  or  Preparatory  *  is  that 
which  grows  from  fome  Doubt  in  the  Principal ; 
as  fuppofe  a  Man  fue  a  younger  Brother  for  Land 
defeended  from  his  Father,  and  ’tis  objected  that 
he  is  a  Baftard,  the  Baftard  muft  be  firft:  tried ; 
that  is  call’d  Attio  prajudicalis *  becaufe  it  muft  be 
firft  judg'd  or  determin'd. 

ACTION  Auncejlrel ,  is  in  Oppofition  to  Per- 
fonal,  being  that  which  a  Man  hath  by  fome  Right 
defeending  from  his  Anceftors;  This  is  either  Droi- 
turel  or  Pcffejfory.  See  Co.  2.  Injljt.f  291. 

ACTIVE  Principles ,  according  to  the  Chy- 
mifts,  are  the  Spirit,  Qil,  and  Salt,  becaufe  their 
Parts  being  briskly  in  Motion*  do  caufe  Aftion  oh 
other  Bodies. 

ACTOR,  the  Doer  of  any  thing  ;  alfo  one  who 
ads  a  Part  in  a  Drama  or  Play.  It  is  fometimes 
ufed  for  a  Prodor  or  Advocate  irt  Civil  Courts  or 
Cau  fes.  A  cl  or  dominicus  was  alfo  the  Term  for¬ 
merly  ufed  for  the  Lord’s  Bailey  or  Attorney.  Ac¬ 
tor  Ecclefta  was  fottietimes  the  foreign  Term  for 
the  Advocate  or  Pleading  Patron  of  a  Church. 
Aftor  Vi  lice  was  the  Steward  or  Head  Bailiff  of  a 
T own  or  Village. 

ACTUARY,  the  Clerk  that  regifters  the  Ads 
and  Conftitutions  of  a  Convocation. 

ACUTE  Angles :  See  Angles. 

ACUfE  Angled  Triangle  :  See  Triangle. 

ACUTE  DISEASE,  is  that  which  is  over  in  a 
little  Time,  but  not  without  eminent  Danger  to 
the  Patient. 


ACUTE  ACCENT,  in  Grammar ,  fhews 
when  the  V  oice  is  to  be  raifed,  and  is  expreffed 
thus  (  ' ). 

ACUTE  Angular  Seftion  of  a  Cone ,  was  the 
Term  that  the  ancient  Geometers  ufed  for  the  El- 
lipfis ;  but  Apollonius  Pergaus  firft  demonftrated, 
that  the  Sedion  of  any  Cone  through  both  its  Sides, 
will  produce  the  fame  Figure  j  whereas  they  con- 
lider’d  it  only  in  that  Cone  whofe  Sedion  by  the 
Axis  is  a  Triangle  acute  angled  at  the  Vertex. 

ADARIDGE,  with  fome  Chymifts,  dignifies 
Sal  Armoniack. 

ADDICTIO  in  Diem ,  in  the  Civil  Law ,  is  ah 
Agreement  between  Buyer  and  Seller,  that  the 
Seller  may  contrad  with  any  other  Perfon  who  will 
offer  a  better  Price  before  a  certain  Day. 

ADDITAMENTS,  Additamenta?L .]  Things 
added  a- new  to  the  ordinary  Ingredients  of  any 
Compofition ;  or  to  a  Menftruum,  to  enable  it  the- 
better  to  open  and  dilTolve  any  Body. 

ADDITION,  in  general,  is  the  putting  of  two 
Things  or  Quantities  together  ;  and  that  Quantity 
which  arifes  or  refults  from  thence,  is  called  the  Sum  ' 
or  Aggregate  of  thofe  Quantities. 

ADDITION  in  Algebra  may  eafily  be  perform¬ 
ed,  by  obferving  the  following  Rules. 

Rule  1.  When  the  Quantities  given  to  be  added 
into  one  Sum  are  all  pofitive,  or  all  negative,  and  if 
thofe  feveral  Quantities  be  reprefented  by  the  lame 
Letter  or  Letters. 

Add  the  Co-efficients  (or  Figures  on  the  Left 
Hand  of  the  Letters)  and  annex  the  common  Sign, 
and  the  common '  Letters. 


Thus,  If  x  a  be  fuppofed 
Then  8  times  a  will  be  equal  96 
And  7  times  a  will  be  =  84 

And  1  o  times  a  will  be  =  120 

And  1 2  times  a  will  be  ±z  144. 


i  2  Crowns* 
Then 

Add- 


a 
8  a 
7  a 
*4-  10  a 
12  a 


12 

96 

84 

1 20 
144 


Then  to  find  the  Sum  of  the  feveral  given  Pro¬ 
ducts  of  <z,  firft  add  the  feveral  Co-efficients  of  a , 
which  are  12,  10,  7,  8,  1,  their  Sum  is  3  8  ;  to 
which  prefix  the  common  Letter  at  and  the  com¬ 
mon  Sign  *+*,  fo  that  the  Sum  of  the  whole  is 
•4"  38  a-az  2186. 

Example  2.  /. 

- — -  5  a  b  ■=.  —200 
—  12  a  b  =  — -  480 
-  2  a  b  ss  — -  80 


■  —20  ab  — 800 

In  the  fecond  Example,  where  —  a  b  is  fuppofed 
equal  —  to  40  /.  the  Sum  of  the  feveral  Co-effici¬ 
ents  of  —  ab  are  20,  to  which  joyning  the  common 
Letters  a  by  and  the  common  Sign,  — — *  the  Sum 
is 20  a  b  ss  —  800.  After  the  fame  Manner  the 
third  and  fourth  Examples  are  added. 


Example  3. 

4*  12  2  y  z 
4-  19  x;  z 
4-  13  x  y  z 

"f-15  x  y  z 
4-  17  x  y  z 

4**  76  x  y  z 


Example  4. 

—  c  d  x 

—  5  c  d  x 

—  1 2.  c  d  x 
19  c  d  x 

—  1  s  c  d  x 

«— •  52  c  d  x 


Sum  4-  38  a  =2186 

The  Reafon  of  this  Rule  is  evident,  for  in  Ex¬ 
ample  1 ,  where  a  is  fuppofed  to  be  equal  to  1 2 
Crowns,  if  it  be  added  to  8  times  which  is  8  a 
=  96  Crowns,  the  Co-efficient  1,  which  reprefents 
a  taken  once*  and  the  Co-efficient  8,  which  repre¬ 
fents  a  taken  8  times,  the  Sum  of  thefe  Co- effici¬ 
ents,  viz.  8  4- 1  t=  9  joined  to  a>  reprefents  a  ta¬ 
ken  9  times,  which  is  =  108,  equal  to  96  4-  1 2  =£ 
8  a -ha  the  Quantities  given  to  be  added.  After 
this  Method  any  Number  of  Co-efficients  (when  the 
Quantities  are  all  reprefented  by  the  fame  Letters, 
and  have  the  fame  Signs)  being  fummed  up,  and  the 
common  Letter  or  Letters  joined  with  that  Sum, 
and  the  common  Sign  annexed,  will  be  the  Sum  re¬ 
quired  ;  as  in  Example  2.  and  4.  where  the  Signs 
are  all  negative,  the  Sum  of  the  Co-efficients  will  be 
the  Number  of  times  the  Quantity  is  taken,  only 
the  Sum  muft  be  negative,  becaufe  all  its  Parts  are 
negative  j  but  in  thofe  Examples  where  all  the 
Signs  are  pofitive,  the  Sum  will  be  pofitive. 

Rule  2.  When  the  Quantities  given  to  be  added 
are  all  reprefented  by  the  fame  Letters,  but  have  un¬ 
like  Signs. 

Sum  up  all  the  pofitive  Quantities  (as  in  Rule  1.) 
aifo  find  the  Sum  of  all  the  negative  Quantities  (by 
Rule  1.)  then  if  the  Co-efficient  of  the  negative 
Quantity  be  lefs  than  the  Co-efficient  of  the  pofitive, 
fubtraft  the  Co-efficient  of  the  negative  Quantity 

from 
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from  the  Co-efficient  of  the  Pofitive,  and  to  the 
Remainder  join  the  common  Letter  or  Letters  with 
the  Sign  -4~  will  be  the  Sum  required  ;  but  if  the 
Co-efficient  of  the  pofitive  Sum  be  lels  than  the  Co¬ 
efficient  of  the  negative,  fub trail  the  pofitive  from 
the  negative,  and  to  the  Remainder  prefix  the  com¬ 
mon  Letter  or  Letters  with  the  Sign  *—  which 
will  be  the  Sum  required  ;  and  if  the  Co-efficients  of 
the  pofitive  and  negative  Quantities  given  to  be  ad¬ 
ded  be  equal,  their  Sum  will  be  nothing*  Thus : 

Example  i .  /. 

Add 


Add 


their  Sum  is  o 

Example  i. 

—  15  ab  — -  30 
-f-  10  ab  =  20 


Sum  — —  5  a  bzz —  10 


In  Example  1.  a  b  is  equal  to  Affirmative 
48  l.  and  -i— —  a  b  equal  to  Negative  48  /.  there¬ 
fore  Negatives  deftroys  the  Affirmatives  being  ad¬ 
ded  to  them.  Alfo  in  Example  2. -  1  5  a  b  be¬ 
ing  added  to  -H  to  a  b  : -  10  a  b  dellroys  -fi¬ 
ll  o  a  b,  and - 5  ab  remains  for  the  Sum;  Al¬ 

fo  in  the  following  Examples ,  the  Negatives  de- 
ftroy  an  equal  Number  of  the  Pcifitives,  and  the 
Difference  between  the  Pofitives  and  Negatives  is 
the  Sum  required  with  the  Sign  of  thegreateft  Quan¬ 
tity. 

Example  3. 

-f-  17  x  y  z  =:  Hh  1700 


Add 


8  x  y 


800 


Sum  -1-  9  x  y  z  ==  -f-  900 


Add 


Example  4. 

'  -fi-  24  c  d  y  tz,  -fi-  2406 
' —  i2  c  d  y  =  —  1200 


Sum  +  12  f  ij  2:  +  1 200 
Example  5. 

-fi-  6  x  y  =  -fi-  60 

—  7  *  y  =  70 

“4—1 o  x  y  s=.  -fi-100 

—  3  A  v  —  3° 


Sum  of  the^of.  -fi-16  x  y  =  -4-i6o 
Sum  of  the  Neg.  —  10  .v  y  =  —  1 00 
Sum  required.  -fi-  6  x  y  60 


Example  6* 

24  a  b  ±z  —  48 

1 2  a  b  c  =  -fi-  24 
20  a  b  c  zz  ■+•  40 

60  a  b  c  =  —  120 
3c  a  b  c  =22  —  60 


Sum  Neg.  —  1 14  a  b  c  =  -•*-  228 
Sum  Pofit.  H-  132  a  b  c  =  -fi“  64 


Sum  required.  -  82  a  b  c 


zr  ---  1 64 


That  to  add  a  Negative  to  an  Affirmative,  is  the 
f-me  as  to  fubrraT  a  Pofitive  from  a  Pofitive,  ap¬ 
pears  from  the  Lefinition  of  pofitive  and  negative 
Quantities,  and  in  the  Affairs  of  Life  may  be  prov’d 
thus :  Suppofe  a  Man  Worth  1000  li  real  or  pofi- 
Yol.  1 9 


tive  Eftate,  but  by  being  Surety  fof  his  Friend,  a 
Debt  of  200  /.  Is  charged  to  his  Aceompt,  that 
200  /.  is  negative  Eftate,  and  being  added  to  his  po¬ 
fitive  Eftate,  deftroys  200/.  of  it,  which  is  the 
fame  as  if  he  had  iubtradled  200  /.  of  pofitive  E- 
ftate  ;  therefore  to  add  a  Negative  to  an  Affirma¬ 
tive,  is  the  fame  as  to  fubtrabl  an  Affirmative  from 
an  Affirmative ;  confequently  when  a  Negative  is 
given  to  be  added  to  an  Affirmative,  the  Co-effici¬ 
ent  of  the  Negative  mult  be  lubtradted  from  the 
Cb-efficient  of  the  Affirmative,  and  the  Remainder 
is  the  Sum,  and  is  a  pofitive  Quantity,  as  in  Ex¬ 
ample  3.  and  4; 

But  when  the  negative  Co-efficient  Is  greater 
than  the  pofitive,  to  which  it  is  given  to  be  added $ 
in  that  Cafe  the  Co-efficient  of  the  affirmative  Quan¬ 
tity  is  to  be  JubtraCled  from  the  Co-efficient  of  the 
negative  Quantity,  and  the- Remainder  is  thfe  Sum, 
but  negative,  becaule  the  Negative  exceeding  the 
Polive,  after  having  deftroyed  all  the  Pofitives^ 
there  remains  a  Number  of  Negatives  equal  to  thqfe 
that  the  Negatives  exceeded  the  Pofitives. 

Again,  that  to  add  a  Pofitive  to  a  Negative  is 
the  fame  as  to  fubtradla  Negative  from  a  Negative, 
appears  alfo  from  the  Definition  of  pofitive  and 
negative  Quantities,  and  in  the  Affairs  of  Life  is 
thus:  Suppofe  a  Man  to  owe  a  1000/.  hnpre  th.ui 
his  affirmative  Eftate  is  worth,  if  his  Friend  pay 
500  /.  of  the  Debt,  it  is  adding  a  pofitive  to  lnS 
negative  Eftate,  which  deftroys  500  l.  of  the  Nega¬ 
tive  ;  therefore  when  a  pofitive  Quantity  is  given 
to  be  added  to  a  negative,  fubtradl  the  Co-efficient 
of  the  pofitive  from  that  of  the  negative,  and  the 
Remainder  will  fie  the  Sum  and  a  negative  Quan¬ 
tity  ;  but  if  the  pofitive  have  the  greatell  Cp  effici¬ 
ent,  fubtfa£l  the  negative  Co-efficient,  and  the  Re¬ 
mainder  will  be  the  Sum  and  will  be  affirmative. 

Rule  3.  When  the  Quantities  given  to  be  added 
are  unlike,  (that  is  when  they  are  reprefented  by  dif¬ 
ferent  Letters)  whether  they  have  the  lame  or  diffe¬ 
rent  Signs ;  fet  them  down  one  alter  another  with 
their  refpeitive  Signs,  thus  ; 

Example  1. 

Q-fi-  7  xy=-4-45  Horfes.’ 

A  ,,  V-  5  x  bzz: — ;  20  Men; 

Add  ^  ^  f  — 4-12  Oxen. 

C  —  14  a  be=z-  -  30  Crowns.=£Ho.M;Ox.CL 

Sum7X7---5*/H-7<fr-~i4  ab— 45 — 20-T1 


•  -f-5  xta  = 


Example  2. 
10  /. 


Add 


,  -4-4  ab  =  1 9  st 

1—  cd  z=z—  i  o  d, 

---  w  =—  */. 


/. 


e  d.  / 


Sum  -4-5  xz  -\-\ab-cd-~a)t=.  1  o-f-19-10-2 

Corollary.  The  Addition  of  unlike  Quantities 
produceth  compound  Quantities,  which  may  be  ad-1' 
ded  as  in  the  following  Rule. 

Becaufe  different  Letters  reprefent  different  Kinds 
of  Quantities,  they  cannot  be  added  together  any 
other  Way  than  by  placing  them  one  after  another , 
for  if  6  a  be  added  to  5  b ,  and  a  reprefent  600  Men, 
and  5  £  reprefent  500  Horfes ;  and  if  ihfe  Sum  of 
both  were  required,  it  is  evident  that  their  Sum' 
will  be  612-4-5  b,  that  is  600  Men,  and  500  Hbrfes  ■, 
therefore  the  Addition  of  all  unlike  Quantities  may 
be  performed  by  placing  them  one  after  another 
with  their  giv£n  Signs, 

1  D 


ADD 


A  D  E 


Rule  4»  When  the  Quantities  given  to  be  ad¬ 
ded  are  compound  Qiiantities,  that  is,  when  they 

are  joined  with  or  — . 

Add  thofe  Quantities  that  are  reprefented  by  the 
fame  Letters,  and  have  the  fame  Signs,  by  Rule  i. 
alfo  thofe  Qiiantities  that  are  like  and  have  unlike 
Signs,  add  by  Rule  2.  and  unlike  Quantities  you  are 
to  add  by  Rule  3.  and  thofe  Sums  joined  together 
with  their  refpedtive  Signs  is  the  Sum  required. 


Example  r. 

c-f-  5  a  b  1 7  x  y  -4"  10  c  d 
c  "4“  6  a  b  —  1 9  xy  *4-  5  c  d 


Sum  11  a  b  —  36  x  y  1 5  c  d 

Example  2. 

C  a  a  —  5  a  -4-  24 
Add  s  aa  ■4“  a  —  1 7 
y^-zaa-\-za  —Hi  2 


Sum  o  —2 a  -4“  19 

Example  3. 

^  x  -4~  b 

Add  jy  -H  * 

V. b  — r  z  ~fy 


Sum  zx  2  y-\-  2b  +  c 


•z 


Example  4. 

3  xxx  —  3  yy  4^  1  ° 

4  xxx  4“  2yy-j-  12  a 
1  o  xxx  4- 1  ozz  4-10  b 
1 2  xxx  -j- 1  o  yy  —  10  c 


Sum  7  xxx-\-g  yy-\-i  °  zs4-I04_1 24-|-|°^-~tor 
which  is  the  Sum  by  the  preceeding  Rules. 

In  Addition  of  compound  Quantities,  thofe  of 
the  lame  Kind,  that  is,  that  are  reprefented  by  the 
fame  Letters,  are  to  be  added  as  fimple  Qiiantities, 
if  they  have  like  Signs  by  {Cafe  1.)  if  unlike  Signs 
by  {Rule  2.)  and  thofe  Quantities  that  are  unlike, 
or  reprefented  by  different  Letters,  are  added  by 
{Rule  3.)  Then  all  thefe  fet  down  one  after  ano¬ 
ther  with  their  refpeclive  Signs,  is  the  Sum  of  the 
given  Qiiantities,  and  the  Reafons  for  the  preceed¬ 
ing  Rule  make  this  Rule  very  evident. 

ADDITION,  is  the  Term  in  our  common 
Law  for  the  Title  which  is  given  to  any  Perfon 
befides  his  Chriftian  and  Surname,  in  order  to  di- 
Itinguiih  him  by  his  Degree,  Eftate,  Myftery,  Trade, 
Place  of  Abode,  &c. 

And  ’tis  particularly  proved  by  the  Stat.  1  H.  5. 
c.  5 .  that  in  Suit  of  Adion  where  Procefs  of  Ut- 
lars  lies,  fuch  Additions  {hall  be  given  to  the  Name 
of  the  Defendant ;  and  that  Writs  not  having  fuch 
Additions  (hall abate,  if  the  Defendant  take  Excep¬ 


tions  thereunto. 

addition  of  Integers ,  in  common  Arith- 
metick,  is  performed  by  this  fingle  Rule : 

Set  the  Numbers  orderly  one  under  another,  i.  e. 
Units  under  Units,  Tens  under  Tens,  Hundreds 
under  Hundreds,  &c. 

Then  colled  each  Column  fingly  into  one  Sum, 
beginning  at  the  Right  Hand,  at  the  Place  of  Units k, 
and  if  the  Units  in  that  Row  are  lefs  than  10,  fet 
them  down  under  the  Line,  but  if  they  are  more 
than  10,  fet  down  only  the  Overplus,  and  carry 
the  Tens  to  the  next  Row,  in  which  fet  down 
(under  the  Line)  the  odd  Tens,  and  carry  the 


Hundreds  to  the  third  Column,  &c.  as  you  will  fee 
in  the  following  Examples. 


1 6 

34 

75  6 

5789 

93256 

72 

68 

382 

3  45  2 

1  3700 

— 

■ - - 

568 

7898 

78250 

88 

1 02 

1706 

3257 

20396 

97662 

15628 

298496 

Rut  if  the  Numbers  be  of  different,  or  of  feveral 
Denominations,  then  they  mull  be  added  by  fum- 
ming  up  each  Denomination  by  it  felf,  and  feeing 
how  many  of  them  will  make  one  of  the  next  De¬ 
nomination  ;  and  bearing  fo  many  Units  forwards 
as  thofe  will  come  to. 

Thus,  fuppofe  the  following  Pounds,  Shillings, 
and  Pence,  were  to  be  colleded  into  one  Sum. 

Beginning  with  the  Pence,  I  /.  s.  d . 
fay  9  and  2  are  n,and  8  makes  135  :  17  :  08 

19,  which  becaufe  it  is  7  above  95  :  11  :  02 

12,  or  a  Shilling,  I  fet  down  3  :  0,5  :  09 

the  odd  Seven  Pence,  and  carry  - — — 

one  Shilling  to  the  next  Rank.  234  :  14  :  07 
Say  1  that  I  carry  and  5  is  6,  and 
1  is  7,  and  7  is  14 ;  I  fet  down  4,  and  I  find  I  have 
in  all  3  Tens,  therefore  I  fet  down  one  Ten  on  the 
Left  Hand  of  the  4,  and  carry  one  Pound  to  the 
Column  of  Pounds;  where  I  proceed,  juft  as  in 
Addition  of  Integers ,  and  fifld  the  whole  Sum  .to  be 
234  /.  14  s.  07  d. 

ADDITION  of  Logarithms :  See  Logarithms , 
N°  3. 

ADDITION^  Vulgar  Fractions:  See  Vulgar 
Fractions. 

ADDITION  of  Decimal  Fractions :  See  Deci¬ 
mal  Fractions . 

ADDUCENT  MUSCLES,  are  thofe  that 
bring  forward,  clofe,  or  draw  together  the  Parts  of 
the  Body  whereunto  they  are  annexed. 

ADDUCTORES,  the  fame  with  Adducent 

Mufcles. 

ADDUCTOR  OCULI,  is  a  Mufcle  of  the 
Eye,  fo  call’d,  becaufe  it  inclines  its  Pupil  towards 
the  Nofe  ;  and  alfo  Bibitorius ,  it  directing  the  Eye 
towards  the  Cup  in  drinking. 

ADDUCTOR  Pollicis ,  is  a  Mufcle  of  the 
Thumb,  which  arifes  tendinous  in  common  with 
the  AbduCtor  Indicis ,  and  becoming  flefhly,  afeends 
obliquely  to  its  broad  T ermination  at  the  fuperior 
Part  of  the  firft  Bone  of  the  Thumb.  This  brings 
the  Thumb  nearer  the  Fore- finger. 

ADDUCTOR  Pollicis  Pedis ,  is  a  Mufcle  of 
the  Great  Toe,  which  arifeth  partly  tendinous  and 
partly  flefhy  from  the  inferior  Parts  of  the  Os  cunei- 
Jorme  tertium,  and  dilating  its  felf  to  a  flefhy  Belly, 
marcheth  obliquely  in  the  Bottom  of  the  Foot,  and 
becomes  lefs  and  tendinous  at  its  Infertion  to  the 
internal  Part  of  the  Of  a  Sejfamoidea  of  the  Great 
Toe,  laterally  oppolite  to  the  Termination  of  the 
AbduCtor  Pollicis  Pedis.  This  brings  the  Great 
T oe  nearer  the  reft. 

ADEN,  jJ'AAy,  Gr.  ]  is  the  Term  for  a  Glan¬ 
dule  in  an  animal  Body,  which  is  either  congloba¬ 
ted,  as  the  Glands  of  the  Mefentery ,  &c.  With 
fome  ’tis  alfoufed  for  a  Tumour  in  the  Groin,  the 
fame  with  ‘Bubo . 

ADENOGRAPHY,  [of’'A=fwand y^co,  Gr. 
1  write,  ]  a  Treatifeor  Defcription  of  the  Glands. 

ADENOSUS  Abfceffus ,  [  Surgery ]  a  hard  unripe 
Tumour  or  Swelling,  which  proceeds  from  obftruc*1 
ted  Vifcidities ;  it  has  the  Appearance  of  a  natural 
Gland,  although  in  Parts  free  from  them. 

ADEPS, 
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ADEPS,  or  Pinguedo ,  Fat,  is  a  fimilar  Part  of 
ihe  Body  :  But  Adeps  and  Pi  ague  do  differ  in  this, 
chat  Adeps  is  a  thicker,  harder,  and  more  earthy 
Subftance  than  Pinguedo ;  the  Fat  which  is  parti*- 
gzularly  meant  by  Adeps ,  flows  from  the  Blood 
■jhro’  peculiar  Vellels  into  Bags  or  Bladders  appro¬ 
priate  thereunto,  as  is  plain  from  the  Obfervation 
of  Malpighi  us. 

ADEPTISTS,  or  Adepts ,  [of  Adipifcor ,  L.  to 
get  or  obtain ,]  are  fuch  Alchymifts  as  pretend  to 
have  gained  the  Secret  of  the  Tran) mutation  of  Me¬ 
tals,  or  to  make  the  Pbilofophcr’s  Stone  :  Of  thefe 
mylfical  invifible  Gentlemen,  they  fay,  there  are 
1 2  always  in  being,  which  are  kept  lupplied  by  new 
ones  when  any  one  of  the  Fraternity  pleafeth  to 
die,  or  to  tranflate  himfelf  to  fome  Place  where  he 
can  make  ufe  of  his  Gold  ;  for  in  this  wicked  World 
it  will  not  procure  them  Shirts. 

ADEQUATE,  [ Adaquatus ,  L.~\  a  thing  is  faid 
to  be  adequate  to,  or  adequately  to  agree  with  ano¬ 
ther,  when  ’tis  every  Way  equal  to  it  in  Extent, 
Capacity,  Power,  &c.  and  all  other  Properties ;  and 
neither  exceeds  it,  nor  falls  fhort  of  it  in  any  Re- 
fpedl.  And  thus  when  the  Notions  or  Ideas  that 
we  have  of  any  thing,  take  in  all  the  Properties  of 
that  Thing,  and  that  we  omit  conceiving  nothing 
which  belongs  to  it,  we  then  fay  we  have  adequate 
Ideas  of  fuch  things. 

ADEQUATE  IDEAS,  are  thofe  Ideas  which 
perfectly  reprelent  the  Architypes  or  Images  which 
the  Mind  fuppofes  them  to  be  taken  from  ;  which 
it  intends  them  to  Hand  for,  and  to  which  it  refers 
them. 

ADHESION,  [  Adhafio ,  L.  ]  a  cleaving  or 
flicking  to. 

ADHESION,  in  Natural  Philofophy,  fignifies 
the  State  of  two  Bodies  which  are  joined  or  fattened 
together,  either  by  the  mutual  Interpofition  of  their 
own  Parts,  or  the  Comprelhon  of  external  Bodies. 

ADJACENT,  or  Contiguous  Angles ,  fee  An¬ 
gles. 

ADIAPPIORUS,  or  Neutral,  i.  e.  indifferent, 
[of  a  Priv.  and  J)dpo$®-,  Gr.  ]  So  Mr.  Boyle  calls 
a  kind  of  Spirit,  which  he  diftilled  from  Tartar  and 
fome  other  vegetable  Bodies,  which  was  neither 
acid ,  vinous ,  nor  urinous.  ’Tis  made  thus :  Firft, 
Shavings  of  Box,  Guajacum,  or  any  other  ponde¬ 
rous  Wood,  are  diftilled  per  fe  in  a  Retort ;  and  then 
the  fourilh  Liquor  is  rectified  to  free  it  from  the 
Phlegm :  After  this  a  Quantity  of  Powder  of  Co¬ 
ral,  tftc.  was  thrown  into  the  four  Spirit,  which  it 
readily  diflolved,  and  the  acid  Parts  of  the  Men- 
ftruum  did  fo  afiociate  themfelves  with  the  Coral, 
as  to  leave  a  Part  of  Liquor  that  was  by  no  Means 
of  an  acid  Nature,  but  which  when  gently  drawn 
off  the  Coral,  was  of  a  ftrong  Smell,  yet  without 
any  Acidity,  and  in  many  Refpebts  of  a  different 
Nature  from  almoft  any  other  common  Spirit. 

ADJECTIVES,  in  Grammar,  are  fuch  Words 
as  defcribe  the  Manner  only  of  the  Being  of  a  thing, 
and  have  no  natural  Subfiftence  of  their  own,  but 
do  fubfift  by  Noun  Subftantives,  to  which  they 
are  joined. 

AD  INQUIRENDUM,  a  Writ  in  Law  com¬ 
manding  an  Enquiry  to  be  made  (for  the  better  Ex¬ 
ecution  of  Juftice)  about  the  Merits  of  a  Caufe  de¬ 
pending  in  the  King’s  Court. 

ADJOYN1NG  Angles,  in  Geometry :  See  An¬ 
gles,  or  Contiguous. 

ADJOURNMENT,  is  the  putting  off  of  any 
Court  or  Meeting,  and  appointing  it  to  be  kept  at 
another  Place  or  Time. 


ADIPOSA  MEMBRANA,  is  the  Bafis  of  the 
Cellules  adipofec ,  it  is  double,  and  may  be  divided 
into  two  Parts  ;  the  one  is  external,  throughout 
which  there  are  a  Number  of  little  Cells' full  of  Fat ; 
the  other  is  internal,  which  Anatomifts  have  mifta- 
ken  for  the  Membtana  carnofa,  becaufe  it  has  a 
greater  Number  of  Blood  Vellels. 

ADIPOSA  VENA,  or  Renalis,  a  Vein  ariling 
from  the  defeending  Trunk  of  the  Cava,  which 
fpreads  its  felf  on  the  Coat  and  Fat  that  covers  the 
Kidneys. 

ADIPOSI  DUCTUS,  call’d  alfo  Sacculi,  Ve- 
f rules  adipofes ,  or  Lobuli ,  are  Vellels  which  convey 
the  Adeps  or  Fat  into  the  Interlaces  of  the  Mufcles, 
or  to  the  Parts  between  the  Flelh  and  the  Skin. 

ADIPSA,  [’Acf/Ja,  Gr.  j  Medicines  or  Juleps  to 
quench  Thirft. 

ADIT,  is  the  Shaft,  or  Entrance  into  any 
Mine. 

ADJUDGE,  when  a  determinate  Sentence  is 
pafs’d  in  the  Behalf  of  another,  the  Cafe  is  faid  to 
be  adjudged  for  him. 

ADJUNCT  :  Whatever  comes  to  any  Being 
from  without,  is  called  an  Adjunct  to  that  Being  ; 
as  being  not  naturally  and  ellentjally  belonging  to 
it,  but  ad  joined  or  fuperadded  to  it. 

AD  JURA  REGIS,  is  a  Writ  that  lies  for  the 
King’s  Clerk  againft  him  that  fought  to  eject  him, 
to  the  Prejudice  of  the  King’s  Title  in  Right  of  his 
Crown. 

ADJUTANT,  an  Officer  in  the  Army,  the 
fame  with  an  Aide-Major  ;  which  fee. 
ADJUTORIUM,  [with  Phyfitiansf  a  Means  of 
Cure  fubfervient  to  others  of  more  Importance.  L. 

ADJUTORIUM,  [^Anatomy, Bonefo  nam’d, 
becaufe  of  its  Ufefulnefs  in  lifting  up  the  Arm.  L. 

ADMEASUREMENT  of  Dower,  is  a  Writ 
that  lies  where  a  Woman  is  endowed  by  an  Infant, 
or  by  a  Guardian,  of  more  than  fhe  ought  to  have. 

ADMEASUREMENT  of  Pajlure,  is  a  Writ 
that  lies  againft  fuch,  as  having  Common  of  Pa- 
fture  appendant  to  their  Freeholds,  do  furcharge  it 
with  more  Cattle  than  they  ought  to  do. 

ADMINISTRATION,  [  in  Law  ]  is  the  dif- 
poling  of  a  Man’s  Goods  or  Eftate  that  died  intel- 
tate,  or  without  any  Will,  with  an  Intent  to  give 
an  Account  thereof. 

ADMINISTRATOR,  he  that  has  the  Goods 
of  a  Man  dying  inteftate,  committed  to  his  Charge 
by  the  Ordinary,  and  is  accountable  for  the  fame. 
If  thePerfon  be  a  Woman,  Ihe  is  called  an  Adrni - 
nijlratrix. 

ADMITTENDO  CLERICO,  is  a  Writ 
granted  to  him  that  hath  recovered  his  Right  of  Pre- 
fentation  againft  the  Bifhop  in  the  Common  Bench. 

ADMITTENDO  in  Socium ,  is  a  Writ  for  the 
Affociation  of  certain  Perfons  to  Juftices  of  Affize 
before  appointed. 

ADNASCENTIA")  [ Botany  j  thofe  Excref- 

ADNATA  j  cencies  which  grow  under 
the  Earth,  as  in  the  Lilly ,  Narcijfus,  Hyacinth,  Sec. 

ADNASCENTIAjL  [  Anatomy  J  Branches 

ADNATA,  J  which  fprout  out  of  the 

main  Stock,  as  the  Veins  and  Arteries. 

ADNATA  TUNICA,  is  the  common  Menu- 
brane  of  the  Eye,  called  Conjunctive,  it  fprings 
from  the  Skull,  grows  to  the  exterior  Part  of  the 
Tunica  cornea  ;  and  that  the  vifible  Species  may 
pafs  there,  leaves  a  round  Cavity  forward,  to 
which  is  annexed  another  Tunic,  without  any  par¬ 
ticular  Name,  made  up  of  the  Tendons  of  tnofe 
Mufcles  which  move  the  Eye  j  by  Rcafon  of  its 
Whitcnefs>  ’tis  called  Albuginea .  AD 
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AD  OCTO,  among  fome  of  the  ancient  Phi- 
lofophers,  is  a  Term  fignifying  the  higheft  or  iii- 
perlative  Degree,  becaufe  they  reckoned  no  Degree 
above  the  Eighth,  in-  their  Way  of  diftinguilhing  of 
Qualities. 

ADONICK,  a  Sort  of  fhort  Verfe,  confining 
of  a  Daftyle  and  a  Spondee  ;  as,  rara  juventus :  ’Tis 
ufually  placed  at  the  End  of  each  Stanza  ofSapphick 
“Verfes,  fo  called  from  Adonis,  in  whofe  Praife  they 
were  firft  made. 

ADORAT,  [with  Chymijis ,]  a  Weight  of  Four 
Pounds. 

AD  PONDUS  OMNIUM,  [  in  Pbyficians 
Prescriptions ,]  fignifies  that  the  Ingredient  or  Me¬ 
dicine  Iaft  prefcrib'd,  mutt  be  of  the  fame  Weight 
as  all  the  reft  prelcribed.  L . 

AD  QUOD  DAMNUM,  is  a  Writ,  which 
ought  to  be  fued  before  the  King  grant  certain  Li¬ 
berties,  as  a  Fair,  Market,  &c.  to  the  Prejudice  of 
others. 

There  is  alfo  another  Writ  of  Ad  quod  damnum , 
if  any  one  will  turn  a  common  Highway,  and  lay 
out  another  as  beneficial. 

A  DR  A  MIRE  ;  fee  Arraign . 

AD  TERMINUM  qui  prateriit ,  is  a  Writ  of 
Entry,  that  lies  where  a  Man  having  leafed  Lands 
or  T enements  for  Life  or  Y ears,  and  after  the  T erm 
expired,  is  held  from  them  by  the  Tenant,  or  other 
Stranger  that  occupieth  the  fame,  and  deforceth  the 
Leflbr:  In  fuch  Cafe  this  Writ  lieth  for  the  Leflor 
and  his  Heirs. 

ADVANCE  Foffe ,  Is  a  Ditch  of  Water  round 
the  Efplanade  or  Glacis  of  a  Place,  to  prevent  its 
being  furprifed  by  the  Befiegers :  But  of  late  this 
Work  hath  been  difufed,  becaufe  as  foon  as  the  E- 
nemy  could  drain  it,  it  was  a  Trench  ready  mad? 
for  the  Advantage  of  the  Befiegers. 

ADVANCE  GUARD*  is  the  find  Line  or  Di- 
vifion  of  an  Army,  ranged  or  marching  in  Battle- 
array  ;  or  that  Part  which  is  next  to  the  Enemy,  or 
which  marches  firft  towards  them.  The  whole  Bo¬ 
dy  of  an  Army  confifts  of  the  Advdnce  Guard ,  the 
Arriere  Guard ,  and  the  Main  Body. 

Sometimes  alfo  a  Party  of  15  or  26  Horfe,  com¬ 
manded  by  a  Lieutenant  beyond,  but  within  Sight 
of  the  Main  Guard ,  is  called  an  Advance  Guards 
and  is  defigned  for  the  greater  Security  of  the  Camp* 

ADVENT,  in  the  facred  Kalendar,  is  the  Time 
from  the  Sunday  that  falls  either  upon  St.  Andrew's 
Day,  or  next  to  it,  till  Chrijhnas  ;  which  Time 
was  wont  anciently  to  be  fpent  in  a  pious  Prepara¬ 
tion  for  the  Advent,  or  coming  on  of  the  Feaft  of 
our  Saviour’s  Nativity. 

ADVENTITIA  BONA,  were  anciently  fuch 
as  came  to  a  Man  unexpectedly,  IVindfalls ,  as  we 
call  them  now :  Hence  the  Word  Adventitious  comes 
tobeufed  by  Philofophick  Writers,  and  to  fignify 
fuch  Matter,  as  doth  not  properly  belong  to  any 
mix’d  Body,  but  comes  to  it  from  fome  other  Place. 
Thus,  ’tis  a  Queftion,  whether  in  the  Freezing  of 
Water,  there  do  not  enter  in  fome  Frigorifck  P ar¬ 
ticle  s,  which  are  adventitious  to  the  Water,  from 
the  Air,  or  Freezing  Mixture.  L. 

ADVENTITIOUS  Glandules ,  [Anatomy,  ] 
thofe  Kernels  that  are  fometimes  under  the  Arm¬ 
holes,  in  the  Neck,  &c. 

AD  VENTREM  INSPICIENDUM,  is  a 
W rit  mentioned  in  the  Statute  of  Efloignes :  See 
Ventre  infpiciendo. 

ADVERB,  [  in  Grammar,  ]  is  a  Part  of  Speech 
undeclined,  and  without  Conjugation  j  and  is  ufu¬ 
ally  joined  with  a  Verb  to  exprefs  the  Manner  of 
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Ablion.  They  are  diftinguifhed  into  Adverbs  of 

Time  Pl/ir?  fc.c 

ADULTERATION  of  any  Thing,  fuch  as 
Wine,  Medicinal  Drugs*  Chymical  Preparations, 
tzfc.  is  a  mixing  fome  bafer  Matter  with  it,  which 
hinders  it  from  being  truly  good  and  genuine  in  its 
Kind. 

ADUMBRATION,  [in  Heraldry ,  ]  is  when  any 
Figure  in  a  Coat  Armour  is  born  fo  fhadowed  or 
obfcured,  that  nothing  is  vifible  but  the  bare  Purfill, 
or  as  it  is  called  by  Painters,  the  Out -line ,  when  this 
happens,  it  is  faid  to  be  adumbrated . 

ADVOCATE,  f  Advocatus ,  L. ]  a  Perfon  well 
skilled  in  the  Civil  Law,  who  maintains  the  Right 
of  fuch  Perfons  as  need  his  Afiiftancei 

ADVOCATES,  in  the  Eccleiiaftical  Court, 
were  either  Advocate  of  the  Caufes  and  Intereft  of 
the  Church,  retain’d  as  a  Counfellor  and  Pleader, 
to  maintain  the  Properties  and  Rights :  Or,  Advo¬ 
cate  or  Patron  of  the  Prefentation  and  Advowfon. 
Both  thefe  Offices  did  formerly  belong  to  the  fame 
Founder  of  a  Church  or  Convent,  and  his  Heirs, 
who  were  bound  to  protect  and  defend  the  Church, 
as  well  as  to  nominate  or  prefent  to  it.  But  when 
the  Patrons  grew  negligent,  or  were  Men  of  no 
Intereft  or  Ability  in  the  Courts  of  Juftice,  then 
the  Religious  began  to  retain  a  Law  Advocate ,  to 
follicite  and  profecute  their  Controverfial  Caufes. 
See  Spehnan. 

ADVOCATIONE  Decmarum ,  is  a  Wiit 
that  lies  for  the  Claim  of  a  Fourth  Part,  or  upward, 
of  the  Tithes  belonging  to  any  Church. 

ADVOWEE,  or  AVOWEE,  in  Latin,  Ad¬ 
vocatus ,  was  formerly  us’d  for  him  that  had  Right 
Of  Prefentation  to  a  Benefice  j  and  the  Avowee  Pa* 
r amount  was  the  higheft  Patron,  or  the  King,  by 
the  Statute  of  Provifors,  25  E.  3. 

ADVOWSON,  in  our  Common  Law,  fignifies 
a  Right  to  prefent  a  Benefice,  and  is  as  much  as 
Jus  Patronatus  in  the  Canon  Law  ;  the  Reafon 
why  it  is  termed  Advowfon  (Advocatio)  is,  becaufe 
anciently  thofe  who  had  a  Right  to  prefent  to  a 
Church,  were  Maintainers  of  it,  or  great  Benefa- 
dlors  to  it :  Thefe  were  fometimes  called  Patroni , 
and  fometimes  Advocati.  Now,  in  the  general, 
an  Advowfon  is  where  a  Bifhop,  Dean  or  Chap¬ 
ter,  and  their  Succeflors,  or  any  Lay  Patron,  have 
a  Right  to  prefent  whom  they  pleafe,  to  any  fpiri- 
tual  Benefice,  when  it  becomes  void*  Advowfon 
is  of  two  forts  j  Firft,  Advowfon  in  Grofs ,  that  is, 
foie  or  principal,  not  belonging  to  any  Manor,  as 
a  Parcel  of  its  Right.  Secondly,  Advowfon  Ap¬ 
pendant ,  which  depends  upon  a  Manor  as  appurte¬ 
nant  to  it ;  and  this  may  be  fold  by  it  felf,  and  then 
it  is  in  Grofs :  And  while  it  is  dependant  to  the  Ma¬ 
nor,  it  is  by  Kitchen  called  an  Incident t 

ADVOWSON  of  a  Religious  Houfe ;  as  the 
Builders  and  Endowers  of  a  Church  were  the  Pa¬ 
trons  of  it  ;  fo  thofe  that  founded  any  Religous 
Houfe,  had  the  Avowfon  or  Patronage  of  it.  Some¬ 
times  the  Patron  had  the  foie  Nomination  of  the 
Prelate ,  Abbot ,  or  Prior ,  either  by  Inveftiture,  (or 
Delivery  of  a  Paftoral  Staff )  or  by  direct  Pre¬ 
fentation  to  the  Diocefam  And  if  a  free  Eledlion 
was  left  to  the  Diocefan,  yet  a  Conge  cLEflire ,  or 
Licence  of  Election,  was  firft  to  be  obtained  of  the 
Patron  ;  and  the  Perfon  eledted  was  confirmed  by 
him.  If  the  Founder’s  Family  was  extindt,  the 
Patronage  of  the  Convent  went  to  the  Lord  of  the 
Manor. 

ADUST,  \_Aduf  us ,  Z..]  burnt  or  parched  ;  the 
Blood  is  faid  to  be  adujf  when  by  Reafon  of  any 
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extraordinary  Heat,  the  thinner  Parts  are  fleam ’d 
forth,  and  the  thicker  remain  dreggy  and  black, 
as  if  they  were  burnt. 

ADZ,  is  an  Inftrument  whofe  Blade  is  made 
thin  and  fomewhat  bending,  and  hath  not  its  Edge 
parallel  to  its  Handle,  as  the  Axe  and  Hatchet  hath, 
but  placed  athwart  to  it.  It  is  ground  to  a  Balil  on 
the  Inlide  to  its  outer  Edge.  Its  general  Ufe  is  to 
take  off  thin  Chips  of  Timber  or  Boards,  and  luch 
Irregularities  as  the  Axe  can’t  come  at,  and  where 
a  Plane,  though  rank  fet,  will  not  make  Riddance 
enough.  ’Tis  much  ufed  in  taking  off  the  Irregu¬ 
larities  of  Floors  when  they  are  pinned  and  framed 
together ;  and  fometimes  on  Polls  framed  upright, 
and  ranged  in  with  other  Work  framed  to  them, 
where  the  Edge  of  the  Axe  can’t  come. 

/EDOICA  Ulcera,  [  Surgery,  ]  a  Swelling  be¬ 
tween  the  Nofe  and  great  Corner  of  the  Eye, which 
if  not  opened  timely,  the  Bone  underneath  will  pu- 
trify. 

/EGILOPS,  [’A/>/a<4,  Gr.]  Angilops ,  and  An- 
chylops ,  is  a  Tumour  or  Swelling  in  the  great  Cor¬ 
ner  of  the  Eye  by  the  Root  of  the  Nofe,  either  with 
or  without  an  Inflammation. 

,/EGYPTlACUM,fc.  Unguent um ,  in  Pharma¬ 
cy,  is  a  kind  of  deterflve  Ointment,  defcribed  by 
Mejne  ;  and  is  fo  called  from  its  black  Colour,  like 
the  Hue  of  an  Egyptian. 

./EIPATHIA,  [*A«<r«t9eU,  Gr.']  a  Pafiion  or 
Affedlion  of  long  Continuance. 

./ENIGMA  :  See  Enigma. 

/EOLIPYLE,  is  a  round  hollow  empty  Ball 
made  of  Iron,  Brafs,  Copper,  &c.  and  furnifhed 
with  a  Neck,  in  which  there  is  a  very  flender  Pipe 
opening  to  the  Ball.  Sometimes  the  Neck  is  made 
to  fere w  into  the  Ball,  which  is  the  bell  Way,  be- 
caufe  then  the  Cavity  may  the  more  readily  be  filled 
with  Water.  But  if  there  be  no  Screw,  you  muff 
fill  it  with  Water  thus :  Heat  the  Ball  red  hot,  and 
then  throw  it  into  a  Veflel  of  Water  ;  the  Water 
will  run  in  at  the  fmall  Hole,  and  fill  about  two 
Thirds  of  the  Cavity  ;  and  if  after  this  the  Molipyle 
be  laid  on  or  before  the  Fire,  fo  that  the  Water  and 
Veflel  become  very  much  heated,  the  vaporous  Air 
will  be  forced  out  with  a  very  great  Noife  and  Vio¬ 
lence;  but  it  will  be  by  Fits,  and  not  with  a  con- 
ftant  and  uniform  Blaft.  Perhaps  they  may  be 
fometimes  of  Ufe  to  blow  the  Fire,  where  a  very 
quick  and  ftrong  Blaft  is  required ;  and  they  may 
ferve  to  feent  or  perfume  a'  Room,  by  filling  them 
with  perfum’d  inftead  of  common  Water. 

./EQUATOR :  See  Equator. 

./EQUILATERAL  :  See  Equilateral. 

/EQUILIBRIUM,  is  when  either  equal 
Weights  at  equal  Diftances,  or  unequal  ones  at  re¬ 
ciprocally  proportionable  Diftances  from  the  Cen¬ 
ter,  make  the  Arms  of  any  Libra  or  Balance  to 
hang  even,  fo  that  they  do  equiponderate  and  not 
out- weigh  one  another  :  In  fuch  a  Cafe,  we  fay  the 
Balance  is  in  Mquilibrio .  L. 

./EQUIVOCAL  :  See  Equivocal. 

/ERA  :  Lucilus ,  and  fome  others  fay,  that  Mra 
did  originally  fignify  a  Number  ftamp’d  on  Money 
to  determine  its  current  Value  ;  and  in  this  Senle 
it  comes  from  Ms,  Brafs,  from  the  Plural  of  which 
/ Era ,  came  this  Feminine  Singular  Mra  ;  and  that 
either  becaufe  they  put  the  W  ord  Mr  a  to  each  Par¬ 
ticular  of  an  Account,  as  we  now  do  item  ;  or 
elfe  becaufe  the  Number  of  Years  was  anciently 
among  the  Romans  mark’d  down  in  Tables  with 
little  Brafs  Nails.  In  reference  to  which  latter 
Cuftom,  the  Word  /Era  came  to  fignify  the  fame 
VoJ.  i . 
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with  Epocha ,  viz.  a  certain  Time  or  Date  from 
whence  to  begin  the  New  Year  ;  or  fome  particu¬ 
lar  Way  of  reckoning  Time  and  Years.  And  in 
this  Signification  the  Word  is  thought  to  rife  from 
thefe  initial  Letters,  A.  E.  R.  A.  which,  among 
the  Spaniards ,  who  began  their  A Era  from  the 
Reign  of  Augujlus ,  ftood  for  Annus  erat  Regni  Au- 
gufti.  The  molt  eminent  Mr  As  among  Chronolo- 
gers,  are  the  Mr  a  of  the  World’s  Creation,  which, 
according  to  the  'Julian  Account  of  Time,  began 
in  the  Month  of  October,  and  on  the  24th  Day. 
Some  place  this  3  950  Years  before  ChrilVs  Birth, 
who  as  GaJJendus  faith,  come  neareft  to  Truth,  and 
that  this  Mr  a  is  confirmed  by  the  French  Aftrono- 
rners ;  others  account  3983  Years  before  the  Birth 
of  our  Saviour,  and  with  thefe  Petavius  joins ;  Kep¬ 
ler  makes  them  3993  ;  and  there  are  fome  who 
will  have  it,  that  the  true  Number  is  5 199. 

The  Jew iflo  Mra,  or  Period,  invented  by  Hillel 
about  the  Year  of  Chrift  344.  This  is  by  no 
Means  Hiftorical,  but  Artificial  and  Aftronomical, 
and  is  fuited  to  the  Jeius  falfe  Account  of  the  New 
Moons,  Feafts,  Holy-days,  &c<  and  is  of  far  later 
Standing  than  the  Beginning  of  the  World,  though 
they  ufe  it  as  the  Date  of  the  Creation  ;  it  begins  in 
Autumn. 

The  Mr  a  from  the  DeJlruRion  of  Troy ,  begins 
June  1 6,  as  Scaliger  proves  out  of  Ephorus-,  it  is  ve¬ 
ry  common  in  profane  Authors. 

The  Mr  a  of  Nabomffar  begins  the  26  th  of  Fe¬ 
bruary,  (747  Years  before  Chrift)  but  it  variethin 
1461  Years  through  the  whole  363  Days  ;  for  fo 
many  he  accounts,  neglecting  the  odd  Hours,  which 
makes  a  great  Intercalation. 

The  Mra  of  the  Olympiads  begins  from  the  New 
Moon  in  the  Summer .Solflice  777  Years  before 
Chrift  ;  and  the  Mra  of  Iphitus  is  only  a  Collection 
of  the  Olympick  Years :  Thefe  two  are  th eMra’s 
chiefly  ufed  by  Greek  Hiftorians. 

The  Rotnan  Mra ,  from  the  Building  of  the  Ci¬ 
ty,  begins  April  2 1 ,  and  is  7  5  2  Y ears  before  Chrift. 

The  Chriflian  Mra  from  the  Birth  of  Chrift,  be¬ 
gins  December  25; 

The  Turkijh  Mra ,  or  the  Hegira ,  begins  the 
'1 6th  Day  of  July ;  they  account  it  from  Maho¬ 
met's  Flight,  A.  D.  622. 

The  Mra  of  the  Death  of  Alexander  the  Great , 
is  the  1 2th  of  November ,  324  Years  before  Chrift  ; 
See  Epocha. 

/ESCHYNOMENOUS  PLANTS,  fuch  as  if 
touch’d  by  the  Hand  or  Finger,  fhrink  in  or  flag 
their  Leaves,  the  fame  as  fenfitive ;  which  fee. 

/ESTIVAL  SOLSTICE,  or  Summer  Solflice  c 
See  Solflice. 

/ESTUARY,  is  an  Arm  of  the  Sea  running  up 
a  good  Way  into  the  Land,  like  the  Brijlol  Chan¬ 
nel,  &c. 

/ESTUARY,  [with  Phyficians, ]  the  receiving 
the  V  apours  or  Steam  of  certain  Drugs,  Herbs,  &Ci 
into  the  Body  through  a  Hole  made  in  a  Seat  or 
Chair. 

iES  USTUM,  or  calcin’d  Copper,  is  made  by 
ftratifying  Plates  of  Copper  with  Powder  of  Sul¬ 
phur  in  a  Crucible,  whofe  Cover  or  Lid  hath  a 
Hole  in  it  to  give  the  Vapours  Vent,  while  the 
Matter  is  calcining  in  a  ftrong  Fire,  till  no  more 
IYimcs  will  arife  ;  the  Plates  muft  lie  feparated  while 
hot.  In  this  Stratification  the  firft  and  Iaft  Beds  or 
Lavers  muft  be  of  the  Sulphur. 

/ETATE  PROBANDA,  is  a  Writ  of  Office, 
and  it  lies  for  the  Heir  of  the  Tenant  that  held  of 
the  King  in  chief,  to  prove  that  he  is  of  full  Age, 
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directed  to  the  Sheriff  to  enquire  of  his  Age;  and 
then  he  (hall  become  Tenant  to  the  King  by  the 
fame  Services  that  his  Anceftors  made  to/the  King.- 
ETHER  :  Dr.  Hook’s  Microgr.  p.  13.  calls  the 
/Ether  that  Medium  or  fluid  Body  in  which  all  other 
Bodies  do  as  it  were  fwim  and  move.  But  this 
feems  to  me  to  favour  the  Cartefian  Do  Urine  of  an 
Abfolute  Plenum ,  which,  by  many  infallible  Rea- 
fons  and  Experiments,  is  proved  to  .be  impoflible. 
As  therefore  we  call  the  Medium  in  which  we 
breathe  and  live,  the  Air,  by  which  we  underfland 
an  elaftical  fluid  Body,  either  having  its  very  large 
Interflices  devoid  of  all  Matter,  or  elfe  filled  in  part 
with  a  Fluid,  which  is  very  eafily  moved  out  of 
them  by  Compreflion,  and  which  readily  returns 
into  them  again,  when  that  Compreflion  is  taken 
off:  So  we  agree  to  call  that  finer  fluid  Body,  if  it 
be  a  Body,  which  is  extended  round  our  Air  and 
Atmofphere,  above  it  and  beyond  it,  up  to  the 
Planets,  or  to  an  indefinite  Diftance ;  this,  I  fay, 
we  call  the  father,  though  what  we  mean  by  that 
Word,  we  fcarce  well  underfland.  For  that  there 
can  be  no  Fluid  whole  Parts  do  refift  the  Motions 
of  Bodies  through  them  (as  our  Air  doth)  in  the 
Planetary  Regions,  we  are  certain  almoft  to  a  De- 
monftration  ;  becaufe  the  Motion  of  the  Heavenly 
Bodies  is  by  no  Means  impeded  or  altered  by  any 
fuch  Refiftance,  but  they  move  as  freely  as  if  they 
were  in  an  abfolute  Void.  But  that  which  is  often 
meant  by  the  Word  father ,  or  .Ethereal  Matter, 
is  a  very  fine  thin  diaphanous  Fluid,  which  fome 
will  have  to  furround  the  Earth  up  to  as  far  as  the 
Interftellary  World,  and  which  eafily  penetrates  and 
runs  through  all  things,  and  lets  all  things  run  as  ea¬ 
fily  through  it. 

ETHERIAL  JVorld,  all  that  Space  above  the 
upper  Element,  viz.  Fire ,  which  the  Ancients 
imagined  to  be  perfe&ly  homogeneous,  incorrup¬ 
tible,  unchangeable,  £s7. 

ETHERIAL  Oil ,  [with  Chymijls ,]  a  fine  fub- 
til  Oil,  approaching  nearly  to  the  Nature  of  a  Spi¬ 
rit. 

ETHIOPS  MINERAL,  is  a  Medicine  ufually 
made  by  incorporating  well  together  equal  Parts  of 
running  Mercury  and  Flour  of  Sulphur,  and  then 
deflagrating  the  Mixture. 

But  it  is  much  the  bed  Way  only  to  mix  them 
well  together  in  a  Glafs  Mortar,  and  never  to  en¬ 
kindle  the  Matter  at  all  ;  the  Mercury  will  perfect¬ 
ly  difappear,  and  the  Powder  in  a  little  time  will 
turn  black. 

ETIOLOGY,  I’AtvoKoya.,  Gr.  J  figmfies  an 
Account  of  the  Caufes  and  Reafons  of  Difeafes, 
and  of  their  various  Symptoms,  in  order  to  their 
Cure  :  Wherefore  it  is  by  fome  called  Pathology. 

AFFEERORS,  a  Term  in  Law,  fignifies  fuch 
as  are  appointed  in  Court  Leets,  &c.  upon  Oath  to 
mulct  thole  who  have  committed  any  Fault  which 
is  arbitrably  punifhable,  and  for  whiph  no  exprefs 
Penalty  is  preferibed  by  Statute. 

To  affere  an  Amercement,  is  properly  to  leffen 
and  mitigate  the  Rigour  of  it. 

AFFIANCE,  [in  Law,']  is  the  plighting  of  T roth 
between  a  Man  and  a  Woman,  upon  an  Agreement 
of  Marriage  to  be  had  between  them. 

AFFIDARE,  to  plight  Faith,  to  fwear  Feal¬ 
ty. 

AFFIDAVIT,  [  in  Law,  ]  fignifies  an  Oath, 
As  to  make  Affidavit,  is  to  teftify  a  Thing  upon 
Oath. 

AFFORCIAMENT,  a  FortrefsorftrongHold, 
or  other  Fortification. 


To  AFFOREST,  (a  Term  in  the  Forejl  Law ) 
fignifies  to  lay  wafte  a  Piece  of  Ground,  and  turn 
it  into  Foreft. 

AFFRAY,  or  Affiraiment ,  (in  the  Common  Law) 
is  an  Affrightment  put  upon  one  or  more  Perfons ; 
and  this  may  be  wrought,  they  fay,  without  a 
Word  lpoken  or  Blow  given  :  As  if  a  Man  fhould 
fhew  himfelf  in  Armour,  or  furnifhed  with  Wea¬ 
pons  not  ufually  worn,  it  may  ftrike  a  Fear  into 
others  that  are  unarmed  ;  which  therefore  is  a  com¬ 
mon  Wrong,  and  is  inquirable  in  a  Court  Leet ; 
wherein  it  differs  from  an  Aflault,  which  is  always 
a  particular  Injury. 

AFFRETAMENTUM,  the  Freight  of  a  Ship, 
from  the  French  Fret,  which  fignifies  the  Tuns. 
AFT,  [  aeycan,  Sax.  ]  See  Abaft. 
AFTER-SAILS  in  a  Ship  ;  fee  Sails. 

AGE,  [in  the  Common  Laiv ,]  is  that  particular 
Time  which  enables  a  Perfon  to  do  that  which  be¬ 
fore  he  could  not  do  for  Want  of  Age  :  Thus  at 
Fourteen  Years  a  Man  is  faid  to  be  at  the  Age  of 
Difcretion ;  and  at  T wenty  one,  at  full  Age.  At 
T  welve  Y ears  of  Age  a  Man  may  take  the  Oath  of 
Allegiance  at  a  Leet  ;  at  Fourteen  he  may  confent 
to  marry,  and  in  Soccage  chufe  his  Guardian ;  at 
Fifteen  he  is  of  Age  for  the  Lord  to  have  Aid  pur fair 
ftz  Chevalier,  and  may  be  fworn  to  keep  the  King's 
Peace  ;  at  Twelve  he  is  bound  to  Appearance  be¬ 
fore  the  Sheriffs  and  Coroner  for  Enquiry  after  Rob¬ 
beries. 

A  Woman  might  heretofore  at  Seven  Years  of 
Age,  her  Father  being  the  Lord,  diftrain  his  Te¬ 
nants  for  Aid  pur  fill  marier,  and  at  thofe  Years 
confent  to  marry,  faith  Brafton.  At  Nine  Years 
fhe  is  dowable  ;  for  then,  or  within  half  a  Year 
after,  (  Fleta,  lin.  5.  c.  22.  Lit.  Lib.  1.  c.  5.)  Ihe  is 
able  promereri  dotem  C5  virum  juf  inere.  But  this 
Brail  on  limits  to  Two  Years.  At  Twelve  fhe  is 
able  to  ratify  and  confirm  a  former  Confent  given 
to  Matrimony  ;  at  Fourteen  fhe  is  able  to  receive 
her  Lands  into  her  own  Hands,  and  fhall  be  out  of 
Ward,  if  fhe  be  at  that  Age  at  her  Anceftor’s  Death  ; 
at  Sixteen  fhe  fhall  be  out  of  Ward,  though  fhe  was 
under  Fourteen  at  the  Death  of  her  Anceftor  ;  at 
T  wenty  one  fhe  is  able  to  alienate  her  Lands  and 
T  enements. 

AGE  PRIER,  (  a  Term  in  Common  Law,)  is 
when  an  Action  is  brought  in  againft  an  Infant  for 
Land  which  he  hath  by  Defcent,  for  then  he  is  to 
fhew  the  Matter  to  the  Court,  and  fhall  pray  that 
the  Adtion  may  be  flayed  till  his  full  Age  of  Twen¬ 
ty  one  Years,  and  fo  by  Award  of  the  Court  the 
Suit  fhall  furceafe. 

AGENT,  [  in  Phyficks,]  is  that  by  which  a 
Thing  is  done  or  effected,  or  has  a  Power  by  which 
it  aCts  on  another,  or  induces  fome  Change  in  ano¬ 
ther  by  its  ACtion. 

Natural  AGENTS,  f  [with  Schoolmen ,]  are 
Phyjical  AGENTS,  e  fuch  as  are  immediately 
determined  by  the  Author  of  Nature  to  produce  one 
Sort  of  EffeCt,  with  an  Incapacity  to  produce  the 
contrary  thereto,  as  Fire,  which  only  heats,  but 
does  not  cool. 

AGENT  and  PATIENT,  [in  Common  Lawj] 
is,  when  a  Man  is  the  Doer  of  a  Thing,  and  the 
Party  to  whom  it  is  done;  as  where  a  Woman  en¬ 
dows  herfelf  of  the  faireft  Pofieflions  of  her  Huf- 
band. 

Free  AGENTS,  S  [with  Schoolmen,]  are 
Voluntary  AGENTS,  c  fuch  as  may  equally  do 
any  thing,  or  the  contrary,  or  oppofite  to  it,  as 
aCting  pot  from  any  Predetermination,  but  from 
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Choice  ;  fuch  the  Mind  is  fuppofed  to  be,  which 
may  either  will  or  nil l  the  fame  Thing. 
i  Univocal  AGENTS,  [with  Naturalijls ,  ]  are  fuch 
Agents  as  produce  Effedts  of  the  fame  Kind  and 
Denomination  with  themfelves. 

Equivocal  AGENTS,  are  fuch  Agents,  whole 
Effedts  are  of  a  different  Kind  from  themfelves. 

AGEOMETRESIA,  [’A fa/itlgtef*,  Gr.  ]  a 
Want  or  Defedf  in  Point  of  Geometry. 

AGGLUTINANTS,  f_  Agglutinantia,  L.  ] 
ftrenthening  Remedies,  whofe  Office  and  Eff’edt  is 
to  adhere  to  the  folid  Parts  of  the  Body,  and  by  that 
Means  to  recruit  and  fupply  the  Place  of  what  is 
worn  oft'  and  wafted  by  the  animal  Actions. 

AGGLUTINATION,  [  with  Phyficians ,]  the 
Addition  of  a  new  Subftance,  or  the  giving  a  great¬ 
er  Confiftence  to  the  animal  Fluids,  by  which  they 
are  the  more  fit  for  Nourithment. 

AGGREGATE,  is  much  the  fame  as  the  Sum, 
arifing  from  the  Addition,  Connedtion,  or  Collec¬ 
tion  of  feveral  things  together. 

AGGREGATED  Flowers ,  fuch  which  con- 
fift  of  many  little  'Flowers,  meeting  together  to 
make  one  w'hole  one,  each  of  which  has  its  Stylus , 
Stamina ,  and  Sticking  Seed,  and  contained  in  .one 
and  the  fame  Calix. 

AGGREGATION,  [  in  Phyftcks ,]  a  Species  of 
Union,  by  which  fey  era  1  things,  which  have  no 
natural  Dependence  or  Connexion  one  with  ano¬ 
ther,  are  colledled  together,  fo  as  in  fome  Senfe  to 
conftitute  one. 

AGGRESSES,  ox  Ogreffes,  the  fame  with  Pel¬ 
lets  ;  a  T erm  in  Heraldry  :  See  Balls. 

AGGRESSOR,  is  he  that  makes  the  firft  Af- 
fault.  Attack,  or  that  firft  begins  any  Quarrel,  En¬ 
counter,  or  Difference. 

AGILD,  [  in  Law ,]  fignifies  free  from  Penalty, 
notfubjedl  to  the  cuftomary  Fine  or  Impofition. 

AGIST,  a  Term  in  Law,  fignifies  to  take  in, 
-and  feed  the  Cattle  of  Strangers  in  the  King’s  Fo- 
reft,  and  to  gather  Money  due  for  the  fame  to  the 
King’s  Ufe.  The  Officers  doing  it  are  called  Agi- 
flersy  and  their  Office  is  called  Agijhnent. 

AGITATION,  in  general,  fignifies  Motion  or 
Adtion  ;  but  it  is  moftly  ufed  in  a  Philofophical 
Senfe  for  the  brisk  intcftine  Motion  of  the  Imall 
Corpufcles  of  any  natural  Body.  Thus  Fire  or 
Heat  agitates  the  fmall  Particles  of  all  Bodies,  and 
puts  them  into  a  rapid  Motion. 

AGNATI,  [  Civil  Law ,  ]  the  Male  Defen¬ 
dants  of  the  fame  Father  in  different  Lines. 

AGNATION,  in  the  Civil  Law,  is  the  Term 
for  that  Line  of  Confanguinity  which  is  between 
Males defcendcd  from  the  fame  Father;  as  Cogna¬ 
tion  is  the  Line  of  Parentage  between  Males  and 
Females,  both  delcended  from  the  fame  Father. 
The  Ufe  of  both  thefe  Words  is  derived  from  the 
old  Roman  Law. 

AGOG1CE,  [jhyoytM,  Gr.]  is  the  Art  of  ma¬ 
king  Images  or  Figures  in  Metals,  when  Wax  is 
ufed  to  effect  or  further  the  Defign. 

AGRICULTURE,  is  the  Art  of  Tilling,  Ma¬ 
nuring,  and  Cultivating  the  Earth,  in  order  to 
render  it  fertile,  and  to  make  it  bear  Plants,  Trees, 
and  Fruits. 

AGRYPNIA,  [  Ay<;U'Sfvia.,  Gr.  ]  is  a  Kind  of 
Coma  Vigil ,  a  watching  or  dreaming  Slumber,  pro¬ 
ceeding  from  fome  Diforder  in  the  Brain. 

AGRYPNOCOMA,  [of’Aygtwsryi*  and  kco/m*, 
Gr.  a  deep  Sleep  ]  the  lame  with  Coma  Vigil. 

AID,  [  in  Lave ,]  a  Tax  or  Subfidy ;  alfo  an  Im¬ 
pofition  anciently  laid  by  the  King  on  Tenants, 


UV.  for  marrying  his  Daughter,  or  knighting’ his 
eldeft  Son. 

AID  FRIER,  [in  Law ,]  a  Word  made  ufe  of 
in  pleading  for  a  Petition  in  Court  to  call  in  Help 
from  another  Perfon,  who  hath  an  Intereft  in  the 
thing  contefted  ;  ft  is  alfo  ufed  in  the  King’s  Behalf 
to  prevent  any  Proceeding  againfthim  till  hisCoun- 
cel  be  called  and  heard  what  they  have  to  fay  for 
avoiding  the  King’s  Prejudice  or  Lois. 

AIDE  of  the  King,  [Law  Term,]  is  where  the 
King’s  Tenant  prays  Aid  of  the  King  on  the  Ac¬ 
count  of  Rent  demanded  of  him  by  others. 

AIDE,  [  in  the  Law,]  hath  feveral  Significations ; 
fometimes  ’tis  the  lame  with  Subfidy ;  fometimes  a 
Proteftation  due  from  Tenants  to  their  Lords. 
This  Word  is  alfo  ufed  in  Matter  of  Pleading  for 
a  Petition  made  in  Court,  for  the  calling  in  of  the 
Help  from  another  that  hath  an  Intereft  in  the 
Caule  in  Queftion.  Thus  a  Tenant  for  Term  of 
Life,  by  Courtefy,  Tenant  in  Tail  after  Poffibility 
of  Iflue  extinct,  for  Term  of  Years,  at  Will,  by 
Elegit  or  by  Statute  Merchant,  being  impleaded 
touching  her  Eftate,  may  pray  in  Aid  of  him  in  the 
Reverfion ;  that  is,  defire  the  Court  that  he  may  be 
called  in  by  Writ,  to  alledge  what  he  thinks  good 
for  the  Maintenance  both  of  her  Right  and  hisown  j 
but  this  Courle  hath  beendifuled.  If  a  King’s  Te¬ 
nant  holding  in  Chief  be  demanded  a  Rent  ol  a 
common  Perfon,  he  may  pray  in  Aid  of  the  King, 
and  fo  may  a  City  or  Burgh,  having  a  Fee  Farm 
of  the  Crown,  when  any  thing  is  demanded  againft 
them  belonging  thereunto. 

AIDE  DE  CAMP,  \  in  an  Army,  is  an  Offi- 

AIDE  DU  CON,  j  cer  always  following 
one  of  the  Generals,  i.  e.  the  General,  Lieutenant 
General,  or  Major  General,  to  receive  and  carry 
their  Orders  as  Occafion  requires.  When  the  King 
is  in  the  Field,  he  ufiially  appoints  young  Gentle¬ 
men  of  Note  to  carry  his  Orders,  and  they  are  cal¬ 
led  the  King’s  Aides  de  Camp. 

AIDE  MAJOR,  or  Adjutant ,  is  an  Officer, 
whofe  Bufinefs  it  is  to  eafe  the  Major  of  Part  of  his 
Duty,  and  to  perform  it  all  in  his  Abfence.  Some 
Majors  have  feveral  Aides  Majors  ;  each  Troop  of 
Guards  hath  but  one  Major,  who  hath  two  Aides 
Majors  under  him,  according  to  the  Greatnefs  of 
the  Bufinels ;  every  Regiment  of  Foot  hath  as  ma¬ 
ny  Aides  Majors  as  it  contains  Batallions.  When 
the  Battallion  is  drawn  up,  the  Aide  Major’s  Poft 
is  on  the  Left  beyond  all  the  Captains,  and  behind 
the  Lieutenant  Colonel. 

AIGLETTE,  [  in  Heraldry ,  ]  an  Eaglet,  or 
young  Eagle.  F. 

AILE,  is  a  Writ  which  lies  where  Land  de¬ 
fends  from  the  Grandfather  to  the  Son  or  Daugh¬ 
ter  of  his  Son,  the  Father  being  dead  before  the 
Entry  by  him,  and  one  abates,  the  Heir  fhall  have 
this  Writ  againft  the  Abator. 

AIR,  The  admirable  Sir  Jfaac  Newton,  in  the 
Observations  mentioned  in  the  2d  Book  of  his  Op- 
ticks,  by  confidering  the  colour’d  Rings  made  by 
compreffmg  two  Priims,  or  two  Object  Glafies  of 
large  Telefcopes  together,  comes  to  a  Calculation 
of  the  Thicknefs  of  the  Air  contain’d  between  the 
Prifms  and  Object  Glafies  in  fuch  a  State  of  Com- 
prelfion  ;  and  at  laft  he  feems,  he  faith,  to  gather 
this  Rule  ;  That  the  Thicknefs  of  the  Air  is  pro¬ 
portionable  to  the  Secant  of  an  Angle,  whofe  Sine 
is  a  certain  Mean  Proportional  between  the  Sines  of 
Incidence  and  Refrattion.  And  that  mean  Pro¬ 
portional,  fo  far  as  by  the  Meafure  he  took  could  be 
determined,  he  found  was  the  firft  of  106  Arithme¬ 
tical 
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tical  mean  Proportionals  between  thofe  Sines  ac¬ 
counted  from  the  greater  of  the  Sines  (/.  e.)  from  the 
Sine  of  Refraction,  when  the  Refraction  is  made 
out  of  the  Glafs  into  the  Plate  of  Air ;  or  from  the 
Sine  of  Incidence,  when  the  Refra&ion  is  made  out 
of  the  Plate  of  Air  into  the  Glafs.  And  in  Obfer- 
vation  1 4.  p.  1  8.  he  faith,  That  the  Thicknefs  of  the 
Air  between  the  Glafl'es  there,  where  the  Rings  are 
fucceflively  made  by  the  Limits  of  the  feven  Co¬ 
lours,  Red,  Orange ,  Yellow ,  Green ,  Blue ,  Indie 0 , 
and  Violet ,  in  Order,  are  to  one  another  as  the 
Cube  Roots  of  the  Squares  of  the  eight  Lengths  of  a 
Mufical  Chord  which  found  the  Notes  in  an  Eighth, 
Sol ,  la,  fa,  Sol ,  la,  mi,  fa,  Sol :  That  is,  as  the 

Cube  Roots  of  the  Squares  of  the  Numbers  1,  f,  l, 
a.  4  i  9  a 

Si  5>  T6>  2*  - 

And  according  to  his  mod  accurate  Obser¬ 
vations,  the  Thicknefs  of  the  thinned  Air,  which 
between  two  Glafl'es  exhibited  the  molt  Lumi¬ 
nous  Parts  of  the  firft  fix  Rings  of  Colours,  were 
— ~ — .  —  ^ —  5 _ ,  _Z _  . — 9 —  — I ! —  Parts  of 

178000  178000  178000  178000  17S000  178000  4 

an  Inch. 

’Tis  highly  probable,  that  true  and  permanent 
Air  is  made  by  Fermentation,  (faith  the  fame  Au¬ 
thor)  and  RarefaCfion  of  Bodies  that  are  of  a  very 
fixt  Nature :  Thofe  Particles  flying  and  avoiding 
one  another  at  the  greatefl  Force  at  a  Difance, 
which  when  very  near,  at  trail  and  adhere  to  one 
another  with  the  greatefl:  Violence. 

The  Particles  therefore  of  true  and  permanent 
Air  being  extracted  from  the  denfeft  and  molt  fixed 
Bodies,  will  be  denfer  and  crafler  than  thofe  of  Va¬ 
pour  ;  and  from  hence  it  is  likely,  may  be  heavier 
alfo  than  thofe,  and  that  the  Parts  of  a  humid  At- 
mofphere  may  be  lighter  than  thofe  of  a  dry  one, 
as  in  FaCt  it  appears  to  be  ;  by  the  riling  of  the 
Mercury  in  dry  Weather,  and  by  Clouds  and  Va¬ 
pours  riling  into  and  floating  in  our  Atmofpherical 
Air.  And  he  very  juftly  thinks  that  the  RarefaCtion 
and  Condenfation  of  the  Air  cannot  be  accounted 
for  from  the  Spring  or  elaftick  Forms  of  the  Par¬ 
ticles,  without  a  Suppofition  that  they  are  endu¬ 
ed  with  fome  Centrifugal  Force  or  Power,  by 
which  they  fly  and  avoid  one  another ,  and  the  denfe 
Bodies  from  whence  they  are  extracted  :  See  At¬ 
traction. 

And  that  this  repelling  Force,  which  is  the  Caufe 
of  Filtration,  and  of  the  Afcent  of  Water  in  fmall 
Capillary  T ubes  to  much  greater  Heights  than  the 
Surface  of  the  Water  in  the  open  Vefl'el,  in  which 
they  are  placed.  The  Air  within  the  Tubes  being 
much  rarer  than  in  more  open  Spaces,  and  by  that 
Means  not  prefling  fo  much  on  the  Surface  of  the 
Water  within  the  T ubes  as  without.  And  this  Ac¬ 
count  Dr.  Hook  had  hinted  at  long  ago.  Sir  Ifaac 
did,  in  his  admirable  Prin.  Philo. Mathem.  Prop.  23. 
/.  301.  long  ago  demonftrate.  That  Particles  en¬ 
deavouring  to  recede  from  or  avoid  one  another  with 
Forces  reciprocally  proportional  to  the  Diflance  be¬ 
tween  their  Centers ,  will  compofe  an  elaftick  Fluid 
whoje  Denfity  Jhall  be  proportionable  to  its  Compref- 
fon ;  and  from  fuch  a  Property  all  the  Appearances 
of  our  Air  may  be  very  well  accounted  for.  And 
I  think  much  better,  than  from  the  Suppofition  of 
its  Particles  being  Spires  contorted  into  Spheres, 
through  whofe  Interlaces  the  Rays  of  Light  may 
freely  pafs,  & c.  tho’  this  be  very  ingenious ;  but  I 
think  can  never  folve  the  prodigious  RarefaCtion  of 
this  molt  ufeful  Fluid. 

AIR.  The  Atmofpherical  Air,  in  which  we 
breathe,  is  a  diaphanous,  compreflible  and  dilatable 


fluid  Body,  covering  the  Earth  and  Sea  to  a  great 
Height  above  the  higheft  Mountains  j  and  differs 
from  the  CEther  (among  other  things)  in  this,  that 
it  refraCts  the  Rays  of  the  Moon,  and  other  remo¬ 
ter  Luminaries.  This  Air  feems  to  confilt  of  three 
differing  Kinds  of  Corpufcles,  or  fmall  Bodies. 

1.  Such  as  are  carried  up  into  it  in  the  Form  of 
Exhalations  or  Vapours  from  the  Earth,  Sea,  and 
all  animal,  vegetable,  and  mineral  Bodies,  by  Means 
of  the  Sun’s,  or  the  fubterraneal  Heat. 

2 .  There  are  yet  a  more  fubtle  fort  of  Particles 
in  the  Air,  which  we  may  reckon  emitted  into  it 
from  the  Heavenly  Bodies  ;  and  alfo  the  Magne- 
tick  Streams  of  this  Globe  of  Earth  and  Water. 
But, 

3.  There  is  alfo  a  third  Kind  of  Particles,  which 
perhaps  do  moll  properly  merit  the  Name  of  Aere- 
al,  as  being  the  proper  and  diftinguilhing  Parts  of 
Air  taken  in  the  ftriCteft  Senfe  ;  and  thefe  are  Cor¬ 
pufcles  which  are  conftantly  Elaflical  or  Springy. 
For  Elaflicity  is  an  efl'ential  Property  of  Air,  and  it 
is  thought  no  other  Fluid  hath  any  thing  of  it,  but 
only  fo  far  as  it  participates  of  Air,  or  hath  Air 
contained  in  its  Pores.  So  that  our  Air  probably 
doth  either  confill  of,  or  abound  with  Parts  of  fuch 
a  Nature,  that  in  cafe  they  be  bent  or  comprefled 
by  the  Weight  of  the  incumbent  Part  of  the  At- 
mofphere,  or  of  any  other  Body,  they  do  endea¬ 
vour  to  free  themfelves  from  that  Preflure,  by  bear¬ 
ing  againft  the  Bodies  that  kept  them  bent ;  and 
as  foon  as  thefe  Bodies  are  removed  to  give  them 
Way,  they  unbend  themfelves,  either  quite,  or  fo 
far  forth  as  the  Bodies  that  refill  them  will  permit, 
and  thereby  expand  the  whole  Parcel  of  Air,  thefe 
elaflical  Bodies  compofe. 

Dr.  Hook,  in  his  Mico graph,  pag.  13.  feems  to 
think  the  Air  to  be  nothing  elfe  but  a  kind  of  Tin¬ 
cture  or  Solution  of  terrellrial  and  aqueous  Parti¬ 
cles  difl'olved  in,  and  agitated  by  the  iEther ;  and 
thefe  Particles  he  fuppofes  to  be  of  a  faline  Nature. 

Mr.  Boyle  found,  that  one  and  the  fame  Portion 
of  Air  may  make  up  52000  times  the  Space  it  doth 
at  another  Time.  See  Trails  about  the  admirable 
Raref allion  of  the  Air.  And  in  the  faid  Difcourfe 
he  tells  us,  That  he  found  by  undoubted  Experi¬ 
ments,  that  the  fame  Quantity  of  Air,  by  only 
having  the  Preflure  of  the  Atmofphere  taken  off 
in  the  Pneumatick  Engine,  and  without  any  ad¬ 
ventitious  Heat  to  increafe  its  Spring,  would  pof- 
fefs  above  13000  times  its  natural  Space  or  Di- 
menfions. 

Dr.  Gregory,  in  his  Aflron.  p.  401.  fhews,  that 
if  Air  expand  it  felf  according  to  Mr.  Boyle’s  obfer- 
ved  Law,  viz.  That  the  Spaces  into  which  it  may  be 
comprefled,  are  always  reciprocally  proportional  to  the 
comprefling  Weight ;  then  a  Globe  of  Air  of  the 
Diameter  of  one  Inch,  if  rarefied  fo,  as  (according 
to  that  Rule)  it  mult  be  at  the  Diflance  of  the 
Earth’s  Semi-diameter  (from  the  Earth )N  will  fill  the 
Planetary  Regions  as  far  as,  and  much  beyond  the 
Sphere  of  Saturn. 

And  the  great  Dilatation  and  Compreflion  of  Air 
may  be  eafily  enough  conceived,  without  the  Inter¬ 
vention  of  any  fubtile  Matter,  if  we  imagine  eaci 
proper  elaftick  Particle  of  Air  to  be  like  a  littl 
Spring  of  a  Watch  coiled  up  round,  or  wound  uj 
like  a  Piece  of  Ribbon  :  For,  if  you  allow  fur¬ 
ther,  that  thefe  Particles  have  alfo  a  circular 
Motion  round  their  own  Axis,  the  Parts  of  each 
Roll,  Coil,  or  Lamina ,  will  endeavour  to  recede 
from  the  Axis  of  its  Motion,  and  this  more  or 
lefs,  according  to  the  Velocity  of  their  Motion ; 
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by  which  Means  they  will  acquire  a  Springinefs  out¬ 
ward  like  a  Watch  Spring,  and  will  endeavour  to 
fly  or  unwind  them  lei  ves  out  to  their  full  Length, 
but  that  they  are  hindred  by  other  fuch  Particles  on 
every  Side  :  And  therefore  thefe  elaftick  Particles  in 
the  lower  Parts  of  the  Atmofphere,  will  always  be 
kept  bent  or  wound  up  by  the  Weight  of  the  whole 
of  the  Air  ;  but  if  at  any  Time  they  can  get  rid  of 
this  Weight  and  external  Prellure,  they  will  readily, 
by  their  natural  Spring,  evolve  themfelves,.  and  ex¬ 
tend  their  Roll  or  Circles  to  vaftly  large  Dimen- 
fions.  And  this  may  bo  the  Reafon  of  the  Tumef- 
cence  of  a  Bladder  not  apparently,  blown  out  in  the 
exhaufted  Receiver  ;  of  a  full  blown  one  (if  dry) 
breaking  there,  and  of  the  breaking  of  fquare  fi¬ 
gured  Vials,  when  Hop’d  well,  and  the  Air  tho¬ 
roughly  drawn  oft'  from  them. 

And  ’tis  equally  ealy  to  conceive,  that  a  great 
Dilatation  or.  Rare  faction  of  Air  may  be  produced 
by  Heat ;  for  the  rapid  Motion  of  the  calorifick 
Particles  fnuft  needs  fo  move  the  aereal  ones,  and 
by  that  Means  may  make  them  more  endeavour  to 
recede  from  the  Axis  of  their  Motion,  and  confe- 
tjuently  more  unwind  or  unroll  themfelves;  where¬ 
fore  they  muft  take  up  more  -Space,  and  mull:  more 
thrull,  by  this  increaled  Spring,'  all  other.  Bodies 
from  theih,and  leparatc  them Iclvea from  oneanother; 

Mr.  Boyle ,  in  his  Difcourfe  againft  Linus ,  (hews, 
that  the  Strength  required  to  coniprejs  Air ,  are  in  re¬ 
ciprocal  Proportion  ( nearly  )  to  the  Spaces  compre¬ 
hending  the  fame  Portion  of  Air. 

AlR's  Refinance :  See  ReJ fiance.  ,  vp,._ ; 

AIR’S  Weight ,  in  Proportion  to  the  fame,  Bulk 
of  Water,  feems  pretty  nicely  determined  by  an 
Experiment  lately  made  before  the  Royal  Society 
by  the  ingenious  Mr.-  Hauksbee.  (See  PhihTranf 
N.  305.)  to  be  nearly  885  to  1. ,  . 

AlR’s  Weight.  The  Weight  of  the  Air  was 
firft  difeovered  by  the  great  Galileils ;  who  finding 
that  Water  by  pumping  could  be  raifed  130  higher 
than  34  of  3.5  Feet,  concluded,  that  the, Notion  of 
an  infinite  fuga  vacui  would  not  do  in  this  Cafe  j 
and  therefore  happily  fell, on  thinking  of  the  Coun¬ 
ter-Balance  of  the  Air’s  Weight,  which  Tbrricellius 
afterwards  purfued  and  improved  with  like  Sagaci¬ 
ty  ;  inventing,  as  a  farther  Proof  of  the  Notion  of 
the  Gravity  of  the  Air*  that  which  we  call  the  Tor¬ 
ricellian  Experiment. 

Mr.  Boyle  found  a  Lamb’s  Bladder  containing  a- 
bout  two  Thirds  of  a  Pint,  and  blown  up,  and  well 
dried,  to  lofe  about  a  Grain  and  one  Eighth  when 
it  was  prick’d,'  and  the  Air  let  out. 

Alfo,  that  a  Lamb’s  Bladder  being  counterpoized 
in  a  nice  Pair  of  Scales  in  the  Receivef ,  on  the  Air’s 
being  drawn  out,  did  manifeftly  preponderate  ;  but 
when  the  external  Air  was  let  in  again,  the  Scales 
returned  to  their  former  Equilibrium. 

An  ./Eolopyle  well  heated,  and  then  having  its 
little  Hole  ltopt,  was  cooled  and  weighed  ;  after 
which  the  Hole  being  opened,  the  Air  was  heard 
plainly  to  fulh  in  with  a  whittling  Noife,  and  then 
'the  ^Eolopyle  being  weighed  again,  it  was  manifeft- 
jy  heavier  than  before. 

The  Magdeburgicfk  Engine  being  weighed  when 
full  of  Air,  and  afterwards  being  again  weighed 
when  it  was  well  exhaufted,  was  found  to  weigh 
an  entire  Ounce  and  three  T enths  lefs  than  it  did 
before. 

And  Mr.  Boyle  found  by  accurate  Experiments, 
that  a  fmall  Receiver  weigh’d  35  Grains  more, 
when  full  of  Air,  than  after  it  was  exhaufted.  He 
found  alfo,  that 
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A  Glafs  Bubble  as  big  as  a  Hen’s  Egg,  having 
as  much  Air  as  could  be  driven  out  by  Heat,  had 
then  its  Stem  nimbly  fealed  up,  and  then  being 
left  ieifurely  to  cool  (for  there  is  great  Danger  of 
its  breaking)  was  put  into  a  nice  Balance,  and  then 
the  Scales  were  equipoized  :  After,  the  fealed  End 
being  warily  broken  off,  the  Air  was  heard  to  rufh 
in  with  a  whiftling  Noife,  and  then  the  Scale  in 
which  the  Bubble  was  did  manifeftly  preponderate 
by  near  L  of  a  Grain.  And  after  this,  filling  it 
with  Water,  it  was  found  to  hold  906  Grains  of 
that  Liquor ;  lb  that  allowing  for  one  F ourth  of  the 
Cavity  of  the  Bubble’s  being  filled  with  Air,  which 
perhaps  might  /weigh  about  a  Grain,  the  Proportion 
of  Water  to  Air  appears  in  Weight  to  be  about  90$ 
to  1,  and  roundly  it  may  be  fuppofed  as  1000  id 
1,  becaufe  it  is  not  poftible  but  that  l'ome  Air 
muft  remain  in  the  Bubble  more  than  is  now  ac¬ 
counted  for. 

The  fpecifick  Gravity  of  Air  to  Water,  accor¬ 
ding  to  Mr.  Boyle ,  is  as  1  to  ioco  :  But  comparing 
his  Experiment  with  the  Obfervations  of  Dr.  Hal¬ 
ley  and  Sir  Ifaac  Newton ,  its  Denfity  appears  to  be 
nearer,  as  i  to  800 ;  and  the  Denfity  of  Mercury 
to  Water  being  its  14  to  1,  the  Denfity  of  Air  to 
Mercury  wiil  be  as  1  to  n  zoo  ;  So  that  the  Air 
we  breathe  in  take-s  up  1 1  200  times  the  Space  that 
a  like  Quantity  of  Mercury  would.  And  yet  the 
Air  by  Experiment  hath  been  found,  without  any 
adventitious  Heat,  by  the  Force  of  its  own  Spring; 
to  poftefs  1 3000  times  the  Space  it  does  when  pref- 
fed  by  the  incumbent  Atmolphere  ;  and  therefore, 
it  may  poftefs  a  Space  of  145600000  times  greater 
than  the  fame  Weight  of  Mercury,  and  by  Addi¬ 
tion  of  Heat,  it  may  be  forced  to  fill  a  Space  vet 
much .  larger.  Now  if  we  confider  the  Air  "we 
breathe  in  may  be  comprefted  into  40  times  lefs  than 
that -which  it  now  fills,  it  may  .then  poftefs  a  Space 
520000  times  greater  atone  time  than  another  ;  for 
1 3000  x  40  —  520000. 

Our.  Bodies  are  equally  prelfed  upon  By  the  in¬ 
cumbent  Atmofphere,  and  the  Weight  they  fuftain 
is  equal  to  a  Cylinder  of  Air,  whofe  Bafe  is  equal  tc? 
the  Superficies  of  our  Bodies.  Now  a  Cylinder  df 
Air  of  the  Height  of  the  Atmofphere,  is  equal  to  a 
Cylinder  of  Water  of  the  fame  Bafe,  and  35  Foot 
high,  as  appears  by  the  Experiment  of  Pumping  :  So 
that  every  Foot  lquare  of  the  Superficies  of  our  Bo¬ 
dies,  is  prelied  upon  by  a  Weight  of  Air  equal  to  3  5 
cubical  Feet  of  Water  j  and  a  cubical  Foot  of  Wa¬ 
ter  being  found  by  Experiment  to  weigh  76  Pound 
Troy  Weight,  therefore  the  Coinpafs  of  a  Foot 
fquare  upon  the  Superficies  of  our  Bodies,  luftains  a 
Quantity  of  Air  equal  to  2660/.  for  76  ,v  35  re 
2660  ;  and  fo  many  Foot  fquare  as  is  upon  the  Su¬ 
perficies  of  a  Body,  fo  many  times  2660/,  does 
that  Body  bear ;  fo  that  if  the  Superficies  of  a  Man’s 
Body  was  to  contain  15  fquare  Feet,  which  is  pret¬ 
ty  near  the  Truth,  he  would  fuftain  an  equal  Weight 
to  39900  /.  for  2660  x  15  —  39900,  which  is  a- 
bove  13  Tun.  The  Difference  of  the  Weight  of 
Air  which  our  Body  fuftains  at  one  time  more  than 
at  another,  is  alfo  very  great.  The  whole  Weight 
of  Air  which  preftes  upon  our  Bodies  when  the 
Mercury  is  higheft  in  the  Barometer,  is  equal  to 
39900/.  The  Difference  therefore  between  the 
greateft  and  the  leaft  Prellure  of  Air  upon  our  Bo¬ 
dies,  may  be  proved  to  be  equal  to  3982  /.■  The 
Difference  of  the  Air's  Weight  at  different  times,-  is 
meafured  by  the  different  Height  to  which  the  Mer¬ 
cury  is  buoyed  up  in  the  Barometer  ;  and  the- great- 
eft  Variation  of  the  Height  of  the  Mercury  being 

1  F  three 


i  X  ..iii 


A  I  R 


AIR 


three  Inches,  a  Column  of  Aft  of  any  affignftble 
Bafe  equal  to  the  Weight  of  a  Cylinder  of  Mercufy 
of  the  fame  Bafe,  and  the  Altitude  of  three  Inches, 
will  be  taken  off  from  the  Preffure  upon  a  Body  of 
an  equal  Bale,  at  fuch  times  a!s  the  Mercury  is  three 
Inches  lower  in  the  Barometer}  fo  that  every  Inch 
fquare  of  the  Surface  of  our  Bodies  is  prell-ed  upon 
at  one  Time  more  than  another,  by  a  Weight  bf 
Air  equal  to  three  cubical  Inches  of  Mercury.  Now 
acubical  Foot  of  Water  being  76  /.  a  cubical  Foot 
6f  Mercury  muff  be  1064/.  as  102 144  Drams. 
And  as  102 144  Drams  is  to  a  cubical  Foot,  or 
which  is  all  one,  1728  cubical  Inches  ::  59  ,Hf 
Drams  to  one  cubical  Inch  ;  fo  that  a  cubical  Inch 
of  Mercury  (throwing  away  the  Fraction,  which 
is  inconfiderable)  is=  59  Drams ;  and  there  being 
141  fquare  Inches  in  a  Foot  fquare,  therefore  a 
Mats  of  Mercury  of  a  Foot  fquare  bafe  —  144  Ifi- 
ches  fquare,  and  three  Inches  high,  muff  contairi 
432  cubical  Inches  of  Mercury,  which  x  59  (the 
Number  of  Drams  in  a  cubical  Inch  of  Mercury) 
makes  25488  Drams;  and  this  Weight  does,  a  Foot 
fquare  of  the  Surfaces  of  our  Bodies,  Fuftain  at  one 
time  more  than  at  another.  Suppofe  again  the  Su¬ 
perficies  of  a  human  Body  2=  15  Foot  fquare,  then 
Would  the  Body  fuftain  at  one  time  more  than  at  a- 
nother,  a  Weight  -=  1 5  x  25488  ==  Drams, 

(=iF:~~  Ounces)  =  3982  ^  1.  Troy. 

Hence  it  is  fo  far  from  being  a  Wonder,  that  we 
fornetimes  fuffer  in  our  Health  by  a  Change  of 
Weather,  that  it  is  thegreateft  we  don’t  always  do  fo ; 
for  when  we  eoniider  that  our  Bodies  are  fornetimes 
peiled  upon  by  near  a  Tim  and  a  half  Weight  morb 
than  at  another,  and  that  this  Variation  is  often  very 
Hidden,  ’tis  furprizing  that  every  Fuch  Change  fliould 
not  entirely  break  the  Frame  of out  Bodies  to  Pieces; 
and  the  'Vellels  of  our  Bodies  being  fo  much  ftrait- 
ned  by  an  increafcd  Preffure,  would  itagnate  the 
Blood  up  to  the  very  Heart,  and  the  Circulation 
would  quite  ceafe,  if  Nature  had  not  wifely  con¬ 
trived,  that  when  the  Reliftance  to  the  circulating 
Blood  is  greateft,  the  Impetus  by  which  the  Heart 
contracts  fliould  be  fo  too ;  for  upon  Inereafe  of  the 
Weight  of  the  Air,  the  Lungs  Will  be  more  forcibly 
expanded,  and  thereby  the  Blood  fndre  intimately 
broken  and  divided,  fo  that  it  becomes  fitter  for  the 
more  fluid  Secretions  ;  fuch  as  that  of  the  nervous 
Fluid,  by  which  the  Heart  will  become  more  ftrong- 
ly  contracted  ;  and  the  Blood’s  Motion  towards  the 
Surface  of  the  Body  being  obftruCted,  it  will  pafs  in 
greater  Quantity  to  the  Brain,  where  the  Prelfure 
of  the  Air  is  taken  off  by  the  Cranium ,  upon  which 
Score  alfo  more  Spirits  will  be  feparated,  and  the 
Heart  on  that  Account  too  -metre  enabled  to  carry 
on  the  Circulation  through  all  paffable  Canals, 
whilft  fome  others  towards  the  Surface  are  obftruc- 
ted.  The  molt  confiderable  Alteration  made  in  the 
Blood  upon  the  Air’s  greater  or  Idler  Preffure  on 
the  Surface  of  our  Bodies,  is  reaching  the  Blood 
more  or  lefs  compact,  and  making  it  croud  into  a 
lefs,  or  expand  -into  a  greater  Space  in  the  V  effels 
•it  runs  in  :  For  the  Air  contained  in  t-he  Blood  ab* 
ways  keeps  itfelf  in  Equilibria  with  the  external 
'Air  that  preffes  upon  our  Bodies ;  and  this  it  does  by 
a  conftant  Nifus  to  unbend  itfelf,  which  is  always 
.proportional  to  the  comprefling  Weight  by  which 
it  was  bent  ;  -fo  that ‘if  the  Compreffion  or  Weight 
of  the  circumambient  Air  be  ever  fo  -little  abated, 
the  Air  contained  within  the  Blood  unfolds  its 
Spring,  and  forces  the  Blood  to  take  up  a  larger 
•Space  than  it  did  before.  -F dr  further  Effects  Qf  the 
Changes  of  Air  upon  human  Bodies,  Te  .Mead  -de 


Imperio  Solis  ac  Lunce  in  Corpora  humana  ;  Main - 
wright's  Nonnaturals ;  Sanctorius's  Medicina  Stati¬ 
cal ,  with  Explanations  ;  and  particularly  what  is 
hereunder  the  Term  Re fpi ration, 

AIR  PUMP,  an  Inftrument  to  exhauft  the  Aft 
otit  of  proper  V effels.  Mr.  Boyle  owns  he  had  the 
firft  Hint  of  if  from  Schottus ,  who  had  publifhed  fo 
fhe  World,  (but  Mr.  Boyle  had  not  feen  the  Book) 
that  one  Otto  Geriek ,  Con  fill  of  Magdeburg ,  had 
found  out  at  Way  of  evacuating  Glafs  Veflels,  by 
fucking  out  the  Air  at  the  Mouth  of  the  Veflel, 
plunged  under  Water.  But  this  Engine  was  de¬ 
fective  in  two  Refpedts.  r .  That  in  order  to  eva¬ 
cuate  the  Veflel,  there  was  required  the  continual 
Labour  of  two  ftrong  Men  for  two  Hours.  2. 
The  Receiver  and  Engine  being  all  of  one  Piece, 
there  was  no  way  to  get  things  in  and  out  of  it,  in 
order  fo  try  any  Experiment  upon  them.  To  re¬ 
medy  which,  and  to  fupply  thofe  Imperfections 
which  Mr.  Boyle  had  heard  the  Otto  Geriek  Engine 
laboured  under,  he  directed  one  Mr.  G .  and  Dr. 
Hook,  to  contrive  a  new  and  better  Air  Pump  ;  a 
Defcription  of  which,  as  now  improv’d,  is  as  fol- 
lows : 

It  cohfifts  of  two  Brafs  Barrels  or  Cylinders,  as 
teprefented  by  aaaa,  12  Inches  in  Height,  and  two 
their  Diameters  within  ;  the  Suckers,  or  Emboli , 
are  rat’fed  and  deprefled  by  turning  the  Winch  b  b 
backward  and  forward.  The  Winch  is  fattened  to 
a-Spindle  that  paffes  through  a  Lantern,  whofe  Pins 
perform  the  Office  of  Cogs ;  for  in  its  Motion  they 
lay  hold  on  the  Teeth  of  the  Racks/  c  c  c,  and  fo  re¬ 
ciprocally  as  one  is  depreffed,  the  other  is  elevated  ; 
by  which  Means  the  Valves,  which  are  made  of 
limber  Bladder,  and  fix’d  on  the  upper  Part  of  each 
-EntboluSy  as  well  as  at  the  Bottom  of  the  foremen- 
tion’d  Cylinders,  perform  their  Offices  mutually  of 
bxhaufting  and  difeharging  the  fame  Air  taken  from 
the  Recipient  on  the  Plate  of  the  Pump  ;  and  when 
the  Recipient  comes  to  be  pretty  well  exhaufted  of 
its  contain’d  Air,  the  Preffure  of  the  outward  Alt¬ 
on  the  defending  Sucker  is  nearly  fo  great,  that  the 
Power  required  to  raile  the  other  is  very  little  more 
than  what  furmounts  the  FriCtion  of  the  moving 
Parts,  which  renders  the  Pump  preferable  to  all 
others;  for,  in  the  working  of  them,  the  nearer 
they  approach  a  Vacuum ,  the  greater  is  their  La¬ 
bour  :  But  this  that  I  am  now  deferibing  (under  the 
fame  Circumftances)  is  quite  contrary. 

The  Bottom  of  the  Barrels  are  placed  in  a  Brafs 
Difh,  reprefented  by  d  d,  whofe  Sides  are  about 
two  Inches  high,  and  is  on  Purpofe  to  put  Water 
in,  to  keep  the  Leather  Collars  (on  which  the 
Brafs  Cylinders  ftand)  moift,  whereby  the  Air  is 
prevented  from  infatuating  into  the  Cylinders  into 
thofe  Parts.  The  Cylinders  are  ferewed  down  oil 
the  fame  by  the  Nuts  e  e  e  e,  which  force  the  Fron- 
tifpiece/y  down  on  them, thro’  which  the  two  Pillars 
gggg  pafs.  The  Pillars  have  an  Iron  belonging 
to  each  of  them,  and  pafs  from  them  in  the  Form 
■of  a  Swan  Neck,  decipher’d  by  g  g ,  which  Irons 
are  fattened  to  the  hinder  Part  of  the  Frame,  for 
their  better  Security  from  fhaking.  From  between 
'the  two  Brafs  Barrels  arifes  a  Brafs  hollow  Wire, 
hhhhy  which  hath' a  Communication  with  each  of 
them,  by  Means  of  a  perforated  Piece  of  Brafs 
which  lies  along  horizontally  from  one  to  the  other. 
The  upper  End  of  this  hollow  Wire  is  fattened  to 
another  Piece  of  perforated  Brafs,  which  ferews  on 
underneath  the  Plate  i  i  i  i,  which  is  10  Inches 
over,  and  has  a  Brafs  Rita  folder’d  on  it,  to  prevent 
the  lhedding  of  W ater ;  for  which  there  is  Occaflon 
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in  feveral  Experiments.  Between  the  Middle  and 
the  Side  of  this  Plate  arifes  a  fmall  Pipe  k ,  about  an 
Inch  and  a  half  in  Height,  through  which  into  the 
forementioned  hollow  Wire  pailes  all  the  Air  into 
the  Barrels,  as  it  is  taken  from  the  exhaulting  Re¬ 
ceiver.  Upon  the  Plate  of  the  Pump  is  always  laid 
a  wet  Leather,  on  which  the  Recipients  arc  placed  : 
This  wet  Leather  .prevents  the  ArPs  getting  into  the 
Glalles,  whofe  Edges  are  ;trnty  ground,  and  W  of 
Ufe  for  that  Purpoie  beybuff  any  Cement  whatfo- 
ever,  and  not  only  fecures  it  from  the  Air’s  Ihgrefs 
that  Wav',  but  by  the  Ufe  of  it  we  can  make  Seve¬ 
ral  Experiments  in  the  fame  time  they  formerly 
could  make  one,  without  any  Daubing  or  Difficul¬ 
ty.  Another  Excellency  m  this  Pump  is,  the  Con¬ 
trivance  of  the  Gage,  denoted  by  l  h  i  If  -which 
Gage  is  a  glafs.  Tube  about  3  4  Inches  long,  and  is 
fo  placed  that  it  chnnot  cafrly  redeive  Damage,  and 
is  altogether  out  of  the  Way  of  any  thing  that  is 
experimented  on  the  Pump.  It’s  lower  Orifice  is 
'plung’d  irl  a  Glals  of  Mercury,  delcrib’d  by  m 
t)n  the  Surfade  of  which  is  laid  a  Piece  of  Cork  with 
a  Hole  in  the'  Middle  for  the  glafs  Tube  to  pafs 
through  :  On  this  Cork  is  placed  a  Board  made  of 
Box  Wood,  about  an  Inch  in  Breadth,  ahd  grooved 
in  the  Middle,  to  receive  the  forementioned  Glals 
Tube,  which  is  loofely  loop’d  on  tt>  the  lame  by 
two  brals  Loops,  that  it  may  have  the  Liberty  of 
tiling  and  falling  as  the  Mercury  attends  or  defeends 
in  the  Gage.  To  the  upper  Part  of  this  Tube  is 
cemented  a  brafs  Head,  which  brafs  Head  fits  into 
the  forementioned  perforated  brafs  Piece  that  is 
ferewed  on  under  the  Plate,  and  has  a  Communi¬ 
cation  as  Well  with  the  Recipient  on  the  fame,  as 
with  the  hollow  brals  Wire  h  h  b  h  palling  between 
the  two  Barrels.  The  box  Board  is  graduated  into 
Inches  and  Quarters,  from  the  Surface  of  the  Quick- 
iilver  to  28  Inches  high  ;  from  thence  it  is  divided 
into  Tenths  of  Inches.  Bv  this  Gage  the  Degrees 
of  Rarefafiion  in  any  Experiment  arc  at  all  times 
molt  nicely  to  be  obferved.  The  Air-Cock  n, 
which  lets  in  the  Air,  is  likewife  a  Screw  on  the 
fame  forementioned  perforated  Brafs,  ill  which  the 
upper  Parts  of  the  Gage  and  hollow  Wire  are  in¬ 
ferred  :  00  0  0  reprefents  a  Receiver  lta tiding  on  the 
Plate  of  the  Pump,  on  whofe  upper  Part  p  />,  thro’ 
a  Box  of  Collars  of  Leather  pafies  a  Slip-wire, 
whofe  Office  is  to  take  up,  let  fall,  or  fufpend  any 
thing  at  any  determinate  Height,  in  the  Receiver, 
without  the  Air’s  Inlinuation. 

A  Defcription  of  the  Air  Pump  being  before  given, 
I  Jhall forbear  taking  any  further  Notice  of  it , 
fairing  what  immediately  relates  to  the  following 
Experiments. 

A  A  A  A  is  a  Ladder,  fuch  as  is  generally  ufed  in 
Houfes. 

B  B  is  a  Bar  of  Iron,  which  pafl’es  through  the 
Middle  of  the  upper  Step,  and  is  fattened  to  the 
Back-board  of  the  Ladder  by  two  Nuts  and  Screws 
through  both  the  Board  and  Iron. 

C  6”,  the  Jaws  of  the  L  on  Frame,  which  holds 
the  great  Wheel  D  D,  of  23  Inches  Diameter 
within- its  Groove. 

E  E,  'the  Brafs  Plate  of  the  Air  Pump,  on  which 
the  Recipient  f f  is  placed. 

gg,  the  Spindle,  to  which  Bodies  of  different 
Magnitudes  may  be  fattened,  by  a  Hole  palling 
through  the  Middle  of  them  lufficient  to  receive  the 
Spindle,  and  by  Means  of  the  two  Nuts  h  h,  a  lar¬ 
ger  or  a  fmaller  Body  may  be  lerewed  fatt  on. 
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i  i  is  a  Brafs  Plate  turn’d  true  to  the  ground  Edge 
of  the  Recipient  on  which  it  is  plac’d,  having  a  Brafs 
Box  in  the  Middle  of  it,  which  is  full  of  Collars  of 
Leather  well  oiled,  through  which  the  Spindle  paf- 
fes,  the  Hole  of  the  Brafs  being  like  wile  juft  fit  to 
receive  it. 

k  k  k  k,  two  Pillars,  with  Nuts  to  fefiew  down  a 
Piece  of  Board,  which  has  an  Iron  fattened  to  it  to 
receive  the  upper  Point  of  the  Spindle,  the  lower 
one  falling  into  a  Brafs  Socket,  ferew’d  to  the  Mid¬ 
dle  of  the  Plate  of  the  Air  Pump. 

LL  LL,  the  Supporters,  reaching  from  the  up¬ 
per  Board  of  the  Ladder  to  the  Pillars,  to  prevent 
the  Recipient’s  being  drawn  from  its, Place  by  the 
Motion  and  Tugg  of  the  Wheel-band. 

m  m ,  the  lame  Wheel,  which  the  Band  from 
the  great  one  furrounds,  and  is  an  Inch  and  half  Di¬ 
ameter; 

N  N,  the  Winch  which  gives  Motion  to  the 
whole j  the  fmall  Wheel  m  m  making  about  fifteen 
Revolutions  to  one  of  the  largeWheel  D  D  ;  fo  that 
a  Body  fatten’d  to  the  Spindle  gg  of  the  fmall  Wheel 
m  m,  will  be  turned  1 5  times  round  to  once  of  the 
great  Wheel ;  and  according  as  that  fhn.ll  exceed  in 
Diameter  the  fmall  Wheel,  fo  will  the  Velocity  of 
the  Motion  of  the  extreme  Parts  be  proportiomblv 
increaled. 

0  0  0  0,  a  ttrong  Board  reaching  from  the  lowed 
Jaw  of  the  Machine  to  the  Ground,  for  the  Sup¬ 
port,  of  giVing  a  tteady  Motion  to  the  great  Wheel. 

pp  are  two  Saws  which  fallen  the  Ladder  to 

the  Floor. 

Experiments  on  the  Air  Pump. 

i  .  Take  a  Bladder,  and  fqueeze  out  the  Air  fo' 
as  to  leave  only  what ’remains  in  the  Folds  of  the 
Bladder,  then  tie  it  dole,  and  leal  it  fo  that  the  Air 
canhot  efcape  ;  lay  ,the  Bladder  on  the  Air  Pump* 
and  fit  a  Receiver  over  it,  then  exhauft  the  Re¬ 
ceiver,  and  the  Air  in  the  Bladder  will  expand  itfelf 
fo  as  to  blow  up  the  Bladder ;  when  you  let  in  the 
Air,  the  Bladder  will  return  to  its  former  Shape,* 
which  fhews  the  Expanfion  of  the  Air  by  its  Spang 
or  Elafticity. 

2.  To  knbw  how  much  the  Air  expands  itfelf* 
take  a  Glafs  Bubble  of  about  an  Inch  Diameter, 
with  a  Stem  of  about  fix  or  eight  Inches,  fill  it  al- 
moft  all  full  of  Water,  except  a  very  fmall  Bubble 
of  Air,  then  inverting  this  Bubble  or  Bolt-head  into 
a  Jar  of  Water,  cover  the  whole  with  a  Receiver, 
which  exhauft,  and  the  little  Bubble  of  Air  will 
expand  itfelf  ;  fo  that  by  comparing  the  Bignefs  of 
the  faid  Bubble  of  Air  as  it  was  at  firft,  to  its  Big¬ 
nefs  wffien  expanded,  you  will  know  the  Proper- 
tion  of  the  Expanfion  of  the  .Air. 

3.  Take  an  Egg*  and  break  off  evenly  about  a 
third  Part  of  the  Shell  at  the  little  End,  and  put  the 
Yolk  and  White  out  of  the  Shell,  and  at  the  Box- 
tom  you  will  fee  a  fmall  Bubble  of  Air  which  lies' 
between  the  Skin  aud  the  Shell ;  fet  the  Egg  up' 
in  fome  little  open  Glafs  on  the  Pump,  and  put  a 
fmall  Receiver  over  it,  and  when  you  exhault  the 
Receiver,  the  Air  in  the  Shell  will  expand  itfelf, 
and  raile  up  the  Skin,  fo  as  to  fill  the  Shell,  and  ap^ 
pear  like  a  whole  Egg.  Or,  take  an  Egg,  and 
make  a  fmall  Hole  in  the  little  End,  and  invert  it 
in  a  fmall  Glafs,  and  fet  it  on  the  Plate,-  and  fet  at 
Receiver  over  it,  and  when  vou  exhauft  the  Re- 
eeiver,  the  Air  in  the  Bubble  will  expand  itfelf  fo  as: 
to  force  all  the  Egg  out  of  the  Shell  through  the 
Hole  in  the  End  ;  then  let  in  the  Air,-  and  if  the 

Shell1 


A  [1  *JO 


;A.  I  R 


Shell  be  kept  down,  it-  wiUallreturn  again  into,  the 
Shell';  .which  like  wife,  ftievys.tiie  Expa.niion; oigthe 

'Air  by  its  Spring.  '  :rv  -  biMsdj  nixo8 

4.  "Take  hie  Flint  Glafs.  Bottle  with  the  Brafs 
Head,  and  put  a  little  Mercury  in  the  Bottom*  then 
take  the  T ube  which  is  made  for  that  Purpofe,  and 
fcrew  it  into  the  Hole*  fo  that  the  End  may  al¬ 
ways  touch  the  Bottom  of  the  Bottle, .  then  letting 
the  Receiver  with  the  large  Tube  to  cover  thefmall 
one  over  Bottle  and  Tube,  as  you  exhauft  it,  you  will 
fee  the  Mercury  rife  in  the  Tube,  according  tg  the 
Expanlion  of  the  Air  in  the  Bottle,  (which  when  the 
Receiver. is  quite  exhaufted)  will  Hand  at  the  Height 
of  the  Mercury  in  the  common  Barometer.  Note, 
it*  you  compare  the  Height  of  the  Mercury  in  the 
Gage  under,  the  Pump,  with  the  Height  of  the  Mer¬ 
cury  in  the  Tube  of  the  Bottle  abovefaid,  they  will 
appear  to  be  of  the  fame  Height,  which  (hews  that 
the  Spring  . of  the  Air  is  juft  equal  to  the  Prefiure  of 
the  Atmolphere. 

5.  Take  Glafs  Bubbles  and  hollow  Glafs  I- 
mages,  fo  far  filled  with  Water  as  to  make  them  link 
in  a  Jar  of  Water,  the  whole  being  fet  under  a  Re¬ 
ceiver,  and  upon  drawing  out  the  Air,  the  Bub¬ 
bles  and  Images  will  rife  up  to  the  T op  of  the  W a- 
ter,  but  link  down  again  as  you  let  in  the  Air. 

6.  The  fame  Experiment  may  be  made  by  a 
Bladder  half  filled  with  Air,  and  juft  funk'  with 
Weights. 

7.  Take  a  Bladder  and  fqueeze  out  fomeof.tlie 
Air,  fo  that  it  will  go  into  a  wooden  'cylindric  Box, 
then  lay  a  Plate  of  Brafs  over  the  Bladder,  and  fcrew 
a  Wire  into  the  Middle  of  the  Plate  about  nine  Inches 
high,  lay  on  that  Plate  .Leaden  Weights,  of  what 
Weight  you  pleafe,  with  Holes  in  the  Middle  to  re¬ 
ceive  the  Wire  ;  put  it  on  the  Pump,  with  a  large 
Receiver  over  it  all,  then  the.  Receiver  being  open  at 
the  'Fop,  lay  on  a  wet  Leather  and  a  Plate  pf  Brafs, 
with  a  Piece  of  hollow  Wire  in  the  Middle,  to  re¬ 
ceive  the  Wire  in  the  other  Plate,  and  $pgo'alfo 
into  the  Holes  of  the  Weights  ;  then  exhauft  the 
Receiver,  and  the  Air  in  the  Bladder  will  expand 
itfelf,  and  raife  up  the  Weights,  though  you  have 
above  40  /.  then  let  in  the  Ait,  and  the  Weights 
will  come  down  as  before. 

8.  Take  a  fmall  Tube  about  five  Inches  long, 
and  cement  it  into  a  brafs  Screw,  which  will  fix  it 
to  the  Bottle  which  you  ufe  for  railing  the  Mercury, 
then  tie  a  fmall  Bladder  upon  the  End  of  the  Tube 
which  goes  into  the  Bottle,  and  feal  it  tight,  fo  that 
the  Air  cannot  efcape  any  where  but  through  the 
T ube  ;  fqueeze  the  Bladder  together,  and  having 
put  it  through  the  Screw  Hole  into  the  Bottle,  fcrew 
the  Brafs  Screw  with  a  Leather  upon  it  tight  into 
the  Bottle,  having  firft  blown  up  the  Bladder  with¬ 
in  the  Bottle  before  you  fix  the  Screw,  fo  make  it 
tight  with  a  Key,  and  let  the  Machine  on  the  Pump 
with  a  Receiver  over  it  ;  when  you  begin  to  ex¬ 
hauft,  the  Air  in  the  Bottle  will  expand  itfelf,  and 
prefs  the  Bladder  together,  which  fhews  how  the 
Lungs  of  an  Animal  in  vacuo  are  prelied  together  by 
the  Expanfion  of  the  Air  in  the  Thorax ,  becaufe 
the  Lungs  having  a  Correfpondence  with  the  Re¬ 
ceiver  through  the  Windpipe,  have  no  Air  in  them 
in  fuch  a  Cafe,  to  keep  up  the  Lungs  againft  the 
Expanfion  of  the  Air,  in  the  Cavity  of  the  Thorax 
which  prelies  againft  the  Outfide  of  the'  Lungs ;  as 
the  Air  in  the  Bottle  in  this  Experiment  caufes  the 
Contain’d  Bladder  to  fublift  in  vacuo. 

9.  Cats,  or  other  Animals,  die  in  vacuo,  if  the 
Air  is  not  let  in  again  very  foon. 


io.,  Fifties  put  in  a  -  Jar  of  .Water  under  a  Re¬ 
ceiver,;,  will,  when  .file  Receiver  is  exhaufted,  rife 
up  to  -the  Top  of  the  Water,  without  being  able  to 
go  down  to  the  Bottom,  becaufe  the  Air  in  their 
Wind-bladder  being, expanded  againft  their  Will, 
makes  them  fpecifically  lighter  than  Water  :  Some¬ 
times  the  Bladder  breaks,  and  then  they  fink  to  the 
Bottom,  whence  they  can  rife  no  more.  N.  B  . 
Fifties,  Frogs,  and  ot^er  Animals  that  live  in. Wa¬ 
ter,  will  not  die  by  exhaufting  the  Air  from  the 
Receiver. 

1 1,  Take  a  fquare  Vial,  and  put  in  a  Cork,  then 
feal  it  fo  that  no  Air  can  efcape,  and  put  it  into  a 
Cage, of  Wire,  then  fet  on  the  Pump  with  a  Re¬ 
ceiver  over  it,  and  when  you  begin  to  exhauft,  the 
Air  in  the  Bottle  will  expand  itfelf  fo  as  to  break  it : 
When  you  have  made  this  Experiment,  wipe  your 
Leather  and  your  Pump-plate,  fo  that  none  of  the 
Glafs  remain,  for  it  may  fpoil  another  ExperL 
Inent. 

12.  The  fame  Experiment  is.  to  be  made  with 
the  Bottle  and  Cage,  under  Water,  in  which  Cafe 
the  Shock  will  be  fo  great  as  to  ftiake  the  whole 
Pump. 
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Experiments  to  JheiU  the  Spring  of  tSe  fir.  in  the 
Pores  of  Bodies  (  . 

1 3*  Take  an  Apple,  as  much  fhri veiled  as  can 
be  had,  and  lay  it  on  the  Pump,  fet  a  Receiver 
over  it,  as  you  exhauft  the  Receiver,  the  Apple 
will  appear  as  fmooth  as  one  frefh  gathered  ■,  let  in 
the  Air,  and  it  will  return  to  its  former  Shape* 

14.  Take  a  fmall  Jar  or  Cup,  and  fill  it  almoft 
full  of  fmall  Beer,  then  tnfte  it,  and  fet  it  on  the 
Pump,  and  put  a  Receiver  over  it,  and  when  you 
exhauft  the  Receiver, .  the  Air  in  the  Beer  will  ex¬ 
pand  itfelf,  and  caufe  the  Beer  to  rife  up  in  a  Froth, 
fo  as  to  come  quite  over  the  Glafs,  then  let  in  the 
Air,  and  tafte  the  Beer,  and  you  will  find  it  quite 
dead. 

15.  Take  a  fmall  Jar  or  Cup,  and  fill  it  with 
luke-warm  Water,  and  fet  it  on  the  Pump  with  a 
Receiver  over  it,  and  when  you  exhauft  the  Re¬ 
ceiver,  the  Air  in  the  Water  will  expand  itfelf,  and 
raife  large  Bubbles,  fo  that  the  Water  which  was 
luke-warm  will  leem  to  boil,  dnd  diffufe  its  Heat  fo 
as  to  warm  the  Receiver  all  over  j  then  let  in  the 
Air,  and  it  will  immediately  ceafe  to  bubble* 

1 6.  Take  a  Piece  of  Cork,  and  fix  it  to  a  Piece 
of  Lead,  fo  as  to  poize  the  Cork  that  it  will  but 
juft  fink  in  Water,  then  take  a  Glafs  Jar  full  of  Wa¬ 
ter,  and  put  in  the  Cork  and  Lead,  which  fet  on 
the  Pump  with  a  Receiver  over  it,  and  when  you 
begin  to  exhauft  the  Air  in  the  Pores  of  the  Cork, 
it  will  expand  itfelf  fo  as  to  fwell  the  Cork,  which 
therefore  becoming  lighter  than  an  equal  Bulk  of 
Water,  will  rife  up  to  the  Surface,  then  let  in  the 
Air,  and  the  Cork  will  fink  to  the  Bottom  again. 

17.  Take  boiled  Water,  and  having  after  drawn 
as  much  Air  out  of  it  as  can  be  done  by  the  Pump, 
put  a  Piece  of  raw  Flefti  into  the  Water,  and  you 
will  find,  upon  pumping  out  of  the  Air,  that  Air 
that  was  contain’d  in  the  Flefti  will  extricate  itfelf 
in  Time,  bubbling  up  through  the  Water.  N.  B. 
There  is  Air  in  Blood,  and  all  animal  Fluids. 

Experiments  to  jh  civ  the  Prefer e  of  the  Air. 

18.  Take  a  Glafs  open  at  both  Ends,  of  about 
two  Inches  Diameter,  and  of  what  Height  you 
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pleafe,  fet  it  on  the  Pump,  then  lay  on  your  Hand 
fo  as  to  cover  the  Glafs,  then  begin  to  exhauft,  and 
you  will  feel  the  Preflure  of  the  Air  ;  for  the  Air 
being  taken  from  under  your  Hand  out  of  the  Glafs, 
the-  external  Air  will  prefs  your  Hand  to  the  Glafs, 
fo  that  you  can  fcarcely  move  it ,  upon  letting  in 
the  Air  it  will  be  loofened  again. 

N.  B.  The  Spring  of  the  Air  in  your  Flefh  is  al- 
fo  fhewn  by  this  Experiment,'  the  Flefh  of  the  In- 
fide  of  your  Hand  fwelling  downward  within  the 
exhaufted  Glafs. 

1 9.  Take  a  Glafs  that  is  open  at  both  Ends, 
then  take  a  Bladder  and  wet  it  well,  ftretch  it  over 
the  largell  End  of  the  Glafs,  which  mult  be  at  leafl 
four  Inches  wide,  then  tie  it  and  let  it  dry  on,  and 
when  it  is  dry*  fet  it  on  the  Air  Pump  with  the  Blad¬ 
der  uppermost ;  then  exhauft  the  Glafs,  ahd  the  exter¬ 
nal  Air  will  break  the  Bladder  with  a  large  Report; 

20.  Take  a  Piece  of  common  Window  Glafs, 
and  lay  it  upon  the  Mouth  of  the  Receiver,  dr  brdfs 
Ferril,  and  fet  it  on  the  Air  Pump  ;  exhauft  the  Re¬ 
ceiver,  or  Brafs  Ferril,  and  the  external  Air  will 
break  the  Glafs  all  to  Pieces,  in  the  fame  Manner 
as  the  Bladder  in  the  other  Experiment. 

21.  Take  a  fquare  Bottle,  and  cement  on  a 
Cap  of  Brais,  with  a  Place  for  a  Valve,  then  tie  a 
fmall  Piece  of  wet  Bladder  oVet  the  Hole,  fo  that 
the  Air  can  come  out,  but  cannot  return  the  fame 
Way  ;  then  put  it  in  the  Cage  of  Wire,  ahd  fet  it 
on  the  Air  Pump  with  a  Receiver  over  it;  and  when 
you  exhauft  the  Receiver,  the  Air  in  the  Bottle 
wall  come  out  through  the  Valve  ;  when  you  have 
quite  exhaufted  the  Receiver;  then  let  in  the  Air  on 
a  Hidden,  which  Will  endeavour  td  get  into  the  Bot¬ 
tle,  but  not  being  able  becaufe  of  the  Valve,  it  will 
break  the  Bottle  all  to  Pieces. 

22.  Take  a  Couple  of  brafs  Hemifp'hefes,  and 
fet  them  upon  one  another,  with  wet  Leather  which 
has  a  Hole  in  the  Middle,  in  order  to  make  them 
tight,  and  having  fcrewed  a  Cock  into  One  of  them, 
fix  it  to  the  Pump  by  Means  of  a  double  Male 
Screw,  always  obl’efvmg  to  have  oiled  Leathers  be¬ 
tween  the  Screws  ;  when  you  have  exhaufted  the 
Hemifpheres,  turn  the  Cock  to  fhut  their  Commu¬ 
nication  with  the  Pump  ;  take  off  the  Hemifpheres; 
and  they  will  flick  fo  fall  as  to  require  a  great  F orce 
to  pull  them  afunder,  about  140/.  if  their  Diame¬ 
ter  be  equal  to  three  Inches  and  a  half,  and  propor- 
tionably  moreorlefs,  according  to  their  Diameters, 
the  Weight  required  to  draw  them  afunder  being 
greater  or  lefs,  juft  as  the  Square  of  the  Diameters 
of  the  Hemifphere  is  greater  or  lefs  than  the  Square 
of  three  Inches  and  a  half,  in  which  Cafe  the 
Weight  is  140/.  N.  B.  You  muft  ferew  two 
.Rings  to  the  exhaufted  Hemifpheres,  and  draw  them 
afunder  with  a  ftrong  Steel-yard. 

23.  Take  the  Plate  of  Transferrer  (Which  is  a 
Six  Inch  Plate)  and  having  by  Means  of  its'  Cock 
fixed  it  to  the  Pump,  ferew  a  fpouting  Tube  to  the 
upper  Part  of  it  at  the  End  of  the  Cock  Screw, 
which  comes  through  the  Plate  ;  put  a  wet  Leather 
upon  the  Plate,  and  then  fet  it  upon  the  talleft  Re¬ 
ceiver  you  have;  exhauft  it,  and  having  turn’d  the 
Cock,  take  it  off  the  Pump  ;  hold  the  exhaufted 
Machine  over  a  Bafon  of  Water,  and  having  put 
the  Mouth  oftthe  Cock  under  Water,  open  the 
Cock,  and  the  (Atmofphere  will,  by  its  Preflure, 
force  the  Water  up  into  the  evacuated  Receiver, 
making  a  pleaiant  Fountain. 

24.  Having  exhaufted  the  tall  Receiver  above- 
mentioned,  and  taken  it  from  the  Pump,  take  a 
pretty  large  glafs  Fountain,  or  brafs  one,  with  its 
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Force-pipe  fcrewed  into  it,  but  without  its  Adjutage 
or  Spouting-pipe  ;  let  this  Fountain  be  half  full ’of 
Water  (no  Air  being  edndenfed  over  the  Water) 
and  having  fcrewed  the  Cock  of  the  Plate  to  it,  turn 
the  Cock,  and  the  Air  in  the  Fountain  will  by  its 
Spring  prefs  fo  hard  upon  the  Water  under  it,  as  to 
caufe  it  to  rife  through  the  Force-pipe  quite  into  the 
exhaufted  Receiver,  fpouting  up  in  a  pleafant  Man¬ 
ner,  as  above. 

25.  Take  a  pretty  tall  open  Receiver,  and  ha¬ 
ving  fet  a  Gallipot  half  full  of  Mercury  upon  the 
Plate  of  the  Pump,  take  the  four  Inch  Plate  and 
ferew  it  to  the  Glafs  Tube  that  has  a  double  Male 
Screw  faftened  to  the  End  of  it,  fo  that  when  the 
Plate  (with  a  wet  Leather  under  it)  is  fet  upon  th<5 
Receiver,  the  End  of  the  Glafs  Tube  may  dip  into 
the  Mercury  in  the  Gallipot  ;  then  ferew  the  little 
Spring  Upon  the  upper  Screw  of  the  laid  Tube,  a- 
bove  the  Plate  and  Receiver,  gently  lift  up  the  Pi- 
fton  of  the  Syringe,  and  you  will  fee  the  MercurV 
fife  out  of  the  Gallipot  into  the  glafs  T ube ;  after¬ 
wards  exhauft  the  Receiver  as  much  as  you  can,  and 
When  no  Air  is  left  in  it,  you  may  then  pull  the 
Pifton  of  the  Syringe  quite  up,  without  fucking  any 

.  Mercury  up  the  Glafs  Tube  :  This  fliews  that  all 
the  Phcenomena  of  Su&ion  and  Pumps  are  not 
Owing  to  an  Abhorrence  of  a  Vacuum  in  Nature, 
but  to  a  Preflure  in  the  Air. 

26.  Take  a  Lamp  Cupping-glafs,  and  fet  it  ori 

the  PUfnp  with  a  Receiver  (that  has  a  fmall  Hole 
in  the  Top)  Over  it,  then  exhauft  the  Receiver,  and 
the  Air  in  the  Cupping-glafs  will  expand  itfejf  and 
come  out ;  then  let  the  Air  in  on  a  fudden,  by’  ta¬ 
king  off  your  Finger  which  was  held  at  the  Top- 
hole  of  the  Receiver,  and  the  Cupping-glafs  will 
be  fall,  and  the  Receiver  become  loofened  ;  put 
on  the  Receiver  and  exhauft  again,  and  the  Cup¬ 
ping-glafs  will  be  loofe,  and  the  Receiver  faft  as  at 
firft  ;  but  you  muft  not  fet  the  Cupping-glafs  over 
the  Hole  in  the  Plate,  becaufe  then  you  would  ex¬ 
hauft  that  and  not  the  Receiver.  This  Experiment 
fh'ews,  that  what  is  commonly  called  SuVion ,  is' 
only  the  Preflure  of  Air,  which  fafteris  the  Cup: 
ping-glafs  by  ftriking  againft  the  Outfide  of  it  before 
it  can  get  under  it.  ,  \  ' 

27.  Take  two  glafs  Bubble  Fountains,  (/.  e. 
glafs  Bubbles  of  about  two  Inches  Diameter,  with 
a  Tube  fo  cemented  to  the  Neck  of  each  of  them, 
that  one  End  almoft  touches  the  Bubble  on  the  In* 
fide,  and  the  other  End,  without  the  Bubble  is  al¬ 
moft  all  fhut  up  but  a  fmall  Pin  Hole)  and  invert 
the  one  into  a  little  Jar  of  Water,  and  the  other 
into  a  little  Jar  of  Mercury  ;  then  fetting  all  Under 
a  Receiver,  upon  exhaufting  it,  the  Air,  by  its 
Expanfion,  comes  out  of  the  Fountains  through 
the  Water  and  Mercury;  as  you  let  in  the  Air  a- 
gain,  it  will  force  up  thofe  Fluids  into  their  refpec- 
tive  Fountains  ;  which  being  afterwards  fet  with 
the  right  End  upwards  in  a  tall  Receiver will,  up¬ 
on  exhaufting  it,  make  Jots  of  Water  and  Mercu¬ 
ry  by  the  Spring  of  the  Air,  above  the  Mercury  or 
Water  in  the  Bubbles.  N.  B.  You  muft  not 
quite  exhauft  the  firft  Receiver,  left  too  much  Mer¬ 
cury  or  Water  fhould  be  forced  into  the  Foun¬ 
tain. 

28.  Take  a  common  Barometer  Tube,  and  fift 
it  with  Mercury,  and  invert  it  in  a  little  Mercury, 
in  a  Cup  or  Jar,  then  fet  it  oh  the  Air  Pump,  and 
fet  a  Receiver  over  it  open  at  the  Top,  then  lay  a 
wet  Leather  on  the  Top  of  the  Glafs,  and  take 
the  large  Tube  (mentioned  in  the  4th  Experiment)' 
with  a  Cap  and  PlatSLceraented  on  at  the  one  End,' 
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hermetically  fealed  on  the  other,  and  put  it  over  the 
Tube  with  the  Mercury,  fo  as  to  be  tight  with  the 
Receiver  ;  then  begin  to  exhauft,  and  the  Mercury 
in  the  inner  T ube  will  come  down  in  the  fame  Pro¬ 
portion  as  that  in  the  Gage  rifes*  If  your  Pump  be 
tight,  you  may  bring  it  quite  down  fo  as  to  be  even 
with  the  Surface  of  the  other  Mercury  ;  then  let  in 
the  Air  very  gently,  for  if  you  let  it  in  too  fait,  you 
will  endanger  breaking  the  Tube,  and  fpoil  the  Ex¬ 
periment. 

29.  Take  two  Pieces  of  Marble,  Planes  of 
Giafs,  or  Plates  of  Brafs  well  poliihed,  then  put  a 
little  Oil  between  them,  to  keep  them  from  ad¬ 
mitting  the  Air  between  them,  and  the  loweit  Mar* 
ble  will  dick  fo  faft  to  the  uppermoft  as  to  hold  a 
confiderable  Weight ;  then  take  a  Receiver,  open 
at  both  Ends,  and  fet  it  on  the  Air  Pump,  lay  a 
wet  Leather  on  the  T op  thereof,  and  take  the  braft 
Plate,  with  the  Collar,  Leathers,  and  Slip- wire, 
and  fcrew  on  a  Hook ;  put  the  Plate  upon  the  T op 
of  the  Giafs,  and  hang  on  the  Marbles  or  Plates  on 
the  Hook  within  the  Giafs  ;  then  exhauft  the  Re¬ 
ceiver,  and  they  will  drop  afunder  ;  then  let  down 
the  upper  Piece  juft  upon  the  under,  and  let  in  the 
Air  on  a  fudden,  and  then  the  Marbles,  when  ta¬ 
ken  out  of  the  Giafs,  will  bear  more  Weight  than 
before  when  you  had  put  them  together  with  your 
Hands.  The  fame  Receiver,  Plate,  and  Wire, 
will  ferve,  as  ufed  in  the  2 2d  Experiment. 

30.  Take  a  fmall  Syringe  with  a  leaden  Weight 
at  the  Bottom,  then  take  a  tall  Glais  and  fet  it  on 
the  Air  Pump,  and  lay  a  wet  Leather  on  the  Mouth 
thereof,  then  take  the  three  Inch  Plate,  with  the 
Collar  of  Leathers  and  Wire,  and  fcrew  the  End 
of  the  Wire  into  the  Top  of  the  Syringe,  which 
put  within  the  Giafs  with  the  lead  Weight  at  the 
Bottom  ;  then  exhauft  the  Giafs,  and  the  Weight 
will  come  down  with  the  Barrel  of  the  Syringe, 
becaufe  the  Air  being  taken  out  of  the  Receiver, 
which  prefs’d  upon  the  Pifton  of  the  Syringe,  the 
Weight  becomes  too  heavy  for  the  Fri&ion  of  the 
Pifton’s  Leather  againft  the  Sides  of  the  Syringe, 
and  not  being  refilled  by  the  Air,  it  muft  by  Con- 
fequence  come  down  ;  let  in  the  Air,  and  .the 
Weight  rifing  again,  will  return  to  its. former  State. 

Mijcellaneous  Experiments. 

31.  Take  a  middle-fiz’d  Glals,  wipe  it  well, 
and  fet  it  on  the  Plate,  then  begin  to  exhauft  a  little, 
and  hold  a  Candle  on  the  other  Side,  and  you  will 
fee  a  Halo  about  the  Candle,  or  Feveral  Colours  in 
the  Giafs,  which  will  be  feen  only  when  the  Giafs 
is  firft  exhaufting,  for  when  the  Giafs  is  quite  ex-* 
'haufted  the  Colours  are  all  loft.  But  if  you  let  in 
the  Air  and  begin  to  exhauft,  you  will  fee  the  Co¬ 
lours  as  before,  which  may  be  repeated  as  often  as 
you  pleafe. 

32.  Set  your  Bell  upon  the  Plate  of  yourPump, 
and  cover  it  with  a  Receiver  of  the  middle  Size, 
then  {hake  the  Pump,  and  take  Notice  of  the  Sound 
Of  the  Bell ;  exhauft  the  Air,  and  .you  will  not  hear 
the  Sound  in  vacuo ,  though  the  Clapper  be  made 
to  ftrike  the  Side  of  the  Bell. 

3  3 .  Set  a  lighted  Candle  in  your  talleft  Receiv¬ 
er,  and  a  few  Exfudtions  will  caufe  the  Candle  to 
go  out.;  the  Smoke  of  the  Candle  will  then  lie  at 
the  Top  of  the  Receiver,  but  when  you  have  pum¬ 
ped  out  all  the  Air,  it  will  fall  down.  This  fhews 
that  the  Smoke  does  not  rife,  becaufe  it  is  pofitively 
light,  but  only  becaufe  it  was  fpecifically  lighter  (or 
le&  heavy)  than  Air, 


34.  A  Piece  of  lighted  Charcoal  fixed  by  a  Wire 
to  the  brafs  Hook  belonging  to  the  Collar  of  Lea¬ 
thers,  fo  as  to  fufpend  it  in  a  Receiver,  will  go  out 
in  vacuo. 

3  5.  When  you  would  fire  Gunpowder  in  va¬ 
cuo ,  take  a  Gallipot,  and  inverting  it,  fet  the  Gun¬ 
powder  Iron  (that  you  have  with  the  Pump)  upon 
the  Pot,  having  firft  made  it  red  hot ;  cover  it  with 
your  Gunpowder  Receiver  (which  muft  be  firft 
warmed  by  Degrees,  left  the  Heat  of  the  Iron  fhould 
crack  if)  and  having  exhaufted  it,  by  moving  the 
Slip-wile  up  and  down,  you  will  let  fall  a  Jmall 
Quantity  of  Gunpowder  upon  the  hot  Iron,  where 
it  will  fire  Corn  by  Corn  ;  when  you  let  in  the  Air 
again,  let  it  be  by  little  and  little,  left  you  crack  the 
Receiver*  N.  B.  After  every  Explofion  exhauft 
the  Receiver,  becaufe  the  Gunpowder  generates  Air, 
and  might  burft  the  Receiver. 

36.  If  you  would  preferve  Fruit,  Flowers,  or 
any  thing  elfe  in  vacuo ,  fix  the  Plate  of  your  Tranf- 
ferrer  by  its  Hook  to  the  Pump-plate,  on  which 
you  may  lay  your  Fruit  in  a  Jar  ;  coyer  the  Hole 
with  a  Receiver  that  Hands  on  the  T ransferrer  with 
a  wet  Leather  under  it ;  after  Exhauftion  take  off 
the  Receiver,  as  is  mention’d  in  the  24th  Experi¬ 
ment,  and  keep  it  as  long  as  you  will,  having  ferew- 
ed  the  Cock  to  its  wooden  Foot ;  if  you  would  pre¬ 
vent  the  leaft  Air  from  coming  in,  put  the  whole 
Machine  under  Water  and  keep  it  fc. 

37.  Take  the  Steel  Plate  which  is  fixed  on  the 
Spindle,  with  the  Nuts  belonging  to  the  Machine 
for  the  Attrition  of  Bodies  in  vacuo ,  and  having 
icrewed  the  brafs  Springs  with  the  Flint  tied  to  it, 
fo  as  to  prefs  the  Edge  of  it  againft  the  Steel,  let 
the  Spindle  pals  through  the  Collar  of  Leathers  of 
the  Plate  which  covers  the  large  Receiver  that  is  let 
over  the  Flint  and  Steel ;  put  the  Pulley  and  Spring 
upon  the  Spindle,  and  fcrew  down  the  Board,  with 
the  Center  Hole  crofs  the  Pillars  ;  then  turn  the 
great  Wheel,  to  give  a  Motion  to  the  Steel  Plate 
againft  the  Flint,  which  will  produce  many  Sparks  j 
but  as  you  exhauft  the  Receiver  the  Sparks  will  di- 
minifh  and  quite  vanilli  when  all  the  Air  is  drawn 
out,  tho’  the  lame  violent  Motion  is  continued  ;  fee! 
the  Plate  which  reprefents  the  brafs  Springs  with  the 
Flint  fixed  to  them,  and  the  Hole  to  fcrew  in  the 
Center  Plate  for  the  Spindle  to  turn  upon.  The 
Fame  Figure  alfo  reprefents  the  Spindle  and  Pulley, 
with  the  Steel  Plate  and  Nuts  in  the  Middle. 

35.  Soap’d  Water  will  rife  into  large  Bubbles  in 
vacuo ,  upon  which  you  will  fee  feveral  Colours 
fucceed  each  other ;  and  the  Skin  of  Water,  when 
extreamly  thin,  will  be  black. 

39.  With  a  Piece  of  folid  Phofphorus  write  upon 
a  Paper,  and  laying  it  upon  the  Plate  of  the  Pump, 
with  another  Paper  .under,  (left  you  wet  the  .firft 
Paper)  draw  out  the  Air,  and  the  Phofphorus  will 
brighten  by  Degrees,  and  at  laft  throw  up  a  lucid 
Cloud  to  the  Top  of  the  Receiver.  JV.  B.  The 
Room  muft  be  dark  for  fuch  Kind  of  Experi¬ 
ments. 

40.  If  you  wet  the  Paper  by  Patches  on  which 
you  have  drawn  Lines  with  Phofphorus ,  inftead  of 
a  Cloud  it  will  give  Flafhes  in  vacuo. 

41.  Take  the  Receiver  ufed  for  the  Guinea  and 

Feather  Experiment,  and  to  the  brafs  Plate  ufed  to 
cover  it,  fcrew  a  large  Cupping-glafs  with  a  Tube 
cemented  to  its  Neck,  with  .a  fine  Hole  in  it,  fo  as 
to  make  a  Funnel,  and  having  ftopped  the  Hole 
of  the  Neck  of  the  faid  Cupping-glafs  with  a  wood¬ 
en  Plug,  fill  it  with  Mercury.  Under  the  Receiv¬ 
er  have  another  tall  one  of  an  arch’d  Figure,  with¬ 
out  a  Knot  at  T op,  as  in  the  Plate.  Then 
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Then  having  drawn  out  the  Air  from  both  Glaf- 
fes,  take  out  the  wooden  Plug,  and  the  Weight  of 
the  external  Air  will  force  the  Mercury  with  a 
Shower  upon  the  inward  Glafs,  fp  as  to  produce  a 
great  Light  in  a  dark  Room,  if  the  Mercury  be 
fine,  and  the  Weather  very  dfy7  otherwife  the  Ex¬ 
periment  will  not  fucceed. 

42.  Having  cemented  an  open  Tube  ending  in 
a  Point  to  a  brafs  Stop-cock,  put  it  through  the 
brafs  Plate  that  covers  an  open  Receiver,  fo  that 
the  Tube  may  reach  down  half  an  Inch  below  the 
Surface  of  a  Pound  or  two  of  Mercury,  in  a  Glafs 
Jar  under  the  Receiver  ;  fhut  the  Cock,  then  ex- 
hauft  the  Receiver,  and  then  opening  the  Cock* 
the  Air  will  rufh  in  through  the  Mercury,  fo  as  to 
throw  it  in  little  Balls  all  over  the  Glafs,  and  pro¬ 
duce  a  fiery  Shower  vifible  in  a  dark  Room*  if  the 
Weather  be  dry.  See  the  Plate; 

43.  Having  exhaufted  a  Receiver,  let  ih  the  Air 
again  at  the  Top  through  an  iron  Tube,  (or  brafs 
Tube  whole  End  is  fcrewed  to  an  iron  one)  fo  that 
it  mav  pafs  through  the  Flame  of  Charcoal  before 
it  goes  into  the  Receiver ;  and  when  the  Receiver  is 
full  of  that  Air,  lift  up  the  trover  of  the  Receiver* 
and  letting  down  an  Animal  into  the  Glafs,  you 
will  find  that  this  infe&ed  Air  will  kill  him  immedi¬ 
ately.  If  the  End  of  the  Tube  be  thruft  into  the 
Hole  of  a  foljd  Piece  of  red  hot  Brafs,  which  is 
not  perforated  quite  through,  the  Air  that  multcoine 
into  the  Tube,  will  in  its  Way  carry  along  with  it 
the  Effluvia  of  the  Brafs,  which  wifi  poifon  the 
Air,  but  not  fo  much  as  before*  an  Animal  being 
longer  a  dying  in  this,  than  in  the  laft  Medium;  If 
a  Candle  be  let  down  into  the  Receiver,  when  fil¬ 
led  with  this  Air,  it  will  go  out,  but  purge  the  Air 
as  far  as  it  goes  *  for  you  may  let  it  down  the  fg- 
cond  time  lower  than  the  firft*  and  fo  on  till  the 
whole  Air  be  purified. 

44.  To  an  equal  (but  fmall)  Quantity  of  Oil  of 
Vitriol,  Oil  of  Tartar  per  Deliquium ,  and  Oil  of 
Cloves,  put  two  or  three  fmall  Pieces  of  Phoj'pho- 
rus ,  and  this  Mixture  will  take  Fire  in  the  open 
Air ;  but  the  Addition  of  a  little  common  Water 
will  put  it  out.  This  Preparation  will  not  only 
(hine,  but  boil  up  into  a  Flame  in  the  exhaufted 
Receiver. 

45.  If  you  would  weigh  any  Quantity  of  Air, 
take  a  pretty  large  copper  or  glais  Ball,  fuch  as 
Fountains  (by  Comprefiion  of  Air  upon  Water) 
are  made  of,  and  havigg  by  Means  of  a  Cock  fixed 
it  to  the  Female  Screw  in  the  Plate  of  your  Air- 
pump,  exhauft  it,  (hut  the  Cock*  and  having  ta¬ 
ken  off  this  exhaufted  Ball,  hang  it  at  one  End  of 
the  Beam  of  a  Pair  of  Scales  ;  counterpoise  it  at 
the  other  End,  then  let  in  the  Air  into  the  Ball  by 
opening  the  Cock,  and  the  Ball  will  preponderate  ; 
fo  much  Weight  being  required  to  r.eftore  the  Equi¬ 
librium,  as  anfwers  to  the  Weight  of  the  Air  con¬ 
tained  in  the  Bail  above-mentioned. 

46.  To  the  Slip- wire  of  the  Collar  of  Leathers* 
at  the  T op  of  the  Receiver,  fix  a  Piece  of  Cork 
with  .feveral  fmall  Tubes  going  through  it,  and  ha¬ 
ving  feta  Jar  with  colour’d  Water  in  it  under  the 
Receiver,  pump  out  the  Air  ;  then  by  pufhing 
down  the  Slip-wire,  plunge  the  Ends  of  the  fmall 
Tubes  into  the  colour’d  Water*  and  it  will  rife  as 
high  in  thpfe  Tubes  as  it  does  in  open  Air; 

47.  Take  a  Veflel  of  Brafs  like  a  Funnel,  of 
truncated  Cone,  open  at  both  Ends,  made  fo  that 
the  Hole  at  one  End  is  not  above  half  ah  Inch  Di¬ 
ameter,  and  the  other  End  almoft  four  Inches  *  let 
this  truncated  Cone  upon  the  Receiver  with  the 
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fmall  Hole  upwards,  apd  having  laid  a  Piece  of  flat 
Window  Glafs  upon  it,  exhauft  the  Air,  and  the 
plafs  will  pot  break  ;  let  in  the  Air  again,  and  lay¬ 
ing  the  fame  Piece  of  Glafs  upon  the  larger  Orifice 
of  the  brafs  Veflel,  a$  foon  as  you  have  drawn  out 
the  A'ff,  it  will  break  ;  which  thews*  that  the  Pref- 
fure  of  the  Air  is  proportionable  to  the  .Surface  on 
which  |t  prelles.  The  brafs  truncated  Cone  is 
Ihewn  by  the  Plate ;  which  fee. 

48.  Flies  will  not  die’,  but  be  upable  to  fly  in 

vacuo. 

49.  Take  a  Piece  of  Wood  with  a  littje  Hol¬ 
low  in  it,  like  a  round  Trencher,  anil  weigh  it* 
then  having  laic}  forge  Mercury  in  the  faid  Hollow* 
cover  it  with  a  Receiver,  and  when  you  have  Jr  awn 
out  and  again  let  in  the  Air,  you  wifi  find  ifie  Wood 
much  heavier  than  it  was,  the  Air  having  pireiled  a 
great  deal  of  Mercury  into  the  Pores  of  the  Wood. 

innate  AIR,  [with  Auatotni/ls^]  is  fuppofed  to  bp 
a  fine  aereal  Subftance  inclofed  in  the  Labyrinth  of 
the  inward  Ear,  and  fo  minifters  to  the  due  Con¬ 
veyance  of  the  Sound  to  the  Senfory. 

AlRY  Meteors  :  See  Meteors. 

AIRY  Tf-iplieity ,  [Ajlrology,  ]  the  Signs  Q enjinii 
Libra ,  and  Aquarius. 

AISIAMENTA,  [in  LawJ\  Eafemeilts  or  Con- 
veniencies*  including  any  Liberty  of  Railage,  open 
Way,  Water-Courfe,  &c.  for  the  Eafe  and  Con- 
veniency  of  any  Tenant  of  a  Houle  ,or  Land,  ii 1c. 

AISLE,  [in  Heraldry ,]  fignifies  winged,  or  ha¬ 
ving  Wings. 

AISTHETERIUM,  of  eu&etvofjcaiy 

Gr.  to  perceive ,  J  the  common  Senfory,  vynich 
Cartes  would  have  placed  in  the  Glanduia  pineajis * 
but  is  now  generally  fuppofed  to  be  about  the  Be¬ 
ginning  of  the  Medulla  oblongata  in  the  Corpus  Jirir 
atum. 

AJUTAGE,  is  a  Spout  for  a  Jet  d'Eau  in  any 
Fountain.  Mr.  Mariott  affirms,  that  an  even  po- 
iifhed  round  Hole  in  the  End  of  the  Pipe*  or  Tube, 
wifi  give  an  higher  Jet  than  either  a  <  ylindrical  or 
Conical  Ajutage  *  but  of  thofe  the  latter  is  the  heft. 
Here  follows  foaie  Proportions  of  Ajutages  and 
their  T  ubes. 

1 .  If  the  Heights  Of  two  T ubes  continually  full 
of  Water  be  unequal,  and  the  Adjutages  likewise 
unequal,  then  the  Quantities  of  W^ter  fpouting  out 
through  them  in  the  lame  Time,  are  in  the  Ratio 
compounded  of  the  fimple  Ratio  of  the  Ajutages, 
and  the  fubdu plicate  Ratio  of  the  Heights; 

2.  If  the  Heights  of  two  Tubes  continually  full 
.of  Water  be  equal,  the  Water  will  fpput  opt  thro'- 
Ajutages,  any  hpw  unequal,  with  the  lamy  Velo¬ 
cities. 

3.  If  the  Heights  of  Tubes  continually  full  of 
Water*  and  their  Adjutages  be  unequal,  the  Velo¬ 
cities  of  the  Water  fpouting  out  are  in  the  fubdupli- 
cate  Ratio  o,f  the  Altitudes. 

4.  Mr.  Mariott  found  by  Experience,  that  Wa¬ 
ter  fpouting  out  through  Adjutages,  Jituate  in  the 
fame  horizontal  Line,  and  made. in  the  fame  Tube 
qf  2,  4*  6*  10,  12,  csY.  Lines  in  Diameter,  would 
fpout  higher  through  the  leiler  Ajutages*  than  thra/ 
the  greater  ones. 

ALA,  {^Anatomy a  Term  ufed  for  the  feveral 
Parts  of  the  Body,  which  bear  feme  RefemblapcjS 
to  the  Figure  of  a  Wing.  L. 

ALA,  [in  Botany ,]  fignifies  the  Angle  (which 
generally  is  acute,  and  never  greater  than  a  Right 
one  on  the  Foot  Stalk  of  Plants,  and  is  always  tend¬ 
ing  upwards)  that  either  the  Leaves  or  the  Foot 
.Stalks  of  Leaves  make  with  the  Stalk,  or  with  any 

Branch 
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Branch  of  the  Plant.  Sometimes  alfo  it  is  taken  for 
a  little  Branch,  making  an  Angle  after  that  Manner 
'With  the  Stalk; 

ALABASTRA,  in  a  Plant ,  are  thofe  little 
green  Leaves  which  compdis  in  the  Bottom  of  the 
'Flower. 

AL M, [Anatomy, ]  the  Lobeis  of  the  Liver  and 
the  Nympho: ;  alfo  the  fpongeous  Bodies  in  the  Pu¬ 
dendum  muliebre  ;  alfo  the  Cartilages  of  the  Nofe 
•which  form  the  Noftrils. 

ALAMIRE,  the  lowed  Note  but  one  in  the 
three  Septenaries  of  Mufick,  or  the  Gamut. 

ALARM  Pofl ,  is  the  Grouhd  appointed  to  each 
Regiment  by  the  Quarter-Mafter-General,  for  them 
.  to  march  to  in  Cale  of  an  Alarm  ;  in  a  Garrifori  it 
is  the  Place  where  every  Regiment  is  ordered  to 
draw  up  in  on  all  Occafions. 

ALBADARIA,[yf;whwzy,]  the  largeft  Bone  of 
the  Great  Toe,  at  the  uppermoft  Part  of  the  Me- 
tatarfus.  Arab. 

ALBA  FIRMA,  in  Land ,  is  an  Annual  Rent  in 
Money,  payable  to  the  Chief  or  Lord  of  any  Hun¬ 
dred  ;  and  Spelman  faith,  ’tis  called  Alba,  becaufe 
it  is  notpaid  according  to  theCuftomof  old  Times, 
in  Corn,  which  was  called  Blackmail ,  but  in  Silver, 
or,  as  they  fay  now  in  fome  Parts  of  England ,  in 
White  Money.  There  are  Tenures  of  this  Nature 
in  Wejlmorland ,  2  Part  In/litut .  Fol.  1  o. 

ALBA  PITUITA,  the  fame  with  Leuco-phleg- 
matia. 

ALBUGINEA  Oculi ,  is  a  very  thin  white 
Coat  or  Tunic  of  the  Eye,  adhering  to  the  Cornea , 
■extending  itfelf  beyond  the  Sderotick ,  even  to  the 
Circle  of  the  Iris ,  but  leaves  a  Hole  forward  for 
the  Opening  of  the  Apple  of  the  Eye.  See  Tuni¬ 
ca  Adnata  :  It  is  by  fome  Writers  called  Tunica 
Conjunctiva. 

ALBUGINEA  TESTIS,  is  the  White  Mem¬ 
brane  immediately  involving  the  Tejles  or  Tcjli- 
cles. 

ALBUGO,  the  Pin  and  Web,  is  a  white  Speck 
in  the  Horney  Tunicle  of  the  Eye,  which  hinders 
■the  Sight,  and  ufually  follows  an  Inflammation, 
Wound  or  Ulcer  of  that  Part.  Sometimes  it  is 
taken  for  the  Album  Oculi,  or  White  of  the  Eye  ; 
'being  that  Part  where  the  Tunica  adnata ,  or  Albu¬ 
ginea  adheres  to  the  Sclerotica* 

ALBULA.  This  Word  is  ufed  fometimes  for 
a  Spot  in  the  Eye,  and  then  feems  to  be  the  fame 
with  Albugo :  But  in  the  Plural  Albula ,  fignifies 
fuch  very  aftringent  Mineral  Waters  as  have  a  great 
deal  of  Allom  in  them,  and  are  chiefly  ufed  exter¬ 
nally  for  cleanfing  and  healing  of  Wounds  and  Ul¬ 
cers.  L. 

ALBUM  Oculi ,  fometimes  is  taken  for  the 
fame  with  Albugo  :  But  by  Galen  and  Hippocrates  is 
ufed  for  that  Tunic  of  the  Eye  which  is  ufually 
called  the  Tunica  adnata  ;  and  by  fome  Writers  Al¬ 
buginea  Oculi :  Which  fee  under  thofe  Words. 

:  ALCHAlCKS,  are  a  Sort  of  Verfes  confiding 
-of  two  Dactyls  and  two  Trochees ,  as  fome  will  have 
it  ;  but  Fabricius  faith  they  confift  of  five  Feet,  of 
which  the  firft  is  a  Spondee  or  Iambick ,  the  fecond 
an  Iambick ,  the  third  a  long  Syllable,  the  fourth  a 
DaCtyle,  the  fifth  a  DaCtyle  or  Amphimacer  j  as 
thefeof  Horace. 

>  Vides  nt  alta  flat  nitre  candidum 

:  Soracte,  nee  jam  fujlineant  onus. 

-  ALCHYMY,  [of  Al,  an  Arabic k  Particle,  and 
or  XvllA  t9  melt  Met  ah  that  fub* 


limer  Part  of  Chymiflry  which  teaches  the  Tranf- 
mutation  of  Metals,  and  the  Philojbpher’s  Stone  ; 
according  to  the  Cant  of  the  Adeptijts ,  who  amufe 
the  ignorant  and  unthinking  with  hard  Words  and 
Nonfenfe:  For,  were  it  not  for  the  Arabic k  Par¬ 
ticle  Al ,  which  they  will  needs  have  to  be  of  won¬ 
derful  Virtue  here,  the  Word  would  fignify  no  more 
than  Chymiflry ;  whofe  Derivation  fee  under  that 
Word.  This  Study  of  Alchymy  hath  been  rightly 
defined  to  be  Ars  Jine  Arte ,  cujus  principium  eji 
tnentire ,  medium  laborare ,  &  finis  mendicare  : 
That  is,  an  Art  without  Art,  which  begins  with 
Lying,  is  continued  with  Toil  and  Labour,  and  at 
laft  ends  in  Beggery.  And  fo  poor  Penotns  found 
it,  who  after  he  had  fpenthis  whole  Life  and  For¬ 
tune  in  this  vain  Study,  died  at  laft  in  an  Almf- 
Houfe  at  Tverdon  in  Switzerland  ;  and  ufed  to  fay, 
he  would  recommend  the  Study  of  Alchymy  to  a 
mortal  Enemy,  whom  he  did  not  dare  openly  to 

attack 

ALCOCHODON,  \_Aflrology, ]  i.  e.  the  Giver 
of  Life  or  Years  :  The  Planet  which  bears  Rule  in 
the  principal  Places  of  an  Aftrological  Figure  when  a 
Perfon  is  born,  fo  that  his  Life  may  be  expected 
longer  or  fhorter,  according  to  ihe  Station,  bV.  of 
this  Planet. 

ALCOHOL,?  a  Term  ufed  by  the  Chymijls * 

ALCAHOL,  \  both  for  a  very  fine  or  impal¬ 
pable  Powder,  and  alfo  for  a  very  pure  Spirit  well 
rectified  or  dephlegmated.  Thus  the  higheft  redti- 
fy’d  Spirit  of  Wine  is  called  Alcohol  Vini.  Hence 
to  alcoholize  any  thing,  with  them  fignifies  to  fub- 
tilize  ;  as  when  any  thing  is  beaten  to  a  very  fine 
Powder,  CsV. 

How  to  make  a  tolerable  true  Alcohol ,  or  pure 
Spirit  of  Wine,  fee  in  Alcalizate  Spirit  of-  Wine. 

ALCOHOLIZATION,  the  reducing  any  Sub- 
ftance  into  an  Alcohol. 

ALCOLA,  is  fometimes  ufed  for  Aptha,  and 
fometimes  fignifies  a  tartarous  Sediment  in  Urine* 
and  from  hence  Urine  is  fometimes  called  Alcolita. 

^  ALCOVE,  [  in  Architecture,  ]  is  a  Part  of  a 
Chamber  feparated  by  an  EJlrade ,  or  Partition 
made  by  Columns,  and  other  correfponding  Orna¬ 
ments,^  In  which  is  placed  a  Bed  of  State,  or  fome¬ 
times  Seats  to  entertain  Company. 

ALDEBARAN,  ah  Arabian  Name  for  a  fixed 
Star  of  the  firft  Magnitude,  fituate  in  the  Head  of 
the  Conftellation  called  the  Bull,  and  therefore  is 
ufually  named  the  Bulls  Eye. 

ALE-TASTER,  is  an  Officer  appointed  and 
fworn  in  every  Court-Leer,  to  look  that  there  be 
a  due  Size  and  Goodnefs  of  Bread,  Ale,  and  Beer, 
fold  within  the  Jurildidion  of  the  Leet. 

ALEMBICK,  [  of  Al,  an  Arabic k  Particle, 
and  hpp> /£,  Gr.  j  is  a  Chymical  Inftrument  ufed  in 
Diftilhng ;  It  has  the  Shape  of  an  Helmet,  concave 
within,  and  convex  without  ;  and  towards  the 
Bottom  is  placed  a  Beak  or  Nofe  about  a  Foot  and 
a  half  long,  by  which  the  Vapours  defeend  ;  fome¬ 
times  .hey  are  made  without  a  Nofe,  but  then  they 
are  rather  circulatory  V  eflels,  and  the  Head  is  cal¬ 
led  a  Blind-head  :  They  are  made  ufually  of  Cop¬ 
per  tinn  d  within-fide  ;  and  often  of  Glafs. 

ALEOPHANGINzE  Pillula,  are  purging  Pills 
compofed  of  Aloes  and  feveral  Spices. 

ALER  SANS  JOUR,  (a  Law  Term )  figni-, 
fying  to  be  finally  dilfnifs’d  the  Court,  becaufe  there 
is  no  further  Day  aflign’d  for  Appearance. 

ALEXIPHARMICK  Medicines ,  [A 

K&t  of to  expel ,  and  fdppctKov,  Gr.  Poijon,\ 
are  fuch  as  are  ufed  as  Antidotes  againft  Poifon,  or 
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any  infectious  Difeafe  ;  or  to  raife  orltrengthen  the 
decayed  or  drooping  Spirits  in  malignant  Diftem- 
pers. 

ALEXIPYRETUM,  [*AAe of 
and^vjtT©-,  Gr.  la  Fever. 

ALFXiTERICAL,  /  o(eLhi^e»  and 
ALEXITERICK,  S  Gr.  Potjon ,]  the  fame 
With  Alexipharmick. 

ALEXITERIUMj  a  Prefervative  againft  Poi- 
fon. 

ALFRIDARY,  [Aerology,]  a  temporary  Power 
they  imagine  the  Planets  have  over  the  Life  of  any 
Perfon. 

ALGAROT,[_in  Chymtfry,]  fignifies  a  Itrong 
Emetick  and  Cathartick  Powder,  the  fime  as  Mer- 
curius  Vita;,  being  made  of  Butter  of  Antimony 
precipitated  into  a  white  Powder,  by  being  walhed 
or  diluted  in  a  large  Quantity  of  warm  W ater. 

ALGEBRA  ;  the  wonderful  Analytic k  Art ,  or 
the  Art  of  Equation  3  in  Arabic k  it  is  called  Al-giabr 
IV’al-mokabala ,  from  the  former  of  which  Words 
we  call  it  Algebra  ;  and  it  may  be  render’d,  either 
the  Art  of  Rejlitution  and  Corttparijon ,  or  the  Art  cf 
Refolution  and  Equation.  Lucas  de  Bur  go ,  the  molt 
ancient  'European  Writer  of  Algebra  we  have,  de¬ 
fines  it  Reftauratlonjs  &  Oppojitionis  Regula. 

The  Italians  give  it  the  Name  of  Regula  Rei  & 
Cenfus  ;  that  is,  the  Rule  of  the  Root  and  the  Square, 
becaufe  they  call  the  Root  Res,  and  the  Square 
Cenfus  ;  and  from  Cofa  in  the  Italian  Language,  for 
from  Res,  or  the  Root,  comes  the  Word  Cojfick: 
For  fome  Writers  call  the  Poivers  of  Numbers,  as 
the  Root ,  the  Square ,  Cube,  be.  Cojfick  Numbers . 

Cardan  calls  it,  and  that  very  juftly,  Ars  magna, 
the  great  Art  ;  following  therein  Lucas  de  Bur  go, 
who  ftilesit  in  Italian,  I  Arte  maggiore . 

It  was  certainly  of  old  in  Ufe  amongft  the  Gre¬ 
cians,  but  purpoiely  concealed  as  a  very  great  Se¬ 
cret.  We  have  fome  Examples  of  it  in  Euclid,  or 
at  leaft  m  Thesn  upon  Euclid ,  who  tell  us,  it  was 
firft  communicated  by  Plato :  There  are  alfo  In- 
ftances  of  this  Art  in  Pappus ;  and  we  find  the  Ef¬ 
fects  of  it  plainly  in  Archimedes ,  Apollonius,  and 
fome  others,  though  ftudiouily  covered  and  difgui- 
fed.  The  firft  Book  amongft  the  Greeks ,  and,  I 
believe,  the  only  one  that  treats  profelledly  of  Al¬ 
gebra,  is  that  of  Diophantus,  publifhed  at  firft  in 
Latin  by  Xy lander,  afterwards  in  Greek  and  Latin 
by  Bachet,  with  fome  things  added  of  his  own ; 
and  fince  him  by  Mr.  Fermat,  with  fome  Additions 
of  his  likewife.  But  it  certainly  was  in  Ufe  among 
the  Arabs  more  anciently  than  among  the  Greeks  ; 
and  they  are  fuppofed  to  have  had  it  from  the  Per- 
fiaus,  and  the  Perjians  from  the  Indians.  Thence, 
that  is,  from  the  Arabs ,  the  Moors,  and  Saracens, 
brought  it  into  Spain,  from  whence  it  came  into  Eng¬ 
land  ;  and  that  before  we  knew  any  thing  of  Dio¬ 
phantus.  The  Ufe  of  the  Numeral  Figures,  Ma- 
thematick  Learning,  and  all  our  old  Aftrtinomy, 
came  to  us  likewife  the  fame  Way  from  the  fame 
Original,  and  about  the  fame  Time. 

The  firft  European  Writer  of  Algebra  (as  was 
hinted  above)  is  Lucas  Pacciolus,  or  Lucas  de  Bur- 
go,  a  Minorite  Frier :  His  Book  is  in  Italian,  prin¬ 
ted  at  Venice ,  1494.  He  makes  mention  of  one 
Leonardus  Pi/anus,  and  feveral  others,  from  whom 
he  learn’d  it,  but  we  have  none  of  their  Writings. 
He  fays,  this  Art  came  originally  to  us  from  the 
Arabs,  and  makes  no  Mention  of  Diophantus, 
who  therefore,  ’tis  probable,  was  not  yet  known 
here.  His  Algebra  goes  no  farther  than  Quadratick 
Equations.  , 


Next  came  out  Stiphelius ,  a  good  Author,  but 
he  alfo  went  on  beyond  Quadraticks. 

But  Scipio  Ferreus ,  Cardan ,  Partalea ,  and  fome 
others,  proceeded  to  give  a  Solution  of  fome  Cubick 
Equations. 

After  this  Bombelli  went  a  little  farther,  and  (hew¬ 
ed  how  to  refolve  a  Biquadratick  Equation  into 
two  Quadratick  ones,  by  the  Means  of  a  Cubick. 

Then,  in  the  Iaft  Century,  app.ared  No  uni  us 
( Nttnnez  in  Spanijh)  Ramus,  Schonerus,  Salguacus, 
Clavius,  be.  who  wrote  on  this  Subjed  in  various 
Ways,  but  generally  went  no  farther  than  Quadra¬ 
tick  Equations. 

About  this  Time  out  came  Diophantus ,  wftofe 
Method  differs  much  from  that  of  the  Arabs ,  which 
others  had  hitherto  followed. 

All  this  while,  the  knowm  Quantities  in  any 
Equation,  were  defigned  only  by  the  Numerical 
Letters,  and  there  were  no  Symbols  nor  Marks 
but  for  thofe  that  were  unknown  or  fought. 

But  then  came  Viet  a,  A.  D.  1590,  and  introdu¬ 
ced  what  he  called  his  Specious  Arithmetic l ;  which 
is  a  Way  of  giving  Marks  of  Symbols  to  all  the 
Quantities,  both  known  and  unknown  ;  whereby 
a  very  fhort  and  confpicuous  Way  of  Notation  was 
gained,  the  whole  Operation  expofed  always  to 
the  Eye  in  a  fhort  Synopfs,  and  many  Difcoveries 
were  made  in  Algebra,  not  before  taken  Notice  of. 

V  let  a  alfo  introduced  th  e  Numeral  Exegejis  ofad- 
feCted  Equations,  fhewing  how  to  extrad  their 
Roots  in  Numbers.  And  in  the  Denomination  of 
the  Powers  of  Numbers,  he  follows  Diophantus , 
and  not  the  Arabian  Manner  ufed  by  others. 

The  incomparable  Mr.  Oughtred  followed,  and 
mightily  improved  the  fpecious  Algebra  of  Vieta, 
in  his  Cl  avis  Mathematica,  firft  publifhed  in  1631. 
He  alfo  affeding  Brevity  (which  indeed  he  was  a 
perfed  Mafter  of,  being  fhort,  but  hot  obfeure) 
invented  many  compendious  Charaders  or  Liga¬ 
tures  to  note  the  Sums ,  Differences,  Rectangles, 
Squares,  Cubes,  and  theit  Sum ,  Difference ,  be. 
by  which  Means  his  little  Book  contains  more  ex¬ 
cellent  and  ufeful  Geometry,  than  manv  other 
large  Volumes.  Oughtred ,  in  his  Cldvis,‘  ufually 
contents  himfelf  with  the  Solution  of  Quadraticks, 
rarely  proceeding  to  thofe  of  higher  Powers,  be¬ 
caufe  he  defigned  it  as  an  Introdudion  to  Algebra 
only. 

The  famous  Mr.  Harriott  was  contemporary 
With  Oughtred ,  but  died  before  him  ;  he  left  many 
good  things  behind  him,  of  which  nothing  is  yet 
publifhed  but  his  Analytice  or  Algebra ,  which  Mr. 
IVarner  printed  A.  D.  1 631.  From  this  great  Man 
did  Des  Cartes  borrow,  not  to  fay  fteal,  all  the 
famous  things  in  his  Geometry ,  which  are  purely 
Algebraical,  as  any  one  may  fee,  that  will  compare 
their  Methods  together  :  For  ’tis  impoffible  but 
one  muft  be  copied  after  the  other.  But  the  Geo¬ 
metry  of  Des  Cartes  was  not  publifhed  in  French  till 
the  Year  1 637, and  not  in  Latin  till  the  Year  1 649. 
Therefore  he  muft  have  feen  and  copied  Harriott’s 
Book. 

Mr.  Harriott  did  wonderfully  improve  (in  this 
T reatife)  that  which  is  purely  Algebra,  in  the  follow¬ 
ing  Refpeds,  and  many  others  which  I  might 
mention. 

1.  He  brought  irl  fmall  Letters  inftead  o-f  the 
Capitals  ufed  by  Vieta  and  Oughtred. 

2.  He  waved  the  uncouth  Terms  of  Fihiadrato- 
Cube,  Surfolid ,  be.  explaining  the  Power  plainly  to 
the  Eye,  by  only  repeating  the  Root  as  often  as  the 
Index  of  the  Power. 

1  H  3.  He 
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3.  He  {hewed  the  true  Original  and  ,Conff:tu- 
tion  of  all  Equations,  by  putting  all  the  .Equation 
over  to  one  Side,,  and  thereby  making  the  whole 
'equal  to  Nothing  ;  whereby  alfo  he  determined  the 
Number  of  Roots,  which  he  {hews  are  in  Number, 
fuch  as  the  Index  of  the  higheff  Powers  in  the  E- 
quation. 

4.  He  difcovers  the  true  Conffruction  of  the 
abfolute  Number  (the  Homogeneum  Comparationis) 
in  a  quadratick  or  fuperior  Equation  ;  Ihewing  it 
to  be  the  Produdt  of  the  continual  Multiplication  of 
all  the  Roots. 

5.  The  fame  he  doth  alfo  by  the  Co-efficients. 

6.  He  fhews  the  Way  to  multiply  the  unknown 
Roots  of  an  Equation  according  to  any  Proportion 
affigned,  thereby  freeing  the  Co-efficients  from 
Fractions  and  Surds. 

7.  He  {hews  how  to  reduce  the  adfedded  Qua- 
draticks  to  fimple  Equations,  and  all  adfedted  Cu- 
bicks  to  a  Form  eafily  folvable,  by  the  Means  of  de- 
Itroying  the  fecondTerm  in  fuch  Equations. 

8.  He  (hews  the  Method,  (and  a  very  good  one 
his)  of  folving  all  adfedfed  Quadraticks,  by  com- 
pleating  the  Square. 

9.  He  mightily  alfo  improves  the  Exegefis  nume- 
rcja  invented  by  Viet  a. 

All  thele  vafl  Improvements,  with  many  more, 
(which,  to  avoid  Prolixity,  I  omit)  did  Des  Cartes 
take  from  Harriott ,  without  ever  fo  much  as  na¬ 
ming  him,  and  p.ubliffi’d  them  as  his  own.  ’Tistrue, 
in  his  Geometry  there  are  Abundance  of  excellent 
Things  about  the  Accommodation  of  Algebra  to 
Geometrical  Proportions,  and  many  very  hue  Ge¬ 
ometrical  Effedtions  and  Conffrudtions  ;  but  this 
Was  not  Harriott's  Bufinefs,  who  kept  himielf  up  to 
pure  Algebra  only.  As  to  which  Des  Cartes  hath 
added  but  one  fingle  Rule  (and  even  that  is  plainly 
deducible  from  Harriott's  Principles)  over  and  above 
what  is  in  Harriott  ;  and  that  is,  the  Method  of 
diilolving  a  Biquadratick  Equation,  whofe  fecond 
Term  is  wanting,  into  two  Quadraticks,  by  Means 
of  a  cubick  Equation  of  a  plain  Root ;  and  this,  af¬ 
ter  all,  both  Bcmbell  and  Vieta  had  done  before  him* 
And  thus  leaving  the  French  Plagiary,  I  come  next 
to  another  of  our  Country  Algebraiffs,  Dr.  Pell, 
who  reviled  and  altered  a  Piece  of  Algebra  firff 
publifhed  in  High  Dutch ,  A.  D,  1659,  at  Zurich  ; 
and  after  tranllated  into  Englijh  by  Mr.  Thomas 
Brancher ,  and  printed  A.  D.  1688,  and  called  An 
Introduction  to  Algebra  ;  in  which  Dr.  Pell  gives  us 
a  peculiar  Method  of  his  own  for  applying  Algebra 
to  Problems  of  divers  Sorts ;  and  introduces  a  Way 
of  keeping  a  Regiffer  of  the  whole  Procefs  in  the 
Margin.  He  fhews  alfo  there  how  to  judge  whe¬ 
ther  a  Problem  be  fully  determined  or  not,  which 
is  by  this  Rule  (as  Dr. //^///Qnterprets  him) :  If 
the  Number  of  the  Data,  or  Things  given  in  any 
Queftion ,  be  ( independent  of  each  other )  fewer  than 
the  Things  /ought,  the  Quefion  is  not  fully  deter¬ 
mined ',  but  is  capable  of  innumerable  Anfwers  or 
Solutions. 

But  if  the  Number  of  both  Data  and  Qusefita  be 
.  the Jame ,  the  Quefion  is  then  determined  either  to 
Jome  one,  or  to  Jome  certain  Number  of  Solutions. 

And  when  the  Data  are  more  in  Number  than 
the  Qucefita ,  fo  many  as  exceed  are  always  fuperflu- 
ous,  and  fometimes,  it  may  be,  are  contrary  to,  or 
inconfiffent  with  others,  and  confeque.ntly  render 
the  thing  impoffible. 

Dr.  Pell  alfo,  belides  the  former  Characters,  in¬ 
troduced  this  Mark  ©- for  Involution,  --and  this  vm 
for  Evolution ,  as  he  calls  it,  i.  e.  for  Squaring*  Cu¬ 


bing,  &c.  of  any  Quantity,  and  for  Extracting  the 
Square,  Cube,  csV.  Roots  out  of  any  Quantity.  He 
makes  alfo  the  Mark  :  to  Hand  for  Divifion ,  and 
tregifters  the  feverai.  Steps  of  the  whole  Procefs  by 
Numeral  Figures  in  their  Order  in  the  little  Co- 
lump  in  the  Middle  j  keeping  an  Account  alfo  in 
Symbols  of  the  feverai  Operations  in  the  Column 
towards  the  Left  Hand,  that  fo  you  may  fee  how 
any  Quantity  or  Equation  in  the  large  Column  to¬ 
wards  the  Right  Hand  is  produced  ;  in  which  very 
good  Method  he  is  followed  by  Mr.  Ward,  in  his 
fmall  Treat! fe  of  Algebra. 

Algebra  is  well  enough  divided  into, 

1 .  Numeral  or  Vulgar ;  which  was  that  of  the 
Ancients,  and  ferved  only  to  find  the  Solution  of 
Arithmetical  Problems,  without  any  Demonffra- 
tion  ;  fuch  as  thofe  given  us  by  Diophantus ,  be. 

2.  Specious  or  New,  called  fometimes  Logifllca 
Speeiofa,  and  often  Species  alone  ;  which  lince  Vieta 
hath  been  performed  by  Letters  of  the  Alphabet; 
And  this  Way  of  Notation  is  very  pleafing  to  the 
Mind,  affiffing  to  the  Imagination,  and  eafy  to 
the  Memory.  This  alio  is  no  Ways  limited,  like 
the  former  Algebra ,  to  any  one  certain  kind  of  Pro¬ 
blems,  but  ferves  equally  for  the  Inveffigation  and 
Demonftration  of  all  Theorems  ;  efpecially  if  to 
thole  two  you  add  the  new  Methods  of 

3.  Fluxions ;  a  large  Account  of  which  Vou  will 
have  under  that  Word. 

Quantities  in  Algebra  are  confidered  to  be  either 
Poftive  or  Negative. 

Poiitive,  or  Affirmative  Quantities, are  thole  that 
have  a  real  Value;  and  Negative  Quantities  are 
fuch  as  have  their  Value  oppolite  to  the  Affirmative, 
fo  as  to  deilroy  an  equal  Number  of  Pofitives  when 
added  to  them.  Thus  in  human  Affairs,  Poflef- 
fions  may  be  called  pofitive  or  affirmative  Quanti¬ 
ties,  and  Debts  negative  ones ;  and  fo  in  local  Mo¬ 
tion,  pofitive  Quantities  are  denoted  by  the  Sign 
(H~)  Plus,  and  negative  Quantities  by  the  Sign( — ) 
Minus ;  and  when  no  Sign  is  prefixed  to  the  Quan¬ 
tity,  Plus  is  underftood. 

When  the  Sign  (-{-)  Hands  between  any  two  of 
more  Quantities,  it  denotes  the  Sum  of  thofe  Quan¬ 
tities,  or  that  they  are  to  be  added  ;  but  when  ( — ) 
Hands  between  any  two  Quantities,  it  denotes  the 
Difference,  or  that  they  are  to  be  lubtradted ;  thus 
a  -i-  b  reprefents  the  Sum  of  the  Quantities  a  and  bt 
and  a  and  b  the  Remainder  or  Difference  when  the 
Quantity  b  isfubtracted  from  the  Quantity  a. 

The  Number  of  Times  anyQuantity  is  taken  muff 
always  be  prefixed  before  the  Quantity,  and  that 
Number  is  called  its  Co-efficient;  and  if  no  Co¬ 
efficient  be  prefixed.  Unity  is  underftood  :  Thus* 

7  *  reprefents  the  Quantity  x  taken  7  times ;  alfo 
*—*  1  2  a,  b  reprefents  the  Quantity  a  b  to  be  taken  1 2 
times,  that  is,  whatfoever  the  Value  of  —  a  b  is,  — - 
12  ab  is  12  times  that  Value. 

Simple  Quantities  are  thofe  fingle  Letters  which 
reprefent  the  feverai  Numbers  or  Lines  in  a  Pro¬ 
blem,  or  thofe  which  are  not  connected  by  -f-  or 
—  to  any  other  :  T  bus,  7  a  and  6—  xx  are  fimple 
Quantities. 

Compound  Quantities  are  fuch  as  are  either  the 
Product  Sum,  or  Difference  of  two  or  more  fimple 
Quantities  which  are  connedted  by  the  Sign  H—  or' 
— >,  Thus  a  -4-  b  and  3  xy  -f-  4 be  are  ccffnpound 
Quantities,  as  alfo  3  a  b —  5  xy — 4  c  d  and  —  3^2: 
Hh  4  a  c  are  compound  Quantities. 

Two  or  more  Quantities  immediately  joined  to¬ 
gether,  without  any  Sign  between  them,  denote  a 
Product  or  Quantity  made  by  the  Multiplication  of 
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all  the  Letters  together  :  Thus,  a  b  denotes  a  Quan¬ 
tity  made  by  the  Multiplication  of  a  into  b,  and  axy 
denotes  a  Quantity  by  multiplying  a  by  a-,  and  that 
Product  intoy. 

Among  Quantities  multiplying  one  another,  it  is 
to  be  obferved,  that  the  Sign  (x)  or  the  Word  by  or 
into  is  made  ufe  of  to  denote  the  Produdb  fome- 
times:  Thus,  axb  is  the  fame  with  ab  j  but  the 
chief  Ufe  of  thefe  Notes  is,  when  compound  Quan¬ 
tities  are  multiplied  together  ;  as  if y  2  b  were  to 
multiply  a-  ~T  3  b,  the  Way  is  to  draw  a  Line 
over  each  Quantity,  and  then  write  them  thus: 

y — 2  b  x  x  3  0. 

Quantities  are  laid  to  be  of  the  fame  Degree, 
when  they  are  represented  by  a  Letter  or  Letters 
equally  repeated  thus,  xxx  and  yyy  \  alfo  aaa  and 
bbb,  are  Quantities  of  the  fame  Degree,  but  x,  xx , 
xxxxxxx,  ac.  are  Quantities  of  different  Degrees, 
becaufe  the  Letters  reprefenting  thofe  three  Quanti¬ 
ties  is  oftener  repeated  in  the  2d  than  firft,  and  after 
in  the  3d,  than  2d,  &c.  the  different  Degrees  of  the 
fame  Letter  are  called  the  Powers  of  the  Letter  : 
thus,  x  is  called  the  Root,  or  firft  Power. 
xx  the  Square,  or  iecond  Power. 

.woe  the  Cube,  or  third  Power. 
xxxx  the  Biquadrate,  or  fourth  Power. 

The  Index,  or  Exponents  of  the  Powers  of  a 
Quantity  or  Quantities,  are  Numbers  fet  upon  the 
Right  Hand  of  the  Quantity  to  which  it  is  an  Index, 
and  a  little  higher  than  the  Quantity  j  in  frdall  or 
Italian  Characters. 

Thus,  a\xz,  *3,X4,  where  1,  2,  3,  4?  are 
the  Indexes  of  the  firft,  fecond,  third,  &c.  Powers 
of  X  ;  alfo  thofe  Powers  xxxx  4  ***y  ”4~  6  xxyy-\r 
6  x yyy-\- yyyy  may  with  their  Indexes  be  briefly  thus 
exprefled  ,' *4  -f-  4xy-+-6x1yi-H6xy3-fy4; 

Like  or  ftmilar  Quantities  are  fuch  as  are  reprefen- 
ted  by  the  fame  Letter  or  Letters,  and  alfo  by  the 
fame  Degree  or  Power  of  thofe  Letters :  Thus,  -f- 
6 a — -p  1 6<sr,  J— 4a,  are  dll  like  orflmilar  Quan¬ 
tifies,  only  they  have  unlike  Signs  ;  alfo  5*3y-~ 4* 
y 3  — ] —  1 2x3 y  are  fimilar  Quantities. 

Unlike  or  di {ftmilar  Quantities,  are  thofe  which 
are  reprefen  ted  by  different  Letters,  or  by  different 
Degrees  of  the  fame  Letter. 

Thus,  -4-  5<*,  —  bb,- {-  qx,  —  $y,  are  all  unlike 
Quantities  ;  alfo  — 1—  6a-}-  7 ax-\-  8a3,  —~ga 4,  are 
dilflmilar  Quantities,  becaufe  they  are  differentPow- 
ers  of  the  fame  Letter. 

This  Sign  (=)  reprefents  that  the  Sum  of  the  fe- 
veral  Quantities  Handing  on  the  Left  Hand  of  that 
Sign  are  equal  to  thofe  on  the  Right  :  hence  it  is 

called  the  Sign  of  Equality :  Thus,  a  f  b  y  c^zzx-y-y 
reprefents  that  the  Sum  of  the  Quantities  a ,  b,  and 
c,  are  equal  to  the  Sum  of  the  Quantities  reprefen- 
ted  by  xx  and  y  ;  alfo  the  Difference,  or  Roots  of 
the  Quantities  on  the  Left  Pland  of  the  Sign  of  E- 
quality,  will  be  equal  to  the  Difference  or  Roots  of 
thofe  on  the  Right  Hand,  according  as  their  feveral 
Signs  reprefent. 

When  the  Sign  (  -f )  Hands  between  any  two  Quan¬ 
tities,  it  reprefents  that  the  Quantity  on  the  Left 
Hand  of  that  Sign  fliould  be  divided  by  the  Quan¬ 
tity  on  the  Right :  Thus.,  6  a  3 a,  that  is, 

6a  divided  bv  2  a,  tire  Quotient  is  equal  to  3  a. 

This  Character  (4/)  is  called  a  Radical  Sign,  and 
iignifies,  that  the  Square  Root  of  the  Number  or 
Quantity  is  extracted,  or  to  be  extracted  ;  but  to 
defign  the  Root  of  a  higher  Power,  the  Index  of 
the  Power  is  to  be  written  over  the  Radical -Sign 

thus,  Iignifies  that  the  Cube  Root  of  a  a  a  is  to 


be  extradted  ;  alfo  vG4 ;•*  fignifies  that  the  Biqua¬ 
drate  Root  of  *4  yz  is  to  be  extracted.  Some¬ 
times  the  Radical  Sign  belongs  to  as  many  of  the 
following  Quantities  as  have  a  Line  drawn  over 
them,  asy'b-hc  fignifies  the  Square  Root  of 
the  Sum  of  the  Quantities  b  and  c  ;  likevvife 
r  bb-—c  imports  the  Square  Root  of  the  Remainder 
when  the  Quantity  c  is  tub  trad  ted  from  the  Square 
Root  of  the  Quantity  b , 

Again,  d  -j -r  bb  —  a  :  fignifies  that  the  Quantity 
a  is  firft  to  be  fubtradted  froth  the  Squared,  and  then 
the  Square  Root  of  the  Remainder  is  to  be  added  to 
the  Quantity  d,  and  thefe  arc  called  Univerlal 
Roots.  After  the  fame  Manner  the  Univeriai 
Square  Root  of  d  ---  r  bb  a  may  be  exprefled  thus, 
V  d  Hh  V  b  b  —  a. 

Four  Points  fet  in  this  Form  ( :  :  )  are  always  in 
the  Middle  of  four  Geometrical  Proportionals  ;  as 
for  Example,  thefe  fourNumbeis,  2  :  4.  :  6  :  12  ate 
Geometrical  Proportionals,  and  are  to  be  read  thus, 
as  2  is  to  4,  fo  is  6  to  12  ;  and  in  ahy  four  Num¬ 
bers  in  a  Geometrical  Proportional,  it  is  to  be  ob¬ 
ferved,  that  the  Produdt  made  by  the  Multiplies-? 
tion  of  the  firft  and  laft  T erms,  is  equ:\l  to  the  Pro- 
duct  made  of  the  fecond  and  third  Terms,  thus ; 

2  x  1 2  is  equal  to  24 ;  alfo  4  x  6  is  equal  to  24. 

In  like  Manner,  thefe  four  Quantities  a  :  b  ::c:d 
are  to  be  read  thus ;  as  a  is  to  b,  fo  is  c  to  d. 

And  the  feVeral  Operations  of  Algebra,  fuch  as 
Addition ,  Subtraction,  Multiplication ,  Dhljjon , 
Extraction  of  Roots,  Fractions,  Equations,  Ac. 
you  will  find  Directions  how  to  perform  under 
thofe  feveral  Words. 

ALGEBRA,  befides  the  Authors  mention’d  in 
the  Account  of  this  Science  under  this  Word  in  thid 
Volume,  thofe  that  pleafe  to  have  a  thorough  In¬ 
fight  into  this  wonderful  and  uleful  Art,  may  can¬ 
ful  t  the  following  Authors. 

Diophanti  Alexandrini  Arithmeticorum  Lib.  6; 
Lfc.  cum  Comment.  G.  G:  Racket!  iC  Obfervatio- 
nibus  D.  P.  de  Fermat,  cut  accejfit  DoCtr.  Ana !y ti¬ 
ers  invent um  novum.  T holofa,  1670.  Fol. 

Labyrinthus  Algebra  per  Job.  Jac.  Fergufon. 
1667.  4  to. 

Kerfey’  s  Algebra,  z  Vol.  Fol.  Lend.  1683. 

Raker's  Geometrical  Key  of  Equations.  Load: 

16S1. 

TraCt at  us  de  PrincipHs  Calculi  Exponentialls, 

Analyfis  Geometrica ,  five  nova  et  vend  Metbodus 
Refolvendi  tarn  Probl.  Geometr.  tarn  fhiafl.  Arith¬ 
metical  pars  prima ,  de  Plants.  Author e  Hugo  dl 
Omerique  Sanlacarenje.  Cadiz.  1698. 

Viet  a  Oper.  Math.  Lugd.  Rat.  1646.  Fol. 

Jeak’s  Arithmetick.  Land.  1696. 

Des  Cartes  Geometric,  cum  Comment'driis  Schoo- 
teni.  Atnfer.  1659. 

B  rancher’s  Algebra,  by  Dr.  Pell.  Lend.  166S1 

Erafm.  Rartbolini  Diorifice ,  Jeu  Determinatio 
Equationurn.  Haunigs.  1663. 

Wallifii  Opera  Matbematiccs.  Ox  on.  1657. 
his  Algebra,  Englijk.  Loiid.  1685. 

Comer cium  Epiflolicum.  Lond.  1653. 

De  Billy’s  Diopbantus  Redivivus.  Lugd.  1670. 

Well’s  Arithmetics  Numerofle  &  Speciofa  Ele- 
mentq.  Oxon.  1698. 

Oughtredi  Clavis  Mathematics  denuo  Litnata . 
Ox  on.  1667. 

Floor’s  Algebra.  Lond.  1660. 

Parfons  and  Waf  ell’s  Clavis  Arithmelica.  Lend. 
1703. 

Sturmii 
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Sturmii  Math  efts  Emcleata. 

Balaam’s  Algebra .  Lend.  1653. 

Ward’s  Algebra.  Lend.  1698.  and  his  Young 
Mathematician’s  Guide.  1706. 

Harris’s  Algebra.  Loud.  1  7°5 • 

Hays’s  Fluxions.  Loud.  1709. 

Bern.  Niemventiit  Analyfts  Injinitor.  Amji.  1695. 

Arithmetica  Univerfalis,  by  Sir  IJaac  Neivton. 
Cambridge.  1707. 

ALGEBRATCK  Curve,  [  in  Geometry,  ]  is  of 
fuch  a  Nature,  that  its  Abfcijja  or  intercepted  Dia¬ 
meters  bear  always  the  fame  Proportion  to  their  re- 
fpeclive  Ordinates.  Thus  if  the  Product  of  any 
Abfcijja  multiplied  into  one  and  the  fame  deter¬ 
minate  Quantity,  be  always  equal  to  the  Square  of 
its  correfponding  Ordinate  ;  then  if  that  determi¬ 
nate  Quantity  be  called  p ,  the  Abjcifj'a  x,  and  the 
Ordinate  y  the  Expreflion  of  the  Nature  of  the 
Curve  by  way  of  Equation  will  be  p  x  =zy  y,  where 
p  is  the  Parameter  or  Latus  Return  ot  the  Figure, 
and  the  Curve  is  the  common  Apollonian  Parabola  ; 
and  becaufethe  two  indeterminate  or  flowing  Quan¬ 
tities  x  and  y,  do  here  denote  ftrait  Lines ;  there¬ 
fore  the  Curve  is  call’d  an  Algebraick  or  Geome trick 
Curve.  And  ’tis  plain  that  the  Number  of  fuch 
Curves  mull  be  infinite,  becaufe  there  may  be  an 
Infinity  of  Proportions  or  Relations  between  the 
Ordinates  and  the  Abfcijja. 

But  when  the  Nature  of  any  Curve  is  exprefled 
by  an  Equation,  wherein  one  of  the  indeterminate 
or  flowing  Quantities  reprefents  a  Curve  Line  ; 
then  that  Curve  is  call’d  a  Tranfcendental Curve  ; 
and  if  the  Curve  which  enters  the  Equation,  be 
Geometrical,  or  a  Curve,  as  they  call  it,  oi  the  firft 
Kind  or  Degree,  then  the  tranfeendent  Curve  is' 
call’d  a  Curve  of  the  fecond  Kind  or  Degree  :  And 
when  the  Curve  which  enters  the  Equation  repre¬ 
fents  a  Curve  of  the  fecond  Kind  or  Degree,  then 
xhe  TranJ'cendental  Curve  is  called  one  of  the  third 
Kind  ;  and  fo  on  infinitely. 

ALGENEB,  a  fix’d  Star  of  the  fecond  Magni¬ 
tude  in  the  Right  Side  of  Perfeus,  whofe  Longitude 
is  57  Deg.  17  Min.  Latitude  30.  5.  Right  Af~ 
cenfion  44  Deg.  15  Min. 

ALGOL,  or  Meduja’s  Head ,  a  fix’d  Star  of  the 
third  Magnitude,  in  the  Conftellation  Perjeus , 
\a  hole  Longitude  is  51.  27.  Latitude  22.  22.  and 
Declination  39.  39- 

ALGORITHM,  fometimes  call’d  Lcgijlica  nu- 
meralis ,  is  the  Sum  of  the  principal  Rules  of  Nu¬ 
meral  Computation  ;  of  which  they  commonly 
reckon  five.  Numeration ,  Addition ,  Subtraction, 
Multiplication ,  and  Divifton  ;  to  which  may  be 
added  Extraction  of  Roots. 

ALGORISM,  is  the  practical  Operation  in  the 
feveral  Parts  of  Specious  Arithmetic!: ,  or  Algebra  j 
and  fometimes  the  Word  is  ufed  for  the  Practice 
of  common  Arithmetick  by  the  ten  numeral  Fi¬ 
gures. 

ALHIDADA,  the  Label  ®r  Ruler  which  is 
moveable  on  the  Center  of  an  Allrolabe,  Quadrant, 
lAc.  which  carries  the  Sight.  It  is  fo  called  by  the 
Arabian  Writers  of  Mathematicks,  from  whence 
we  took  and  retain  feveral  Arabick  T erms,  as  Azi¬ 
muth,  Zenith,  Nadir,  Almacanter,  he. 

'  ALIEN,  a  Subjebl  born  in  a  Foreign  Country, 
who,  by  our  Common  Law,  is  not  capable  to  in¬ 
herit  Lands  in  England,  till  Naturalized  by  Ad  of 
Parliament. 

ALIENATION,  is,  in  Law,  making  a  thing 
another  Man’s,  or  to  alter  or  put  the  Polteflion  of 
Lands,  or  other  things,  from  one  Man  to  another; 


and  in  fome  Cafes  a  Man  hath  Power  in  himfelf  to 
do  fo,  wdthout  the  Aflent  or  Licence  of  any  other, 
and  in  fome  not. 

ALIFORMES  Mufculi ,  Alares,  Pterygoides, 
are  Mufcles  arifing  from  the  Pterygoide  Bones,  the 
Procefs  of  the  Os  cuneijorme,  partly  with  a  nervous 
Beginning,  and  partly  flelhy  ;  and  ending  in  the 
Neck  of  the  lower  Jaw,  and  towards  the  internal 
Seat  of  the  Head. 

ALIFORMES  ProceJJits,  are  the  Prominences 
of  the  Os  cuneforttie,  from  the  Fore-part  ;  the 
fame  with  the  Pterygoides. 

ALIMA,  [of  a.  priv.  and  KifAs,  Gr.  Hunger, ] 
Medicines  which  either  prevent  or  allay  Hunger. 

ALIMENT,  is  whatever  ferves  to  nourilh,  fup- 
ply  the  Decays  of,  and  to  recruit  an  animal  or  ve¬ 
getable  Body. 

ALIMENTARY  DuCt,  [Anatomy,]  that  Part 
of  the  Body  through  which  the  Food  pafles  from 
its  Reception  into  the  Mouth,  to  its  Exit  at  the 
Anus,  including  the  Gula,  Stomach,  and  Inteflines ; 
it  is  fometimes  ufed  for  the  T horachick  DuCt. 

ALIMONY,  formerly  fignified  Nourifhment  or 
Maintenance  ;  but  in  a  modern  legal  Senfe,  it  is 
that  Portion  or  Allowance  which  a  married  Wo¬ 
man  fues  for  upon  any  occafionul  Separation  from 
her  Husband,  wherein  fhe  is  not  charged  with  E- 
lopement  or  Adultery.  This  was  recoverable  in 
the  Spiritual  Court,  but  now  only  in  Chancery. 

ALIQUOT  PART  of  a  Number,  is  fuch  an 
one  as  will  exadlly  meafure  it  without  any  Remain¬ 
der.  But  an 

ALIQUANT  PART,  is  that  which  cannot 
meafure  any  Number  exadlly,  but  that  fome  Re¬ 
mainder  will  be  left.  Thus  3  is  an  Aliquot  Part  of 
1 2,  bccaufe  being  taken  four  times  it  will  juft  mea¬ 
fure  it ;  but  5  is  an  Aliquant  Part  of  1 2,  for  being 
taken  twice  it  falls  fnort,  and  when  taken  three 
times  it  exceeds  1  2. 

ALKAHEST,  one  of  the  canting  Terms  of 
the  AlcbymiJU,  by  which  they  intend  an  Univerfal 
Menftruum  that  will  dillolve  all  Manner  of  Bodies  ; 
and  by  which  they  pretend  to  extradl  the  Sulphur 
of  Metals.  Some  Chymifts  have  given  this  mighty 
Name  to  the  Tinbture  or  Liquor  of  Flints ,  which 
is  a  Solution  of  them  made  (after  Calcination)  by 
the  Means  of  Salt  of  Tartar  ;  and  others  to  the 
Liquor  of  Fixt  Nitre,  which  is  Nitre  calcined  and 
fixed,  by  burning  powder’d  Coals  with  it,  and  at 
lall  run  into  a  Deliquium,  by  being  fet  in  a  cool 
Cellar,  as  Oil  of  Tartar  per  Deliquium  is  made.  Van 
Helmont  calls  this  Liquor  Pomes  Ignis  Gehenna :  He 
pretends  to  be  Mafter  of  it  himfelf,  and  Mr.  Boyle 
is  inclined  to  believe  him.  Helmont  faith,  it  would 
diflolve  all  Bodies,  without  leaving  any  Caput  mor- 
tuum,  arid  was  as  fit  for  a  new  Operation,  after  it 
had  diflolved  one  kind  of  Body,  as  at  firft  ;  it  would 
diflolve  Metals,  Marchalites,  Stones,  and  even 
Glafs  itfelf,  when  finely  powder’d. 

’Tis  found,  that  the  common  Menfruumsfeeb 
as  Aqua  Fortis ,  Spirit  of  Nitre ,  he.  when  they 
have  once  diflolved  any  Metal,  are  render’d  inca¬ 
pable  by  it  of  any  further  Service,  having  the 
Points  or  Edges  of  their  Acids  fo  broken,  that  they 
can  hardly  diflolve  any  more  of  the  fame,  or 
any  other  Metal.  Therefore  this  immortal  Alka- 
hefl  had,  in  this  Refpebl,  a  wonderful  Prehemi- 
nence,  if  what  they  relate  of  it  be  true.  And  to 
fhew  that  fomething  of  this  Nature  is  poflible,  Mr. 
Boyle  hys,  that  he  diftill’d  a  Spirit  from  Verdigreafe, 
which  would  ferve  more  ;han  once  as  a  Menjlruum 
to  diflolve  Bodies,  or  to  draw  Tinbtures,  and  be¬ 
ing 
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ing  drawn  off,  was  ready  for  the  fame  Operation 
a-new. 

ALKALIZATE  Spirit  of  10 no  ;  fo  Mr.  Boyle 
calls  a  Spirit  of  that  Liquor  diftilled  from  Salt  of 
Tartar,  or  Tartar  calcined  to  Whitenefs  :  And  by 
fo  drawing  off  Spirit  of  Wine  from  that  Salt,  you 
may  get  eafily  a  pure  and  rich  dephlegmated  Spirit, 
{viz.  one  that  will  burn'all  away  and  fire  Gunpow¬ 
der)  after  this  Manner  : 

Put  about  an  Inch  thick  of  Tartar  calcined 
white,  into  a  Glafs  as  long  and  flender  as  you  can 
procure,  and  then  put  upon  it  Spirit  of  Wine  that 
hath  been  once  rectified,  to  a  Finger’s  Height  above 
the  Tartar,  and  fitting  on  a  Head,  draw  the  Spirit 
off  in  a  very  gentle  Heat  3  or  at  leaft  fo  much  of 
it  as  you  conclude,  or  find  will  come  pure,  and 
it  will  anfwer  your  Expectation  at  the  firft  Diftilla- 
tion.  The  Tartar  being  dried  and  new  calcined, 
will  ferve  again  for  a  new  Operation.  If  you  can¬ 
not  procure  Tartar,  Quicklime,  or  the  Salt  of  Pot- 
afhes,  will  do  tolerably  well.  EjJhy  of  Unfuccefs- 
fulnefs  of  Experiments. 

ALKALI,  a  Chymical  Word,  fignifying  the 
fix’d  Salt  of  any  Plant 3  and  is  fo  call’d,  becaule  the 
Herb  called  Kali,  which  is  a  Kind  of  Sea-blite , 
G lap- wort,  or  Salt- wort,  yields  fuch  a  Salt  in  a 
great  Quantity.  This  fix’d  Salt  of  Plants  (which 
is  made  by  burning  the  Plant,  making  a  Lixivium 
or  Lee  of  its  Afhes ;  and  after  filtrating  the  Lee,  e- 
vaporating  the  Moifture  over  a  gentle  Heat,  that 
the  fix’d  Salt  may  remain  at  the  Bottom  of  the  Vef- 
fel)  being  render’d  very  porous  by  the  Fire’s  paf- 
fing  fo  often  through  it  in  its  Calcination,  and  it  may 
be  fixing  there  fome  of  its  Eflential  Salt  :  And  be- 
caufe  very  many  of  the  fiery  Particles  do  alfo  flick 
in  thofe  Pores,  it  makes  a  very  great  Ebullition  or 
Effervefcenfe  when  any  acid  Liquor  is  mihgled 
with  it  5  and  from  thence,  all  Bodies  that  do,  or 
are  fuppofed  to  ferment  with  Acids,  are  now  al¬ 
ways  called  Alkalies ,  or  Alkalijate  Bodies 3  not  be- 
caufe  they  mull  always  contain  any  hidden  Alkali  in 
them,  which  fome  Chymifts  aflert  as  neceflary  to 
the  Caufe  of  Fermentation ;  but  becaufe  they  are 
of  the^Nature  of  Alkalies  themfel.ves,  and  have  their 
Pores  naturally  fo  form’d,  in  fuch  a  Proportion,  as 
that  they  are  fitted  to  be  penetrated  and  put  into  a 
violent  Motion  by  the  Points  of  the  Acid  poured 
upon  them.  Thefe  fix’d  Salts  of  Plants  are  called 
Fix'd  Alkalies :  But  the  volatile  Salts  of  V egeta- 
bles,  becaufe  they  will  ferment  with  Acids,  are 
called  Volatile  Alkalies. 

ALKALIZATION,  a  reducing  or  turning  in¬ 
to  Alkali. 

ALKERMES,  in  Pharmacy ,  is  a  Confedlion 
defcribed  in  the  Dijpenfatory ,  and  fold  in  the  Shops, 
and  fo  called  from  the  Arabick  Particle  Al  and  Ker - 
mes ,  which  are  Red  or  Scarlet  Grains ,  the  chief  In¬ 
gredient  in  the  ConfeCtion. 

ALLANTOIS  or  ALLANTOIDES,  is  the 
Urinary  Tunick  placed  betwixt  the  Amnion  and  the 
Chorion ,  which  by  the  Navel  and  Urachus  (or  Paf- 
fage  by  which  the  Urine  is  convey’d  from  the  In¬ 
fant  in  the  Womb)  receives  the  Urine  that  comes 
out  of  the  Bladder:  It’s  called  likewile  Farcimina- 
lis ,  becaufe  that  in  many  Brutes  it  is  of  the  Shape 
of  a  Gut-pudding,  but  in  Man,  and  fome  other 
few  Animals,  it  is  round,  and  like  the  thin  foft  Skin 
which  wrappeth  the  Child  in  the  Womb. 

The  ingenious  and  accurate  Dr.  Richard  Hale , 
of  Trinity  College  in  Oxford ,  in  Pkilof  T ran fabt. 
N.  271.  hath  obliged  the  World  with  avmore  per¬ 
fect  Difcovery  of  the  human  Allantois ,  and  alfign’d 
VOL.  I. 


the  Reafons  why  thofe  who  believed  its  Exigence 
had  not  before  fully  found  it  out 3  giving  alfo  an 
Anfwer  to  the  Objections  of  thofe,  who  even  Hill 
deny  its  Reality. 

ALLEGATION,  is  the  Citation  or  Quotation 
of  any  Authority,  Book,  b’c.  to  make  good  any 
Point  or  Aflertion.  L. 

ALLEGORY,  [’Ams y>ej.A,  of  «aa©-,  another , 
and  Gr.  Ifay,\  is  a  Figure  in  Rhetorick, 

conlilaifig  of  one  continual  Metaphor,  carried  on 
through  the  whole  Difcoyrfe  3  or  it  is  a  Series  and 
Continuation  of  Metaphors,  as  that  Allegory  in 
Horace ,  Lib.  1.  Ode  ty. 

O  Navis  referent  in  Mare,  te  novi  flu  fins. 

where  by  the  Ship  is  meant  the  Commonwealth,  by 
the  Waves  the  Civil  War,  by  the  Port  Peace  and 
Concord ,  by  the  Oars  Soldiers,  and  by  the  Man¬ 
ners  Magijlrates. 

ALLEGIANTIA,  is  the  natural  and  fworn 
Allegiance,  or  legal  Obedience,  which  every  Sub¬ 
ject  bears  to  his  Prince. 

ALLEGIARE,  is  to  juftify  and  clear  himfelf  by 
CourfeofLaw,  of  the  Crime  objected  to  him. 

ALLEMANDE,  is  a  Kind  of  grave  lblemn 
Mufick,  where  the  Meafure  is  full,  and  the  Move¬ 
ment  flow. 

ALLIANCE,  properly  is  a  Connection  of  two 
Perfons,  or  two  Families  together  by  Marriage  3 
but  it  is  often  extended  in  a  larger  Senfe,  fignifying 
the  Leagues,  Unions  and  Treaties,  made  between 
Princes,  &c. 

ALLIGATION,  is  a  Rule  in  Arithmet'ck,  (fo 
called  from  the  Numbers  being  bound  of  connec¬ 
ted  together  by  circular  Lines)  relating  to  the. 
Mixture  of  Merchandizes  ;  as  Corn,  Wine,  Me¬ 
tals,  Medicines,  Gfe.  one  with  another 3  and  to 
the  Proportion  of  the  Ingredients  in  any  Quantity 
of,  and  the  Price  of  fuch  a  Mixture.  »Tis  di- 
ftinguifhed  into  two  Kinds,  viz.  Alligation  Medial, 
and  Alternate. 

Alligation  Medial  teaches  how  to  find  a  Mean  iii 
the  Price,  Quantity  or  Quality,  between  the  Ex- 
treams  3  and  all  Cafes  in  it  may  be  folved  by  thefe 
Propofitions  and  -Rules : 

1.  Having  the  Quantity  of  the  Ingredients,  and 
the  particular  Prices,  to  find  the  Price  or  Value  of 
fome  Part  of  the  Mixture. 

Rule.  Multiply  the  Ingredients  feverally  bv 
their  own  Prices,  and  divide  the  Sum  of  thole 
Products  by  the  Sum  of  the  Ingredients,  and  the 
Quotient  anfwers  the  Queftion. 

2.  Having  the  particular  Prices  of  the  Ingredi¬ 
ents,  and  the  Sum  paid  or  received  for  a  Mixture 
bought  or  fold  ;  to  find  what  Quantity  of  each 
was  bought  or  fold. 

Rule.  Divide  the  Sum  paid  or  received  for  the 
Mixture  bought  or  fold,  by  the  Sum  of  the  par¬ 
ticular  Prices,  the  Quotient  gives  what  was  re¬ 
quired. 

3.  Knowing  the  Ingredients  of  a  Mixture,  to 
augment  or  diminilh  the  Mixture  proportionally. 

Rule.  Sum  up  the  Ingredients  3  then  fay,  As 
that  Sum  is  to  the  Augmentation  or  Diminution, 
fo  is  the  Quantity  of  each  Parcel  of  the  Mixture  to 
the  Quantity  of  the  Mixture  defired. 

4.  Knowing  the  Nature,  Quality,  orFinenefsof 
the  feveral  Ingredients  of  a  Mixture,  to  find  the  re- 
fulting-Temperament  or  Finenefs  of  the  whole. 

Rule.  Place  the  feveral  Quantities  of  the  Mix¬ 
tures  in  Rows,  againft  which  place  orderly  their 

*  I  feveral 
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feveral  Qualities  of  Finenefs,  and  multiply  each 
Quantity  by  iis  ovyn  Quality  or  Degree  of  Finenefs, 
then  as  the  Sum  of  all  the  Quantities  is  to  the  Pro- 
duds  of  all  thele  Quantities,  fo  is  Unity  to  the 
Qtial  ity  or  Finenefs  of  Mixture. 

E> ample.  There  are  melted  and  mixed  toge¬ 
ther  two  Kinds  of  Silver,  one  worth  5  s.  and  the 
oilier  worth  4  s.  an  Ounce,  and  there  were  four 
Ounces  of  the  former,  and  eight  of  the  latter ; 
what  is  the  Value  of  an  Ounce  of  the  Mixture  ? 


Onti.  s. 


Silver 


(4-1-5  =  20 

184-4=3  2 
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5.  Knowing  the  Quantities  of  a  Mixture,  to 
find  the  particular  Quantities  of  any  Ingredient  in 
any  Part  of  the  Mixture. 

If  the  Mixture  be  compounded  of  but  two 
Things,  then  lay,  As  the  Total  of  the  Ingredients 
in  the  Compofition,  is  to  the  Part  of  the  Mixture 
propofed  :  So  is  the  Quantity  of  the  Ingredient  pro- 
pofed  in  the  whole  Compofition,  to  the  Quantity  of 
the  Ingredient  in  the  Part  defined. 

But  if  the  Mixture  be  decompounded,  then 
you  mull  repeat  your  Work  upon  every  Mix¬ 
ture* 

6.  Knowing  the  Total  of  a  Mixture,  with  the 
Total  Value*  and  the  Values  of  the  leveral  ingre¬ 
dients  mixed,  to  find  the  feveral  Quantities  mixed* 
though  unequally. 

Rule.  Multiply  the  T otal  of  the  Mixture  by  the 
lea'll  Value  ;  fubtrad  the  Produd  from  the  total 
Value,  and  the  Remainder  is  the  firlt  Dividend : 
Then  take  the  faid  leaft  Value  from  the  greatell 
valued  Ingredient,  and  the  Remainder  is  the  firlt 
Divifor.  The  Quotient  of  this  Divilion  fhews  the 
Quantity  of  the  highelt  priced  Ingredient,  the  o- 
ther  is  the  Complement  to  the  whole :  And  when 
more  Ingredients  than  two  are  in  the  Compoii- 
tion,  the  Divifors  are  the  feveral  Remains  of  the 
leaft  Value  taken  from  the  other.  The  Dividends 
are  the  Remains  left  upon  the  Divilions,  till  o  re¬ 
main  there  j  which  will  be  one  Sort  of  the  Num¬ 
ber  of  Ingredients,  and  this  defedive  Ingredient  is 
to  be  fupplied  as  a  Complement  ;  and  in  Divifion 
no  more  mull  be  taken  in  every  Quotient,  than 
that  there  may  remain  enough  for  the  other  Divi¬ 
fors,  and  the  laft  to  leave  nothing  remaining. 


II.  Alligation  Alternate ,  fhews  the  due  Propor¬ 
tion  of  every  Ingredient  entring  the  Mixture,  and 
counter-changes  the  Places  of  fuch  Exceflesor  Dif¬ 
ferences  as  fall  out  between  the  mean  Price  and  the 
Extreams,  aferibing  it  to  the  greater  Extream  which 
proceeds  from  the  lefler,  and  the  contrary. 

Rule  1.  Let  every  greater  Extream  be  linked 
with,  one  leller. 

2.  When  either  of  the  Extreams  be  fingle,  and 
the  other  Extreams  be  plural,  the  fingle  Extream 
mull  be  linked  to  ali  the  reft. 

3.  If  both  greater  and  lefler  Extreams  are  not 
fingle,  then  they  may  be  linked  fo  diverfly,  that 
fundry  Differences  may  be  taken,  and  Diverlities 
of  Anfwers  to  the  Queftion,  yet  all  true.  But  if 
one  of  the  Extreams  be  fingle,  there  can  be  but 
one  Anfwer. 

4.  The  Numbers  being  linked,  take  the  Diffe¬ 
rence  of  each  Number  from  the  mean  or  common 
Price,  and  place  this  Difference  againft  the  Num¬ 
ber  it  is  linked  to  alternately. 


5.  Every  Number  linked  with  more  than  one, 
muft  have  all  the  Differences  of  the  Numbers  it  is 
linked  to  fet  againft  it. 

6.  Thofe  Differences  refolve  the  Queftion,  when 
the  Price  of  every  of  the  Ingredients  is  given  with¬ 
out  their  Quantities,  and  the  Demand  be  to  mix 
them  fo  as  to  fell  a  certain  Quantity  at  a  mean 
Rate. 

7*  But  when  the  Quantity  of  one,  with  the 
Price  of  all  the  Ingredients  is  given,  and  the  De¬ 
mand  is  to  know  the  Quantities  of  the  other  Ingre¬ 
dients*  then  the  Rule  of  Three  is  to  beufed. 

8.  And  when  the  Price  of  every  Ingredient  is 
given,  without  any  of  their  Quantifies*  and  the 
Demand  be  to  make  up  a  certain  Quantity  to  be 
fold  at  a  mean  Rate,  then  all  the  Differences  added 
together  fhall  be  the  fir  ft  Number  in  the  Rule  of 
Three ;  the  whole  Quantity  to  be  mixed  fhall  be 
the  fecond  Number,  and  each  Difference  apart  the 
feveral  third  Numbers:  And  fo  many  Sorts  mix’d* 
fo  many  Operations  of  the  Rule  of  Three. 

9*  A  Queftion  may  be  fo  propounded,  as  both 
Sorts  of  Alligation  is  needful  to  the  Refolution. 


Example. 

Suppofe  a  Mixture  of  Wine  of  119  Quarts  be  requi¬ 
red ,  that  mujl  be  made  up  of  theje  jeveral  Prices , 
7  d.  8  d.  1 4  d.  and  15  d.  fo  as  the  whole  may  be 
afforded  at  12  d.  per  Quart. 


Having  link’d  8  to  i 4,  and  7  to  13,  and  coun- 
terchariged  their  Difference  from  the  common  Price 
1 2  d.  I  find  the  Sum  of  their  Differences  to  be  1 4, 
by  which  dividing  1 19,  the  Quotient  is  8  or  85, 
or  for  Conveniency  in  Operation 


1 2 


8  ?  2 

HS  3 

15J  5 


Quarts. 
Ai-ha=4#=  1 7 
AH-4~-f=34 
“|-f-3=T=25i 

*4-5 =*2=42? 
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ALLIOTH,  the  Name  of  a  Star  in  the  Tail  of 
the  Great  Bear ,  whofe  Obfervation  is  much  ufed 
at  Sea.  The  Elevation  of  the  Bole ,  or  the  Lati¬ 
tude  ,  may  thus  be  eafily  found  by  this  Star. 

Obferve  when  Allioth  comes  to  the  Meridian  un¬ 
der  the  Pole ,  then  take  the  Height  of  the  Pole-Star 
with  a  Quadrant,  and  out  of  that  fubtrad  2 o.  25. 
the  Diftance  of  the  Pole-Star  from  the  Pole ,  the 
Remainder  is  the  Pole's  Height,  or  the  Latitude. 

ALLITERATION,  (  a  Figure  in  Rhetorick  ) 
is  a  repeating  and  playing  on  the  fame  Letter. 

ALLOCATIONE  FACIENDA,  is  a  Writ 
direded  to  the  Lord  Treafurer  and  Barons  of  the 
Exchequer ,  upon  Complaint  of  fome  Accomptant, 
commanding  them  to  allow  him  fuch  Sums  as  he 
hath  by  virtue  of  his  Office  lawfully  and  reafonably 
expended. 

ALLOCATION,  [in  Law ]  is  an  Allowance 
made  upon  an  Accompt. 

ALLODIAL  Lands ,  are  thofe  for  which  no 
Rents,  Fines,  nor  Services  are  due.  Such  as  Free- 
Land. 

ALLODIUM,  a  Law-Term,  fignifying  every 
Man  s  own  Land,  &c.  which  he  pollefleth  merely 
in  his  own  Right,  without  Acknowledgement  of  any 
Services,  or  Payment  of  any  Rent  to  another,  which 
is  a  Property  in  the  higheft  Degree. 

ALLOY,  \_A loijy  E.  ]  is  the  Proportion  of  a  ba- 
fer  Metal  mingled  with  a  finer  or  purer  ;  as  the 
Quantity  of  Copper  that  is  mingled  with  Gold  to 
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make  it  of  a  due  Hardnefs'  to  be  coined  into  Money, 
is  called  its  Alloy  ;  and  Gold  that  hath  more  of  this 
than  it  ought  to  have,  is  faid  to  be  of  a  coarfer  or 
greater  Alloy.  The  Proportion  of  Alloy  for  Gold 
ufed  in  our  Mints,  is  about  a  i  2th  Part. 

AXAAJ'bA-JVorks.  Allum  is  made  of  a  Stone  of 
a  Sea-weed  and  Urine.  The  Stone  is  found  in  moll 
of  the  Hills  between  Scarborough  and  the  River  of 
Tees  in  the  County  of  York,  and  alfo  near  Prejlon 
in  Lancajbire  ;  it  is  of  a  blueifh  Colour,  and  will 
cleave  like  Cornifh  Slate.  The  Mine  which  lies 
deep  in  the  Earth,  and  is  pretty  well  moiften’d  with 
Springs  is  the  bell.  The  dry  Mine  is  not  good, 
2nd  too  much  Moifture  cankers  and  corrupts  the 
Stone*  making  it  nitrous.  In  this  Mine  are  found 
feveral  Veins  of  Stone  call’d  Doggers ,  of  the  fame 
Colour,  but  not  lb  good.  Here  are  found  thofe  al¬ 
fo  which  are  commonly  call’d  Snake-Stones.  For 
the  more  convenient  working  of  the  Mine,  which 
J'ometimes  lies  20  Yards  under  the  Surface  or  Cap 
of  the  Earth,  (which  mull  be  taken  off  and  harrow’d 
away)  they  begin  their  Work  on  the  Declivity  of 
a  Hill,  where  they  may  be  alfo  well  furnifhed  with 
Water.  They  dig  down  the  Mine  by  Stages,  to 
fave  Carriage,  and  lo  throw  it  down  near  the  Places 
where  they  calcine  it.  The  Mine,  before  it  is  cal¬ 
cin’d,  being  expos'd  to  the  Air,  will  moulder  into 
Pieces,  and  yield  a  Liquor  whereof  Copperas  may 
be  made  *  but  being  calcin’d  it’s  fit  for  Allum  ;  as 
long  as  it  continues  in  the  Earth,  or  in  Water,  it 
remains  an  hard  Stone.  Sometimes  a  Liquor  will 
ifiiie  out  of  the  Side  of  the  Mine,  which  by  the 
Sun’s  Heat  is  turned  into  natural  Allum.  The 
Mine  is  calcin’d  with  Cynders  of  Neivcajlle  Goal, 
Woods  and  Furzes  ;  the  Fire  made  about  two 
Foot  and  half  thick,  two  Yards  broad,  and  ten 
Yards  long.  Betwixt  every  Fire  are  Stops  made 
with  wet  Rubbifh  ;  fo  that  any  one  or  more  of 
them  may  be  kindled,  without  Prejudice  to  the 
reft.  After  there  are  8  or  10  Yards  Thicknefs  of 
broken  Mine  laid  on  this  Fewel,  and  five  or  fix 
of  them  fo  covered,  then  they  begin  to  kindle  the 
Fires,  and  as  the  Fires  rife  towards  the  Top*  they 
ftill  lay  on  frefh  Mine  :  So  that  to  what  Height 
you  can  raile  the  Heap,  which  is  oftentimes  about 
20  Yards,  the  Fire  without  any  farther  Help  of 
Fewel,  will  burn  to  the  Top  ftronger  than  at  the 
firft  kindling,  fo  long  as  any  Sulphur  remains  in  the 
Stones. 

In  calcining  thefe  Stones,  the  Wind  many  times 
does  Hurt,  by  forcing  the  Fire  too  quickly  through 
the  Mine,  leaving  it  black  and  half  burnt;  and  in 
others,  burning  the  Mine  too  much*  leaving  it  red. 
But  where  the  Fire  pafles  foftly  and  of  its  own  Ac¬ 
cord,  it  leaves  the  Mine  whole,  which  yields  the 
beft  and  greateft  Quantity  of  Liquor. 

The  Mine  thus  calcin’d,  is  put  into  Pits  of  Wa¬ 
ter  fupported  with  Frames  of  Wood,  and  rammed 
on  all  Sides  with  Clay  :  They  are  about  10  Yards 
long,  five  broad,  and  five  deep,  and  fet  with  a  Cur¬ 
rent  that  turneth  the  Liquor  into  a  Receptory, 
from  whence  it  is  pump’d  into  another  Pit  or  Mine; 
fo  that  every  Pit  of  Liquor,  before  it  comes  to 
boiling,  is  pump’d  into  four  feveral  Pits  of  Mine ; 
and  every  Pit  of  Mine  is  fteeped  in  four  feveral 
Liquors  before  it  be  thrown  away,  and  the  laft:  Pit 
being  always  of  the  frefh  Mine. 

This  Mine  thus  fteeped  in  each  of  the  feveral 
Liquors  24  Hours,  or  thereabouts,  is  of  Courfe 
four  Days  in  palling  the  four  feveral  Pits,  from 
whence  the  Liquors  pafs  into  the  Boiling-Houfe. 

The  Water,  or  Virgin  Liquor  often  gains  in  the 


firft  Pit  two  Pound  Weight  ;  in  the  fecond  it  in- 
creafeth  to  five  Pounds,  in  the  third  to  eight  Pounds, 
and  in  the  laft  Pit,  which  is  always  frefh  Mine,  to 
twelve  Pounds ;  and  fo  in  Proportion  according  to 
the  Goodnefs  of  the  Mine,  and  its  being  well  cal¬ 
cin’d.  For  fometimes  the  Liquors  paffing  the  four 
feveral  Pits,  will  not  be  increas’d  to  above  fix  Or 
feven  Pound  Weight,  and  at  other  Times  above 
12  Pounds,  feldom  holding  a  conftant  Weight  one" 
Week' together  :  Yet  many  times  Liquor  of  feveri 
or  eight  Pounds  Weight  produces  more  Allum  than 
that  of  10  or  i  z  Pounds  Weight,  either  through  the 
Badnefs  of  the  Mine,  or  its  being  ill  calcin’d,  which 
is  the  ufual  Reafon. 

And  if  by  paffing  the  weak  Liquor  through  a- 
mother  Pit  of  frefh  Mine,  you  bring  it  to  be  10  or 
1 2  Pounds  Weight,  yet  you  fhall  make  lefs  Allum 
with  itj  than  when  it  was  but  eight  Pounds  W eight. 
For  what  it  gains  from  the  laft  Pit  of  Mine,  will 
be  moft  Nitre  and  Slam,  which  poifens  the  good 
Liquors,  and  diforders  the  whole  Houfe  till  the  Slam 
be  wrought  off. 

That  which  they  Call  Slam,  is  firft  perceived  by 
the  Rednefs  of  the  Liquor  when  it  comes  from  the 
Pit,  occafioned  either  by  the  Badnefs  of  the  Mine, 
or  more  ufually  its  being  over  or  Under  calcin’d, 
which  in  the  Settler  finks  to  the  Bottom,  and  there 
becomes  a  muddy  Subftance,  and  of  a  dark  Co¬ 
lour.  That  Liquor  which  comes  whiteft  from  the 
Pits  is  thp  beft. 

When  a  Work  is  firft  begun,  they  make  Allum 
of  the  Liquor  only  that  comes  from  the  Pits  of 
Mine,  without  any  other  Ingredients,  and  fo  might 
continue,  but  that  it  would  ipend  fo  much  Liquor 
as  not  to  quit  Coft. . 

Kelp  is  made  of  a  Sea-weed  called  Tangle,  iucli 
as  comes  to  London  in  Oyfter  Barrels:  It  grows  oii 
Rocks  by  the  Sea-fide,  between  high  and  low  Wa¬ 
ter  Mark.,  Being  dried,  it  will  burn  and  run  like 
Pitch  ;  when  cold  and  hard,  ’tis  beaten  to  Athes, 
fteeped  in  Water,  and  the  Lees  drawn  oft’  to  two 
Pounds  Weight  of  thereabouts. 

Becaufe  the  Country  People  who  furnifh  the 
Work  with  Urine,  do  fometimes  mingle  it  with 
Sea- water,  which  cannot  be  difeovered  by  Weight, 
they  try  it,  by  putting  forne  of  it  to  the  boiling  Li¬ 
quor  ;  for  then  if  the  Urine  be  genuine,  it  will  work 
like  Yeaft  put  to  Beer  or  Ale  ;  but  if  mingled,  it 
will  ftir  no  more  than  fo  much  Water. 

They  obferve  that  the  beft  Urine  for  that  Pur- 
pofe,  is  fuch  as  comes  from  poor  labouring  People, 
who  drink  but  little  ftrong  Drink. 

The  Boiling  Pans  are  made  of  Lead,  nine  Feet 
long,  five  broad,  and  two  and  half  deep,  fet  upon 
Iron  Plates  about  two  Inches  thick  ;  which  Pans 
are  commonly  new  caft,  and  the  Plates  repair’d  five 
times  in  two  Years. 

When  the  Work  is  begun,  and  Allum  once  made, 
then  they  fave  the  Liquor  which  comes  from  the 
Allum,  or  wherein  it  fhoots,  which  they  call  the 
Mothers,  with  this  they  fill  two  Thirds  of  the 
Boilers,  and  put  in  one  Third  of  the  frefh  Liquor 
which  comes  from  the  Pits.  Being  thus  fill’d  up 
with  cold  Liquor,  the  Fires  having  been  never 
drawn  out,  it  will  boil  again  in  lefs  than  two,  Hours 
Time.  And  in  every  two  Hours  Time  the  Li¬ 
quor  will  wafte  four  Inches,  and  the  Boilers  are  fil¬ 
led  up  again  with  green  Liquor. 

The  Liquor,  if  good,  in  the  boiling  will  be  grea- 
fy;  as  it  were,  at  the  Top  ;  if  nitrous,  it  will  be 
thick,  muddy,  and  red.  In  boiling  24  Hours  it 
will  be  36  Pound  Weight.  Then  is  put  into  the 
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Boiler  about  an  Hogfhead  of  the  Lees  of  Kelp,  of 
about  Two-penny  "Weight,  which  will  reduce  the 
whole  Boiler  to  about  27  Pound  Weight, 

If  the  Liquor  be  good,  as  loon  as  the  Kelp  Lees 
are  put  into  the  Boiler,  they  will  work  like  It  eaft 
put  to  Beer  ;  but  if  it  be  nitrous,  the  Kelp  Lees  will 
itir  it  but  very  little  ;  and  in  that  Cafe  the  Work¬ 
men  mull  put  in  more  and  {Longer  Lees. 

Prefently  after  the  Kelp  Lees  are  put  into  the 
Boiler,  all  the  Liquor  together  is  drawn  into  a 
Settler ,  as  big  as  the  Boiler  and  made  of  Lead,  in 
which  it  {lands  about  two  Hours,  and  in  that 
Time  moil  of  the  Nitre  and  Slam  link  to  the  Bot¬ 
tom. 

This  Separation  is  made  by  the  Help  of  the 
Kelp  Lees ,  for  when  the  whole  Boiler  confifts  of 
green  Liquor  drawn  from  the  Pits,  it  is  of  Power 
itrong  enough  to  call  off  the  Slam  and  the  Nitre  ; 
but  when  the  Mothers  are  us’d,  the  Kelp  Lees  are 
needful  to  make  the  faid  Separation. 

Next,  the  faid  Liquor  is  fcooped  out  of  the  Set¬ 
tler  into  a  Coder ,  made  of  Deal  Boards,  and  ram¬ 
med  with  Clay.  Into  this  is  put  20  Gallons  or  more 
of  the  Urine,  according  to  the  Goodnefs  or  Badnefs 
of  the  Liquor,  for  when  the  Liquor  is  red  and  ni¬ 
trous,  the  more  Urine  is  required. 

In  the  Cooler ,  the  Liquor  in  temperate  Weather 
{lands  four  Days ;  the  fecond  Day  the  Mum  begins 
to  ftffke,  gather  and  harden  about  the  Sides,  and 
at  the  Bottom  of  the  Cooler. 

If  the  Liquor  fhould  Hand  above  four  Days,  then 
it  would  turn  to  Copperas. 

The  Ufe  of  the  Urine  is  as  well  to  caff  off  the 
Slam,  as  to  keep  the  Kelp  Lees  from  hardening  the 
Allum  too  much. 

In  hot  Weather  the  Liquor  will  be  a  Day  lon¬ 
ger  in  cooling,  and  the  Allum  in  gathering,  than 
in  temperate  Weather.  But  in  Froft,  the  Allum 
ihoots  or  ftrikes  too  foon,  not  giving  Time  for  the 
Nitre  and  Slam  to  fink  to  the  Bottom,  whereby 
-they  are  mingled  with  the  Allum.  This  produces 
double  the  .Quantity,  but  being  foul,  it  is  confumed 

in  waffling.  • 

When  the  Liquor  hath  Hood  four  Days  in  the 
Cooler,  then  that  call’d  Mother  is  fcooped  into  a 
Ciflcrn,  the  Allum  remaining  on  the  Sides  and 
Bottom,  and  from  thence  the  Mothers  are  pump’d 
back  into  the  Boilers  again  ;  fo  that  every  five  Days 
the  Liquor  is  boil’d  again,  until  it  evaporate  or  turn 
into  Allum  or  Slam. 

The  Allum  taken  from  the  Sides  and  Bottom  of 
the  Cooler ,  is  put  into  a  Cillern  and  walhed  with 
■Water,  that  they  ufe  for  the  fame  Purpofe  ;  being 
about  1  2  Pound  Weight,  after  which  it  is  Reached 
as  follows. 

Being  waffled,  it  it  put  into  another  Pan  with  a 
Quantity  of  Water,  where  it  melts  and  boils  a  lit¬ 
tle  ;  then  it  is  fcoop’d  into  a  great  Cask,  where  it 
commonly  Hays  ten  Days,  and  is  than  fit  to  take 
down  for  the  Market. 

The  Liquors  are  weigh’d  by  Trey  Weight;  fo 
that  half  a  Pint  of  Liquor  muff  weigh  more  than 
fo  much  Water,  by  fo  many  Penny-weight.  From 
Phil.  Tranf.  N.  142. 

ALLUVION,  [in  the  Civil  Law ,]  an  Acceffion 
or  Accretion  along  the  Sea-Shore,  or  the  Banks  of 
lame  Rivers,  by  Tempefts  and  Inundations.  L. 

ALMACANTERS,  an  Arabick  Word  figni- 
fying  the  fame  with  Parallels  of  Altitude  on  the 
Globe  :  Which  fee.  Some  write  it  Almicanterahs , 
and  others  Almacanterahs. 

ALMACANTERS  STAFF,  is  an  Inftrument 


ufually  made  of  Pear-tree  or  Box,  with  an  Arch  on¬ 
ly  of  1 5  Degrees,  to  take  Obfcrvations  of  the  Sun, 
about  the  Times  ,  of  its  Rifing  and  Setting,  in  or¬ 
der  to  find  the  Amplitude ,  and  consequently  the 
Variation  of  the  Compafs. 

ALMAN  Furnace,  or  Almond ,  as  fome  write 
it,  is  a  Furnace  us’d  by  Refiners,  and  by  them  cal¬ 
led  the  Sweep  :  By  it  all  Sorts  of  Metals  are  Separa¬ 
ted  from  Cynders,  Parts  of  Melting-pots,  Tells, 
Bricks,  and  all  other  harder  Bodies,  which  muff 
firft  be  beaten  to  Powder,  before  they  are  put  into 
the  Furnace. 

This  Furnace  is  about  fix  Foot  high,  four  wide, 
and  two  thick,  made  of  Brick,  having  a  Hole-  in 
the  Midft  at  the  Top  eight  Inches  over,  and  grow¬ 
ing  narrow  towards  the  Bottom,  whereon  the  Fore¬ 
part  ends  in  a  fmall  Hole  environed  with  a  Se¬ 
micircle  of  Iron,  to  keep  the  melted  Metal ;  about 
the  Middle  of  the  Back  there  is  another  Hole  to  re¬ 
ceive  the  Nofe  of  a  great  Pair  of  BellowSi 

When  the  Furnace  is  annealed  with  Charcoal, 
and  hot,  they  throw  two  or  three  Shovels  of  Coal 
to  one  of  the  fore-mention’d  powder’d  Stuff,  and 
fo  proceed  during  the  w7hole  Work,  which  conti¬ 
nues  without  Intermiffion  three  Days  and  Nights. 

After  eight  or  ten  Hours  the  Metal  begins  to 
run  t  .and  when  the  Receiver  below  is  pretty  full, 
they  lade  it  out  with  an  Iron  Ladle,  and  call  it 
into  Soivs,  in  Hollows,  or  Forms  made  with 
Affies. 

ALMANACK,  [is  derived  by  Verfiegan  A1 
mon  ac,  or  Almonahtr,  Sax.  All  ?noon  heed ;  but 
Scaliger  derives  it  of  Al,  an  Arabick  Particle,  and 
(m>vclA(,  Gr.  i.  e.  the  Courje  of  the  Months  ;  others 
derive  it  of  Al,  Arabick,  and  mana ,  to  count  or 
reckon  ;  others  again  of.  id l  ntatn  ctCljL,  Teut. 
q.  d.  an  Obfervation  of  all  the  Months ,"]  is  an  E- 
phemeris ,  Table,  or  Kalendar,  wherein  are  the 
Months,  the  Days  of  the  Week,  the  Faffs  and  Fe- 
ftivals,  the  Changes  of  the  Moon,  &c. 

ALMONDS  of  the  Throat,  or  the  Tonfilla,  a 
glandulous  Subftance  reprefenting  two  Kernels  pla¬ 
ced  on  each  Side  of  the  Uvula,  at  the  Root  of  the 
Tongue.  They  are  covered  with  the  common 
Tunick  of  the  Mouth,  and  have  Veins  and  Ar¬ 
teries  from  the  Carotydes  and  Jugulars  :  They  are 
of  a  lax  and  fpongy  Subftance,  having  feveral  Si¬ 
nus’s  within  them,  in  which  they  contain  the  Li¬ 
quor  of  the  Saliva,  which  they  receive  from  the 
Brain,  and  by  difperfing  it  to  the  Larynx ,  Jaws> 
T ongue ,  and  Oejophagus ,  do  moiften  and  lubricate 
thofe  Parts.  When  thefe  are  fwelled  and  intiamed 
by  a  Cold,  &c.  they  very  much  ftreighten  the  Paf- 
fage  of  the  Throat,  and  render  Swallowing  painful 
and  difficult,  and  help  to  make  what  we  call  a 
fore  Throat ,  and,  as  the  Country  People  fay,  the 
coming  down  of  the  Almonds  of  the  Ears. 

ALMONER,  is  an  Officer  in  a  King’s  or 
Prince’s  Houfe,  whofe  Bufinefs  is  to  diftribute  Alms 
to  the  Poor ;  he  hath  Forfeiture  of  all  Deodands  and 
,  the  Goods  of  Felons  de  fe,  which  he  is  to  difpofe  of 
to  the  Poor.  Terms  de  Lay  39. 

ALMUCANTERHS,  the  fame  with  Alma- 
canters  ;  which  fee. 

ALMUTEN,  [with  AJlrologers,~\  the  Lord  of  a 
Figure,  cr  the  ftrongeft  Planet  in  a  Nativity. 

ALNAGER,  Aulnager,  properly  one  that  mea- 
fureth  Cloth  by  the  Ell,  the  doing  of  which  is 
Alnage.  He  is  a  publick  fworn  Officer  of  the 
King,  who  either  by  himfelf  or  his  Deputy,  looks 
to  the  Affize  of  Woollen  Cloth  throughout  the 
Kingdom,  and  to  the  Seals  for  that  Purpofe  or¬ 
dain’d. 
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dain’d.  Now  there  are  three  Officers  belonging  to 
this  Affair,  the  Searcher ,  the  Meafurer ,  and  the 
Alnager  ;  which  laft  is  now  become  the  Collector 
of  the  Subfidy  granted  to  the  Crown  by  feveral  Sta¬ 
tutes. 

ALOETICKS,  Medicines  wherein  Aloes  is  the 
principal  Ingredient. 

ALOGOTROPHY,  [of  &KoyQ-,  unreafonable , 
and  7po<? it,  Gr.  Food,  J  a  dil proportionate  Nutri¬ 
ment,  when  one  Part  of  the  Body  is  nourifhed  more 
or  lefs  than  another 

ALOOF,  is  a  Sea  Term,  fignifying  as  much  as 
beep  your  Luff' ;  being  a  Word  of  Command  from 
him  that  Conns ,  to  the  Man  at  the  Helm,  to  keep 
the  Ship  near  the  Wind,  when  Pie  fails  upon  a 
Quarter  Wind. 

ALOPECY,  [«tA6mx»66,  of  aKuoril;,  Gr.]  is  a 
fliedding  of  the  Hair,  occafioned  by  the  Pox,  or 
otherwile ;  fo  called  from  a  Fox,  &hu7n\%,  whofe  U- 
rine  is  faid  to  make  Places  bald  and  barren  for  a 
Year,  as  the  Scholiaft  on  Callimachus  obferves  ;  or 
from  a  Difeafe  peculiar  to  a  Fox.  It  is  called  like- 
wife  epieto if,  from  the  Figure,  becaule  that  the  Parts 
being  imooth  and  deftitute  of  Hair,  iook  winding 
like  a  Serpent.  It’s  common  to  both  thefe  Diftem- 
pers  that  the  Hair  falls  off  areatim,  i.  e.  by  /bedding ; 
whence  this  Difeafe  in  general  is  called  Area.  Blan¬ 
chard, 

ALOPEX,  is  by  fome  Writers  a  Termufed  for 
the  Mulcle  Pfoas. 

ALPHETA,  the  Name  of  a  Star :  See  Liicida 
Corona. 

ALPHUS,  7  [eiAp<§h,  Grd\  is  a  cutaneous  Di- 

ALPHOS,  S  itemper  in  which  the  Skin  is 
rough,  and  looks  here  and  there  as  if  there  were 
Drops  of  a  White  Colour  upon  it :  Some  call  it 
Morphew  \  it  differs  from  the  Leuce ,  in  that  it  pe¬ 
netrates  not  fo  deep  as  the  Leuce  doth; 

ALRAMECH,  a  Star’s  Arabick  Name,  Which 
is  the  fame  with  Arfturusc 

ALTAHEST  Paracel), r,  a  mix’d  Body  chymi- 
cally  reduced  to  its  firft  Principles. 

ALTER  AGE,  or  Altaragiwn,  is  a  Wofd  that 
includes  not  only  the  Offering  made  upon  the  Al¬ 
tar,  but  alfo  the  Profit  that  arifes  to  the  Prieft  by 
realon  of  the  Altar. 

ALTERATION,  is,  in  a  Phyfical  Senfe,  that 
Motion  by  which  a  Body  is  varied  or  changed  in 
fome  Circumflances  from  what  it  really  was  be¬ 
fore,  tho’  as  to  Senfe,  its  Nature  and  Bulk  appear 
to  continue  (till  the  fame  ;  fo  that  it  confifts  in 
the  Body’s  acquiring  of  lofing  fuch'  Qualities,  as 
whether  prefent  or  abfent,  do  not  effentially  change 
the  Subjedt :  And  herein  it  differs  from  Generation 
and  Corruption ,  which  Terms  exprefs  the  Acquifi- 
tion  or  Lofs  of  the  ellential  Qualities  of  any  Body  : 
Or  otherwile, 

ALTERATION  is  an  accide?ital  and  partial 
Change  made  in  any  Body,  without  proceeding  fo 
far  as  to  make  the  Subjedt  be  quite  unknown,  or  to 
take  a  new  Name  or  Denomination  upon  it  ;  or  it 
may  be  called  the  Acquifition  or  Lo/s  of  fuch  Quali¬ 
ties  as  are  not  eflential  to  the  Form  of  any  Body. 

ALTERING  Remedies  ;  fuch  Medicines  as 
ferve  to  purify  and  reftore  the  due  Mixture  of  Blood, 
tnd  other  circulating  Humours. 

ALTERNATE  Proportion  :  See  the  Word 
Proportion ,  N°.  8. 

ALTERNATE  Alligation  :  See  Alligation  Al¬ 
ternate. 

ALTERNATE  Angles :  See  Angles. 

ALTERN  BASE,  a  Term  in  Trigonometry , 
Y  o  l.  L 
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diftinguifhed  from  the  true  Bafe  thus :  In  Oblique 
Triangles  the  true  Bale  is  always  either  the  Sum  of 
the  Sides  (and  then  the  Difference  of  the  Sides  is 
called  the  Altern  Ba/e)  ;  or  the  true  Bale  is  the  Dif¬ 
ference,  and  then  the  Sum  of  the  Sides  is  called  the 
Altern  Bafe. 

ALTERNATION,  is  a  Word  ufed  by  Dr. 
Wallis  and  others,  for  the  different  Changes  or  Al¬ 
terations  of  Order  in  any  Number  of  things  propo- 
fed.  Of  this  that  learned  Mathematician  hath  a 
peculiar  Difcoiirfe  at  the  End  of  his  Algebra.  This 
Alternation  is  eafily  found,  by  only  continual  Mul¬ 
tiplication  of  all  the  Numbers  beginning  at  Unity. 
Thusi  if  it  were  required  to  know  how  many 
Changes  can  be  rung  on  fix  Bells,  you  need  duly 
write  down  i,  z,  3,  4,  5,  6,  and  then  multiply  all 
thofe  Numbers  continually  one  into  another,  and 
the  laft  Product  gives  the  Number  of  Changes, 
Which  Is  720  CHangc-s. 

ALTIMETRY,  [of  i aha,  high  thing?,  and  me- 
tiri;  L.  or  (xz-Tfio,  Gr.  to  meafure,J  the  Art  of 
taking  and  mealuring  of  Heights,  whether  acceffible 
or  inacceffible :  See  Altitudes  or  Heights. 

ALT.  IT  UDE  of  the  Eye,  [in  P erjpeftivef\  is  a 
tight  Line  let  fall  from  the  Eye  perpendicular  to  the 
Geometrical  Plane. 

The  Altiticde  of  any  celeftial  Phenomena;  is  an 
Arch  of  an  Azimuth  Circle  comprehended  between 
the  Horizon  and  the  Phaenomena. 

This  Altitude  is  either  true  or  apparent,  if  Regard 
be  had  to  the  fenlible  and  rational  Horizon  :  See 
Horizon. 

Apparent  ALTITUDE,  is  the  apparent  Eleva¬ 
tion  of  any  celeftial  Phaenomena  above  the  fenfiblfe 
Horizon. 

Real  ALTITUDE,  is  the  Elevation  of  any 
Phaenomena  above  the  real  Horizon. 

Meridian  ALTITUDE,  is  an  Arch  of  the  Me¬ 
ridian  (which  is  a  vertical  Circle)  comprehended  be¬ 
tween  the  Horizon  and  the  Sun  or  Star.  . 

To  obferve  the  Meridian  Altitude  of  the  Sun  or 
Stars,  and  thereby  to  find  the  Latitude  of  the  Place 
of  Obfervation  by  the  feveral  Kinds  of  Inftruments; 
See  Obfervation. 

ALTITUDE  of  the  Pole,  is  always  equtil  to 
the  Latitude,  or  Diftance  of  the  Place  from  the 
Equator. 

ALTITUDE  of  the  Equator ,  is  always  equal 
to  the  Complement  of  the  Latitude^  that  is,  to  the 
Number  of  Degrees  the  Latitude  wants  of  90. 

Parallax  of  ALTITUDE  :  See  Parallax. 

ALTITUDE  of  Motion i  is  a  Term  ufed  by 
Dr.  Wallis  in  his  Mechanicks,  for  the  Meafure  of 
any  Motion,  eftimated  according  to  the  Line  of 
Direction  of  the  moving  Force. 

ALTITUDES,  or  Heights  of  Places  perpendi¬ 
cularly  above  the  Horizon^  are  thus  found,  whether 
acceffible  or  inacceffible,  i.  e.  whether  they  are  luch 
whofe  Foot  or  Bottom  you  can  have  Accels  to,  or 
fuch  as  you  cannot  come  near. 

1.  To  take  an  Acceffible  Altitude  at  one  Station „ 

Let  T  be  a  T ower  Handing  upon  a  level  Ground 
whofe  Height  is  required,  your  Station  being  at  Sf 
90  Foot  diltant  from  the  Balls  of  the  Tower. 
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Firft,  with  a  Quadrant*  Theodolite,  or  fome 
other  graduated  Inltrument  for  that  Purpofe,  from 
your  Station  S ,  take  the  Angle  of  Altitude  A  S  C, 
25  Deg.  1  Min.  Now  you  fee  that  the  perpendi¬ 
cular  Height  of  the  Tower  A  C,  the  Bafe  C  S,  and 
the  vifual  Line  S  A ,  do  conftitute  a  right-angled 
Triangle,  wherein  there  is  given  the  Bafe  B  90 
Foot,  the  Angle  at  C  a  right  one,  and  the  Angle 
of  Altitude  taken  by  Obiervation  25°.  51'., and 
therefore  the  Angle  S  A  C,  its  Complement  to  90 
Deg.  =  64°.  60'.  and  the  Altitude  P  is  required. 

Wherefore,  by  Cafe  1.  of  right-angled  plain 
Triangles,  the  Proportion  is, 

As  the  Radius  is  to  the  Bafe  ;  fo  is  the  Tangent 
of  the  Angle  of  Altitude  to  the  Height  of  the  Tow¬ 
er.  That  is,  R  :B::T,S-.P. 

And  the  Operation  is  performed  thus : 

To  the  Logarithm  of  B,  90  F.  1,954242 

Add  the  Tang,  of  the  Angled,  250.  51 9,685290 

The  Sum  will  be  11,639532 

From  which  fubtradt  the  Radius,  1 0,000000 


The  Remainder  is  the  Log.  of  43  Feet,  1,639532 
Which  is  the  perpendicular  Height  of  the  Tower. 


N.  B.  Here,  and  in  all  fuch  Cafes  of  this  Kind, 
AllowanceYnuft  be  made  for  the  Height  of  the 
Eye,  or  Inltrument  above  the  Ground. 

You  may  alfo,  having  the  former  Requifites, 
viz.  the  Bafe  and  Angles,  eafily  find  the  Hypothec 
nufe  H,  or  how  far  it  is  from  the  Top  of  the  Tow¬ 
er  to  the  Station,  by  the  fecond  Cafe  of  Rectangle 
Triangles;  and  this  will  be  ufeful  in  many  Cafes. 

On  the  common  Quadrant  you  have  a  Line  cal¬ 
led  the  Quadrat ,  which  hath  two  Sides  divided 
each  into  100  equal  Parts,  and  that. on  the  Left- 
hand  is  called  Right  Shadow ,  and  that  on  the  Right- 
hand  Contrary  Shadow. 

By  which  Means  ’tis  very  eafy  to  take  any  ac- 
ceflible  Altitude  at  one  Station  by  the  Quadrant ; 
for,  if  the  Angle  S  be  juft  45,  the  Diftance  to  the 
Foot  of  the  Tower  from  the  Station'  is  always 
equal  to  the  Altitude  :  But  if  the  Angle  be  lefs 
than  that,  the  String  will  fall  on  Right  Shadow  in 
the  ghiadrat.  Then  fay,  as  too  :  is  to  the  Num¬ 
ber  of  Parts  of  the  Right  Shadow ,  cut  by  the 
String  : :  So  is  the  Diftance  :  to  the  Altitude.  So 
that' if  the  String  cut  25,  75,  or  50,  b’c.  the  Height 
is  accordingly  %,  or  half  the  Diftance. 

But  when  the  String  falls  towards  the  Right- 
hand,  and  the  Angle  5  be  above  450,  then  fay.  As 
the  Parts  cut  by  the  Thread  in  the  Quadrant  :  Are 
to  100  So  is  the  Diftance  ;  To  the  Height. 


Wherefore,  if  the  Thread  cut  50  here,  the  Height 
is  double  to  the  Diftance  ;  if  it  cut  25,  ’tis  4  times 
as  great  as  the  Diftance,  c dc. 

N.B.  By  applying  what  is  here  faid  of  Diftances 
to  the  Shadow  of  any  Objects;  the'  taking 
their  Height  by  the  Length  of  their  Shadows 
will  be  eafily  underftood. 

2.  How  to  take  an  Inactejfihle  Altitude  at  two 

Stations. 

Let  A  B  (fee  the  following  Figure)  be  a  Chur  chi 
Steeple ,  &c.  whofe  Height  is  required  ;  your  Sta¬ 
tion  being  at  D,  between  which  and  the  Bafis  of 
the  Steeple  there  is  a  River,  fo  that  it  is  inaccefiible, 
that  is,  you  cannot  come  to  the  F oot  at  B. 

Firft,  from  D  with  your  Quadrant  (or  the  like 
Inltrument)  take  the  Angle  of  Altitude  ADB,  which 
luppofe  5  2  Deg.  3  o  Min. 

A.  Remove  your  Inltrument  to  another  Sta¬ 
tion,  as  to  C ;  where  take  alfo  the  Angle  of  Alti¬ 
tude  A  C  B,  27  Deg.  30  Min.  * 

3.  Meafure  the  Diftance  between  the  two  Sta¬ 
tions  D,  C,  which  let  be  92,7  Foot. 

Now,  the  two  vifual  Lines  DA,  C  A,  together 
with  the  Diftance  D  C ,  do  make  the  Obhque-an- 
gled  Triangle  ADC,  wherein  there  is  given  the 
Angle  A  C  B,  27R  30’;  and  by  the  Angle  ADB, 
52  Deg.  30  Min.  you  have  the  Angle  ADC,  127 
Deg.  30  Min.  its  Complement  to  1S0;  and  ccn- 
fequently  you  have  the  Angle  CAD  25  Degrees , 
alfo  the  Side  DC  92,7  Feet. 


As^S,DAC:DC::S,ACD:  AD  • 

By  which  Means  you  gain  AD,  the  Hypothenufe 
of  the  right-angled  Triangle  ADB ;  then  in  the 
right-angled  T  riangle  ADB,  there  being  given  AD, 
the  Hypothenufe,  101,  3,  and  the  Angle  ADB 
5  2P.  30'.  ’tis  eafy  to  find  the  Perpendicular  A B. 

By 


ALT 


ALT 


By  Cafe  6.  of  right-angled  plain  Triangles,  for 
the  Proportion  or  Canon  is, 

.  f  Rad.  :  A  D  : :  S,  ADR  :  A  A 
As\S,  90,  :  101,3  ::  S ,  520.  30’:  80,3  Feet. 

3.  To  take  the  Altitude  of  aTower. t  Steeple ,  &c. 
the  like ,  which  Jlandeth  upon  a  Hill. 

Let  //  Ar  (fee  the  following  Figure)  be  a  Tower 
Handing  upon  a  Hill,  and  you  Handing  at  A,  defire 
to  know  the  Height  thereof  above  the  Hill. 

FirH,  take  the  Angle  HL  M  40  Deg.  as  alfo 
the  Angle  KL  M  22  Deg.  3  Min. 

Secondly,  remove  your  Inflrument  to  O,  and 
take  the  Angle  H  O  M  60  Deg.  as  alfo  the  Angle 
KO  M  39  Deg.  54  Min. 

Thirdly,  meafure  the  DiltanCe  OL  =  132 

F  ect. 

Now,  in  the  Triangle  HO  L,  you  have  given 
the  Angle  HL  O  40  Deg.  the  Angle  HO  L  120 
Deg.  and  the  DiHance  LO  132  Foot.  Then,  by 
Caje  3 .  of  Oblique-angled  T riangles, 

5  St  LHO:0  L::  S,  HLO  :  HO 

AslSi  20°.  :  132  ::  S,  400.  :  218. 

Then,  by  Cafe  1.  of  Right-angled  Triangles,  H 
i M  is  found  to  be  2 1 4  F ©ots 


Now,  in  the  Triangle  HM  O,  you  have  given 
the  Angle  H O  M  60  Degrees ,  and  HO  z 48,  or 
the  Perpendicular  HM  214  Foot,  required,  the 
Bafe  MO  ;  ’twill  be  As,  Rad.  :H  O  ::S,  HO  M 
:  MO  124  Foot. 

Alfo  in  the  Triangle  AMO,  there  is  given  M  O 
1 24,  and  the  Angle  KO  M  39  Deg.  54  Min.  re¬ 
quired  K  M,  which  by  Axiom.  2.  Plain  Triangles ,  is 
found  to  be  108,7  Foot,  which  being  fubduded 
from  H Mz  1 4,  leaves  1053  Foot  for  the  Height 
of  the  T ower. 

ALTITUDE,  [in  AJlronomyf  is  of  the  Sun, 
Stars,  or  any  Planet  or  Point  of  the  Heavens,  an 
Arch  of  an  Azimuth  Circle,  contained  between  the 
Horizon  and  any  Parallel  of  Altitude,  or  between 
the  Star,  Planet,  or  aifigned  Point  in  the  Heavens 
and  the  Horizon. 

To  find  the  Sun’s  Altitude  at  any  Time  by  the 
Globe,  redify  your  Globe,  and  fit  the  Quadrant  of 


the  Altitude  ;  then  turn  the  Globe  about  till  the 
Hour  Index  fhew  the  Time  of  the  Day,  and  Hay  it 
there ;  after  which  bring  the  Quadrant  to  cut  the 
Sun’s  Place  in  the  Ecliptick,  and  then  that  Place 
fhall  fhew  the  Altitude  on  the  Quadrant. 

To  find  the  Sun’s  Altitude  and  Hour  of  the  Day, 
when  he  is  due  Eaji  or  Weft*  and  above  our  Hori¬ 
zon,  by  the  Globe. 

Having  rectified  the  Globe,  and  fitted  the  Qua¬ 
drant,  bring  it  to  cut  the  true  EaH  Point,  and  then 
turn  the  Globe  till  the  Sun’s  Place  in  the  Ecliptick 
cut  the  graduated  Edge  of  the  Quadrant,  for  then 
that  Place  will  fhew  the  Altitude,  and  the  Index 
the  Hour. 

To  find  the  Sun’s  Altitude  on  any  Azimuth  by 
the  Globe. 

Set  the  Quadrant  to  the  Azimuth  given,  and 
then  turn  the  Globe  till  his  Place  in  the  Ecliptick 
touch  the  graduated  Edge  of  the  Quadrant,  fo 
fhall  that  Place  give  the  Altitude  on  the  Qua¬ 
drant. 

By  Trigonometrical  Calculation 
t.  To  find  the  Sun’s  Altitude  when  it  is  due  Eajl 
or  Weft. 

Having  the  Latitude  of  the  Place,  and  the  Sun’s 
Declination  given, 

Say,  As  the  Sine  of  the  Latitude  :  Is  to  the  Ra¬ 
dius  :  :  So  is  the  Sine  of  the  Sun’s  Declination  :  T 0 
the  Sine  of  the  Sun’s  Altitude  required. 

Example.  Suppofe  the  Latitude  to  be  510.  30' 
And  the  Sun’s  Declination  n  3  1 

Then  to  the  Ar.co.  of  the  Sine  of  5  i°.3o'o,io6455 
Add  the  Sine  of  u  31  9,300 

Sum  the  Sine  of  14,49.9,406730 

which  is  the  Sun’s  Altitude  that  Day  when  due 
Eajl  or  Weft. 

z.  To  find  the  Sun’s  Altitude  on  any  Hour  iti 
the  Equinoctial, 

Say,vf;  the  Radius  is  to  the  Co-fine  of  the  Latitude , 
Jo  is  the  Co- fine  cf  the  Sun’s  Diftance  from  the  Me¬ 
ridian  (or  Hour  from  Noon)  to  the  Sine  oj  the  Alti¬ 
tude  required. 

3 .  To  find  the  Sun’s  Altitude  at  Six, 

Say,  As  the  Radius  is  to  the  Sine  of  the  Latitude  ; 
fo  is  the  Sine  of  the  Declination  to  the  Sine  of  the  Al¬ 
titude  at  Six. 

4.  To  find  the  Sun’s  Altitude  on  any  Azimuth, 
Say,  As  the  Radius  is  to  the  Co  fine  of  the  Azimuth ; 
fo  is  the  Co-Tangent  of  the  Latitude  to  the  Tangent 
of  the  Altitude. 

5.  To  find  the  Sun’s  Altitude  at  any  time,  ha¬ 
ving  the  Latitude  and  Declination  given, 

Say,  As  the  Radius  is  to  the  Sine  of  the  Sun’s  Di- 
jftance  from  Six ;  jo  is  the  Co-Tangent  of  the  Latitude 
to  the  Tangent  of  the  fourth  Ark. 

Which  fourth  Ark,  for  Hours  between  Six  and 
Six  muH  be  fub  trailed  from,  or  for  Hours,  before 
or  after  Six,  muH  be  added  to  the  Sun’s  DiHance 
from  the  Pole,  and  the  Sum  or  Difference  fhall  be 
a  fifth  Ark. 

Then,  As  the  Co-fine  of  the  \th  Ark  is  to  the 
Sine  of  the  Latitude  ;  fo  is  the  Co -fine  of  the  $tb 
Ark  to  the  Sine  of  the  Sun’s  Altitude. 

Sir  Jonas  Moore  gives  an  eafier  Adethod  for  thefe 
Problems ;  of  which  this  is  his  Example  for  the 
Hour  of  the  Day. 

There  is  given  the  Complement  of  the  Sun’s 
Height,  his  Complement  of  the  Declination,  and 
the  Complement  of  the  Latitude  of  the  Place  : 
Required  the  Angle  of  the  Sun’s  DiHance  from  the 
Meridian,  or  the  Hour  from  Noon. 

Write 


ALU 


A  M  A 


Write  all  thefe  down  thus : 

Complement ofl  n0  '  S  Sine  Comp. )  0 ,205850 
the  Latitude  S  38  '3  '  *  .  Xntb.  !> 
Complemeiitof)  ,  S  Sine  C emp.  lo.0t  148 1 

Declination  * 

TheirDifferenceis  38.  23. 

To  which  add  ^ 

Comp,  of  the///.  \  do.  o°- 

The  Sum  is  98.  23. 

And  their  Dif-  \  7 

ference  is  j 


This  is  the  Figure  of  them. 


1 


49. 


11. 


10.  48. 


Then  take  the  i 
Sum  which  is 
And  the  half  dif¬ 
ference,  which  is 

Then  add  the  two  Arith.  Compl. 
and  thele  two  Sines  all  into  one  >• 
Sum,  and  it  will  make 
The  Half  of  which  will  be 

Which  laft  Quantity  is  the  Sine  of 


8^0=29.878984 

8^2=9.272726 

k  9. 369041 


9.684520 


vv  nicu  urn  vluuhh;  -  - 

.28°.  56'.  Double  thofe  Degrees  and  they  make 
C7°.  i2?.  which  Sum  converted  into  Time  make 

3  Hours  5  2  Minutes 3  which  is  the  Time  that  the 
Sun  wants  of  being  at  the  Meridian,  or  it  is  the 
Hour  of  Eight  a-Clock  Nine  Minutes  before  Noon  3 
or  Three  a-Clock  and  Fifty  one  Minutes  after 

N  ALTITUDE  of  the  Sun.  To  find  it  readily  at 
■  any  time  without  a  Quadrant,  or  fuch  like  Injtru- 

On  any  plain  Place  eredt  a  Pin  or  Wire  per¬ 
pendicularly  as  in  the  Point  C  :  From  which  Point, 
you  had  before  with  60  of  a  Line  of  Chords,  de- 
feribed  the  Quadrantal  Arch  A  F,  make  C  E  equal 
to  the  Height  of  the  Pin  or  Wire,  and  through  E 


A 


a  the  Head. 


1,  2,  3.  three  AlludeU . 


draw  E  D  parallel  to  C  A ,  and  make  it  equal  to  C 
G  the  Length  of  the  Shadow.  Then  with  a  Ruler 
laid  from  C  to  D,  interfedt  the  Quadrant  in  B ,  and 
BA  is  the  Arch  of  the  Sun’s  Altitude,  when  mea- 
fur’d  on  the  ‘Line  of  Chords.  , 

ALTO  and  BASSO,  (or,  in  Alto  Iff  m  Bafijo) 
in  Law ,  fignifies  the  abfolute  Submiflion  of  all  Dif¬ 
ferences,  fmall  and  great,  high  and  low,  to  a  Judge 

or  Arbitrator.  . 

ALUDELS,  are  Pots  ufed  by  the  Chymifts  in 
Sublimations  :  They  are  without  Bottoms,  and  are 
fitted  into  one  another  as  many  as  there  is  Occa- 
fion  for  :  At  the  Bottom  (in  the  Furnace)  there  is  a 
Pot  holding  the  Matter  to  be  fublim’d  ;  and  at  the 
Top  there  is  a  Head  to  receive  the  Flowers  that 
fublime  up  thither. 


e  the  Pot  holding  the  Mattef 
to  be  lublimed. 

/  the  Fire  Place. 
b  the  Stopple  of  the  Fire  Placed 


ALVEARlUM,  is  the  Cavity  of  the  inward 
Ear,  near  the  Paflage  which  conveys  the  Sound* 
where  that  yellow  and  bitter  excrerfientitious  Stuff 
is  bred,  called  Ear-zvax. 

ALVUS,  is  the  lower  Belly  3  but  in  a  Medical 
Senfe,  is  fometimes  ufed  rather  for  the  State  and 
Condition  of  the  Inteflines  and  their  Contents.  If 
the  Patient  be  too  laxative,  it  is  Called  Alvus  liquidd 
or  fiuida ;  if  he  be  too  coflive,  Alvus  dura  3  and 
when  he  is  fo  in  a  very  great  Degree,  Alvus  ad - 
firifta. 

AMAASA,  are  fuch  Pieces  of  Glafs  as  are  us’d 
in  Enamelling,  and  are  fometimes  Called  Encaufia  3 
by  fome  Smalt  a,  and  Terr<.€  Saracenic ce  Bruno. 

AMABYR,  or  Amvabyr ,  was  the  old  Cuflom 
of  the  Pretium  Virginitatis  Domino  Jolvendum. 
Henry  Ea/led  Arundel ,  by  Deed  dated  3 1  Aug. 
3,4.  of  Phil,  and  Mar.  releas’d  th:s  Cuftom  to 
his  Tenants  by  the  Name  of  the  Cuftom  of  Ama- 
byr  and  Cherage. 

AMAIN,  a  Word  ufed  at  Sea  when  a  Man  of 
War  giveth  Defiance  to  another  Ship,  or  biddeth 
her  ftrike  her  T opfails  or  yield  3  for  to  bid  a  Ship 
Jlrike  amain ,  is  to  order  her  to  let  fall  her  Topfails. 

AMALGAMATE,  a  Chymical  Term,  fig-1 
nifying  the  mixing  Quickfilver  with  fome  melted 
Metal:  The  Defign  of  which  is  either  to  render  the 
Metal  fit  to  be  extended  on  fome  Works,  as  in  Gil¬ 
ding,  iffc.  or  elle  to  reduce  the  Metal  into  a  very 
fubtile  Powder. 

The  Amalgama  of  Gold  is  thus  made  5  Take  a 
Dram  of  the  Regule  of  Gold,  beat  it  into  very 
thin  little  Plates,  which  heat  in  a  Crucible  red 
hot  in  a  ftrong  Fire,  then  pour  on  it  an  Ounce  of 
pure  Quickfilver  3  ftir  the  Matter  with  an  Iron 
Rod,  and  when  you  find  it  beginning  to  raife  a 
Fume,  which  will  foon  happen,  call:  it  into  an  ear¬ 
then  Pan  filled  with  Water  3  it  will  coagulate  and 
become  tractable.  Wafh  it  often  to  take  away  its 
Blacknefs,  and  prefiing  from  it  with  your  Fingers 
and  in  a  Linnen  Cloth,  that  Mercury  that  remains 
ununited  with  the  Gold.  The  Gold  will  retain  a- 
bout  thrice  its  Weight  of  the  Mercuy.  If  you  would 
reduce  the  Gold  into  Powder,  put  this  Amalgam 
into  a  Crucible  over  a  gentle  Fire,  and  the  Mercu¬ 
ry 


A  M  B 


A  M  N 


ry  will  evaporate  into  the  Air,  and  leave  the  Gold 
at  the  Bottom  in  an  impalpable  Powder,  which  you 
may  me|t  into  its  Form  again  ;  and  if  it  Ihould  re¬ 
tain  any  Blacknefs  from  the  Mercury,  Oil  of  Tar¬ 
tar  per  deliquium  will  fetch  it  off. 

For  Experiment  Sake,  you  ihay  make  a  luminous 
Amalgama  after  this  Manner. 

Put  into  a  long  Vial  io  Grains  of  the  Phojpborus 
made  from  Urine,  and  pour  on  it  two  Drams  of 
Oil  of  Afpike  ;  the  Glafs  muff  be  large  enough  for 
two  Thirds  at  lead;  to  remain  empty.  Heat  it  a 
little  with  a  Candle,  and  the  Phojpborus  will  dif- 
folve  with  an  Ebullition :  Whilft  this  Diffolution 
is  making,  pour  into  it  half  a  Dram  of  pure  Quick- 
filver,  fhaking  the  Glafs  that  the  Matter  may  be 
ftirred  and  mixed-.  You  will  have  an  Amalgama 
which  will  appear  all  of  Fire  in  the  Dark  ;  but  it 
mult,  like  the  Phojpborus ,  be  kept  clofe  Hopped 
from  Air,  elfe  it  will  loon  befpoiled. 

If  the  Amalgama  of  Gold  be  defigned  to  be  fo 
hard  as  to  be  lit  to  be  powdered,  you  mult  ufe 
three  Parts  of  the  Metal,  and  two  of  Mercury  ;  but 
if  you  would  have  it  fo  foft  as  to  fpread,  you  mult 
ule  three  Parts  of  M  ercury  to  one  of  the  other  Metal. 

AMALGAMATION,  the  Adt  or  Operation 
of  making  an  Amalgama. 

AMANSES,  a  barbarous  or  fictitious  Word 
‘which  fome  of  the  canting  Chymilts  ufe  for  coun¬ 
terfeit  Gems  and  precious  Stones. 

AMARACINON,  is  a  very  precious  Ointment 
prepared  with  rich  Oils  and  highly  aromatick  Spices. 

AMATORII,  [in Anatomy  J]  thole  Mufcles  of 
the  Eyes  that  draw  them  fideways,  and  affilt  in  the 
Look  call’d  Ogling. 

AMAUROblS,  is  a  Dimnefs  of  Sight,  whether 
the  Object  be  placed  near  or  at  a  Diltance  ;  but  fo 
that  no  external  Fault  appear  in  the  Eye*  if  you 
infpedt  it  never  fo  narrowly  ;  the  Defedt  confifts  in 
the  Obltrudtion  of  the  Optick  Nerve  :  It  is  called  al- 
fo  Gutta  Serena.  Blanchard. 

AMBAGES,  an  idle  Circumlocution,  or  Vain 
connecting  together  of  far-fetch’d  Words  or  Say¬ 
ings,  remote  from  the  true  Purpofeofthe  Speaker. 

AMBE,  [  ctu[h>),  Gr. J  is  a  fuperficial  jutting  out 
of  the  Bones  ;  alfo  a  Surgeon’s  Inltrument  with 
which  disjointed  Bones  are  let  again. 

AMBIDEXTER,  (in  Law,)  fignifies  that  Ju¬ 
ror  or  Embraceor  that  takes  Money  of  both  Par¬ 
ties  for  giving  his  Verdidt,  for  which  he  forfeits 
ten  times  as  much  as  he  takes.  L. 

And  ordinarily-.  Ambidexter  denotes  that  Man 
that  can  equally  ufe  both  his  Hands. 

AMBIENT,  [ambiens,  LI]  encompafiing  round 
about:  Thus  the  Bodies  which  happen  to  be  placed 
round  any  other  Body  are  called  the  ambient ,  and 
often  the  circumambient  Bodies ;  and  the  whole  Bo¬ 
dy  of  the  Air,  becaufe  it  encompafies  all  things  on 
the  Face  of  the  Earth,  is  often  by  Phyfical  Writers 
called,  by  Way  of  Eminence,  the  Ambient. 

AMBIT,  [  dmbitus,  L. J  of  any  Figure  in  Geo¬ 
metry,  is  the  Perimeter,  Circumference  or  Sum  of 
all  the  bounding  or  encompafiing  Lines  that  in¬ 
clude  it. 

AMBIGENAL  Hyperbola ,  is  an  Hyperbola 
which  hath  one  of  its  infinite  Legs  infcrib’d  in  it, 
and  the  other  circumfcrib’d  about  it. 

AMBLIGONIAL,  [in  Geometry,]  fignifies  Ob- 
tufe-angular,  or  that  the  Sides  of  any  plane  Figure 
make  an  obtufe  Angle  one  with  another;  Thus  an 
Ambligonial  Triangle  is  that  which  hath  one  obtufe 
Angle. 

AMBLIOPIA,  Gr.]  is  a  DuL 

Voi.  X. 


nefs  or  Dimnefs  of  Sight  when  the  Objedf  is  not 
clearly  difcerned  at  what  Diffance  foever  placed, 
and  proceeds  from  an  imperfedt  Obftrudlfon  of  the 
Optick  Nerves,  a  light  Suffufion,  Want  of  Spirits, 
or  Groffnefs  of  the  fame,  &c.  Some  reckon'  four 
Kinds  of  Ambliopia ,  viz.  Myopia ,  Presbytia,  Nyc - 
tfjopia,  and  Amdurofts  •  which  fee  under  thofe 
Words.  Blanchard. 

AMBLOTICK,  [’A of  ’AppAnc, 
Gr.  Abortion,]  Medicines,  are  iuch  as  cauL  Abor¬ 
tion. 

AMBUSCADE:,  a  Place  where  Soldiers  hide 
themfelves  to  furprife  the  Enemy. 

AMBUSTION,  [in  SUrgery ,]  a  Solution  of 
the  Continuity  of  Parts;  a  Burn  or  Scald  caufed  bv 
fome  external  Burning.  1 

AMENABLE,  [of  amener ,  F.~]  tradable,  that 
may  be  led  or  governed. 

AMENDMENT,  (a  Common- Law  Term) 
fignifying  the  Corredticn  of  an  Error  committed  in 
a  Procefs,  and  efpied  before  Judgment,  but  may 
be  amended  by  the  Juilices  after  Judgment;  and 
if  there  be.  Error  in  giving  Judgment,  they  may 
not  amend  it,  but  the  Party  is  to  put  in  his  Writ  of 
Error; 

AMERCEMENT.  Dr.  Rennet ,  in  the  Glofia* 
ry  at  the  End  of  his  Parochial  Antiquities ,  (hews, 
that  Amerciament  urn  is  a  pecuniary  Punifhment  im¬ 
pos’d  upon  Offenders  a  la  merci'e,  at  the  Mercy  of 
the  Court ;  and  therefore  in  our  Law  is  frequently 
call’d  Mijericordia ;  and  there  is  this  Hated  Diffe¬ 
rence  between  Fines  and  Amercements ;  Fines  are 
Punifhments  certain  and  determined  by  fome  Sta¬ 
tute  ;  but  Amercements  are  arbitrary  Impofitions 
proportioned  to  the  Fault,  at  the  Difcretion  of  the 
Court. 

AMERCEMENT  Royal,  is  when  a  Sheriff, 
Coroner,  or  other  fuch  Officer  of  the  King,  is  a- 
merced  by  the  JuHices  for  Abufe  in  his  Office. 

Blunt  makes  this  Difference  between  Amerce¬ 
ments  and  Fines  ;  that  the  latter,  as  taken  for  Pu¬ 
nifhments,  are  Punifhments  certain,  which  grow 
exprefiy  from  fome  Statute  ;  and  Amercements  are 
arbitrarily,  impofed  by  Affeerors. 

AMETHIST,  [In  Heraldry, ]  is  the  Term  for 
tile  purple  Colour  in  the  Coat  of  a  Nobleman  ; 
which  in  all  Gentlemens  EfcutCheons  below  that 
Degree  is  called  Purpure,  and  in  thofe  of  Sovereign 
Princes,  Mercury. 

AMETHYST  A,  are  fuch  Medicines  as  will 
preferve  Men  from  being  foon  inebriated  with  Wine 
of  Hrong  Liquors. 

AMITTERE  Legem  Terra,  a  Law  Term,  fig- 
nifying  to  lofe  the  Liberty  of  Swearing  in  any  Court, 
to  become  infamous ;  the  Pun;fhm£nt  of  a  Cham¬ 
pion  overcome  or  yielding  in  a  Fight,  or  in  Battle, 
and  the  Jurors  found  guilty  in  a  Writ  of  Attaint , 
and  of  a  Perfoil  outlawed;  L. 

AMMONION,  is  by  fome  Writers  'iifed  for 
Collyrium  ;  which  fee. 

AMNESTY,  [’Apvzsia.,  Gr.]  is  an  A61  of  Ob¬ 
livion,  fuch  as  was  granted  at  Kmg  Charles’s  Re- 
Hauration. 

AMNION,  6r  AMNIOS,  jA^viov,  Gr.]  is  the 
innermoH  Membrane  with  which  the  Foetus  in  the 
Womb  is  moH  immediately  covered,  and  witk 
which  the  reff  of  the  SecUndines,  the  Chorion ,  and 
Allantois  is  ejetfed  after  the  Birth  ;  it  is  whiter  and 
thinner  than  the  Chorion.  It  contains  hot  only  the 
Foetus,  but  the  nutritious  Humour,  whence  the 
Foetus  by  the  Mouth  and  Throat  fucks  its  Ffourifh- 
ment.  It  is  outwardly  cloathed  with  the  urinary 
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Membrane  and  the  Chorion ,  which  fometimes  ftick 
fo  dole  to  one  another,  that  they  can  fcarce  be  fe- 
parated,  though  it  is  not  knit  to  the  Chorion  in  any 
Place,  lave  where  the  umbilical  Veflels  pal's  through 
them  both  into  the  Placenta.  It  hath  Veflels  from 
the  fame  Origin  as  the  Chorion, 

Before  the  Ovum  is  impregnated,  this  Membrane 
contains  a  limpid  Liquor,  out  of  which,  after  Im¬ 
pregnation,  the  Embryo  is  formed.  In  it  (fays 
Gibfon )  refides  the  Plaftick  Power,  and  the  Matters 
alfo  out  of  which  the  firft  Lineaments  of  the  Em¬ 
bryo  are  drawn  ;  but  becaufe  its  Liquor  is  fo  very 
little,  there  tranfudes  through  this  Membrane  the 
Amnion ,  a  Part  of  the  nutritious  albugineous  Hu¬ 
mour  which  is  contained  in  the  Chorion ,  which  it 
had  imbibed  out  of  the  Uterus ,  and  by  the  Juxta- 
Pofition  or  Addition  of  its  Humour  to  undifeerni- 
ble  Rudiments  of  the  Embryo ,  it  receives  its  In- 
creafe.  But  though  the  Amnion  have  its  additional 
nutritious  Liquor  at  firlt  only  by  Tranfudation,  yet 
when  the  umbilical  Veflels  and  the  Placenta  are 
formed,  it  receives  it  after  another  Manner  ;  for 
then  its  Liquor  at  firlt  being  feparated  from  the  Mo¬ 
ther’s  Arteries  by  the  Placenta ,  and  imbibed  by 
the  umbilical  Vein  of  the  Foetus ,  it  pafles  diredly 
to  its  Heart,  from  whence  being  driven  out  by 
the  Aorta ,  it  is  fent  forth  again,  in  good  Part,  by 
the  umbilical  Arteries,  out  of  whofe  Cavities  being 
plentifully  difperfed  through  the  Amnion,  it  ifl'ues 
into  its  Cavity,  juft  as  the  Juices,  which  are  far 
more  grofs  and  vifeid  than  this,  do  fometimes  criti¬ 
cally,  and  often  on  taking  a  Purge,  ouze  into  the 
Inteftines  out  of  the  fmall  Mouths  of  the  Arteries : 
Indeed,  here  the  Intervention  of  the  Glands  aflift 
this  Matter  ;  but  it  is  hoped  fome  curious  Perfon 
one  time  or  other  will  dilcover  that  there  are  fuch 
alio  in  the  Amnion. 

To  AMORTISE,  (a  Term  in  Laiu)  is  to  alien 
Land  or  Tenements  to  any  Corporation,  Guild,  of 
Fraternity,  and  their  Succeflors,  which  cannot  be 
done  without  Licence  of  the  King,  and  the  Lord 
of  the  Manor. 

AMOUSES,  counterfeit  Gems,  or  precious 
Stones. 

AMPELITE,  [Ay.7nhivi,  Gr.  ]  in  Agriculture, 
is  a  Kind  of  black  or  bituminous  Earth  ufed  about 
Vines,  to  make  them  thrive  the  better. 

AMPHIBOLOGY,  [  ’ApyifioKoya,,  Gr.  "]  a 
Grammatical  Figure,  when  our  Expreflions  feem 
to  look  one  Way,  and  are  intended  another. 

AMPHIBLESTROIDES,  or  the  Tunica  Re¬ 
tina  or  Retiformis  of  the  Eye,  is  a  foft,  white  and 
flimy  Subftance  ;  which  is  fo  named,  becaufe  that 
being  thrown  in  the  Water  refembles  a  Net  ;  it 
fhoots  from  the  very  Centre  of  the  Optick  Nerve, 
and  confifts  of  the  medullar  Subftance  of  it,  and 
expanding  it  felf  over  the  V  itreous  Humour,  is  ex¬ 
tended  as  far  as  the  Ligamentum  ciliare ,  or  the  Li¬ 
gaments  of  the  Eye-lids  :  This  Tunic,  in  that  it 
is  whitifh,  and  of  a  marrowy  Subftance,  feems  to 
proceed  from  the  very  marrowy  and  fibrous  Sub¬ 
ftance  of  the  Optick  Nerve  ;  fo  that  it  is,  as  it  were, 
an  Expanfion  of  nervous  Fibres,  which  are  there 
gathered  into  one  Bundle,  into  a  Contexture  made 
like  a  Net ;  and  indeed  if  the  whole  Eye  were  ta¬ 
ken  for  a  Flower,  growing,  as  it  were,  to  the  Brain 
by  thelStalk  of  the  Optick  Nerve,  the  Tunica  Retina 
would  be  the  very  F  lower  it  felf,  and  the  two  o- 
ther  Tunicles,  the  Sclerotica  and  Chor aides ,  be  on¬ 
ly  in  the  Nature  of  a  Stem.  This  Tunic  feems  to 
be  the  principal  Organ  of  Sight,  and  receives  the 
yifible.  Species  within  the  Bed  of  the  Eye  much  af¬ 


ter  the  Manner  of  a  whited  Wall,  or  a  P:ece  of 
white  Paper  in  a  darkned  Chamber,  receives  and 
reprelents  the  vifible  Species  which  are  intromitted 
through  a  little  Hole.  See  Camera  obfeura. 

AMPHIBRACHYS,  is  the  P'oot  of  a  Latin 
Verfe  confifting  of  three  Syllables,  where  the  twd 
Extreams  are  Ihort,  and  the  Middle  long,  as  A- 
mare. 

AMPHIBRANCHIA,  are  Places  about  the 
Glandules  in  the  Jaws,  which  moiften  the  afpera 
Arteria  and  the  Stomach. 

AMPHIBIOUS,  is  ufed  for  an  Animal  that 
lives  both  on  Land  and  in  the  Water,  as  an  Otter, 
Beaver,  CsV. 

AMPHID/EUM,  with  fome  Writers,  is  the 
Summit  or  Top  of  the  Mouth  of  the  Womb. 

'Blanchard. 

AMPHIPROSTYLE,  a  Term  in  Architecture 
foi*  a  Kind  of  Temple  of  the  Ancients*  which  had 
four  Columns  in  the  Front,  and  as  many  in  the 
Face  behind. 

AMPISCII ;  fo  the  Inhabitants  of  the  Torrid 
7.one  are  called,  in  refpeCt  of  their  Shadows  ;  be¬ 
caufe  their  Shadows  fall  both  Ways,  viz.  to  the 
South  (as  ours  always  do  to  the  Northward)  when 
the  Sun  is  beyond  them  in  Northern  S  gns,  and  to 
to  the  North  when  the  Sun  is  to  the  Southward  of 
them  in  Southern  Signs. 

AMPHISMELA,  is  an  Anatomical  Inftrument 
ufed  in  the  DifleCtion  of  Bones. 

AMPHITHEATRE,  is  a  Place  built  for  act¬ 
ing  and  feeing  of  publick  SpeCtacles  and  Stage- 
plays  :  The  common  Theatre  was  but  femicircu- 
lar,  but  this  was  built  entirely  round*  or  in  the  Form 
of  a  perfeCt  Circle. 

AMPHORA,  was  anciently  a  Mealure  of  Ca¬ 
pacity,  fometimes  called  xjtficlfuov,  and  was  of  two 
forts ;  the  Italian  Amphora ,  which  Galen  faith, 
held  72  Poundo  of  Water;  the  Attick  Amphora , 
which  was  larger,  and  was  called  p.i7f'i\Q-.  See 
IVeights  and  Maafures. 

AMPLIATION,  [in  Law,)  fignifies  a  defer¬ 
ring  of  Judgment  till  the  Caufe  be  further  exa¬ 
mined. 

AMPLITU  DE  of  the  Sun  and  Stars ,  is  an  Ark 
of  the  Horizon  intercepted  between  the  true  Eaft 
and  Weft  Points  of  it,  and  the  Center  of  the  Sun  or 
Stars  at  their  riling  or  fetting ;  and  fo  is  either 
North  and  Souths  or  Ortive  and  Occafive. 

To  find  the  .Sun’s  Amplitude,  either  Riling  or 
Setting  by  the  Globe,  bring  the  Sun’s  Place  to  the 
Horizon  either  on  the  Eaft  or  Weft  Side,  and  the 
Degrees  from  the  Eaft  Point  either  North  or  South , 
are  the  Amplitude  required. 

To  find  the  Sun’s  Amplitude  Trigonometrically  : 

Having  the  Latitude  and  the  Sun’s  Declination 


given  ; 

Say,  As  the  Co-fine  of  the  Latitude  is  to  the  Ra¬ 
dius ,  fo  is  the  Sine  of  the  prefent  Declination  to  the 
Sine  of  the  Amplitude. 

Example.  Suppofe  the  Latitude  to  be  51  deg. 
3°  min.  and  the  Declination  of  the  fame  11  deg. 
5  o  min. 

Then  to  the  Ar.  co.  of)  , 

the  Co-fine  of  fS°°-  30  •  °>  2058503 

Add  the  Sine  of  - * - — -  9,  3118926 


Sum  is  the  Sine  of  — * - 9,  5177429 

Which  is  the  Amplitude  required. 
AMPLITUDE  Magnetical  :  See  liAagnetical 
Amplitude. 

AMPLIFICATION,  (in  Rhetorick,)  is  a  figu¬ 
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Native  Speech  aggravating  a  Crime,  enlarging  in 
Praife  of  another,  infilling  upon  a  Relation,  &c. 

AMPUTATION,  is  the  Surgeon’s  Term  for 
the  cutting  off  any  Member  of  the  Body. 

AMULET,  []. Amuletum ,  A.]  any  thing  that  is 
hung  about  the  Neck,  or  any  Part  of  the  Body, 
fuppofed  to  be  good  again!!  Witchcraft  or  Dif- 
eafes.  Thefe  were  called  anciently  Prcsbia ,  A- 
; potropcea ,  P  by  latter  ia,  Amynteria\  Alexiteria ,  and 
Alexipharmaca. 

AMMUNITION,  in  the  geneiai,  is  all  forts  of 
Warlike  Stores  and  Provifions,  elpecially  Powder 
and  Ball. 

AMMUNITION  Bread ,  in  an  Army,  is  that 
which  is  provided  for  and  diftributed  to  the  Sol¬ 
diers. 

AMY,  is  a  Law  Term ,  fignifying  the  next  td 
be  trufted  for  an  Orphan  or  Infant. 

AMYGDALATE,  (jn  Pharmacy^]  is  an  arti¬ 
ficial  Milk,  or  Emuifion  made  of  blanch’d  Al¬ 
monds,  &c. 

AMYGDALAE,  [_  ’Aixvfjhkyj,  Gr. See  Ton- 
fillce.' 

ANA,  a  Kind  of  barbarous  Word  ufed  among!! 
the  Writers  of  Pharmacy,  and  fignifies  that  an  e- 
qual  Quantity  of  thofe  Ingredients  with  which  it 
is  con  netted,  is  taken  for  the  CompofitiOn  of  any 
Medicine. 

ANABIBAZON,  the  Dragon’s  Head ,  or  the 
Northern  Node  of  the  Moon,  where  fhe  paifes 
the  Ecliptick  from  South  to  North  Latitude ,  is  feme- 
times  fo  called. 

ANABROCHISMUS,  is  a  Way  of  drawing 
'out  the  inverted  pricking  Hairs  of  the  Eye-lids,  by 
Means  of  a  Thred  of  a  fine  Silk  in  the  Eye  of  a 
Needle,  which  when  you  have  doubled,  you  put 
the  Hair  through,  and  fo  draw  it  put. 

ANABROSIS,  [dmfyatnc,  of  etva.^codx.u,  Gr.  to 
eat  through,']  is  a  confuming  or  wailing  of  any  Part 
of  the  Body  by  fharp  Humours. 

ANACAMP  I  Ix.K,  [ot  a.vcLx.cty.iil® ,  Gr.  to  re - 
flett, ]  fignifies  Reflecting  ;  it  is  frequently  ufed  in 
Reference  to  Echoes,  which  are  Sounds  produced 
anat  amp  tic  ally ,  or  by  Reflection  ;  and  therefore 
Anacampticks  is  by  fome  taken  for  Catoptricks. 

ANACATHARSIS,  [&vd.x.et$ti.poit,  of  dm  and 
vsQa.'gu,  Gr.  to  purge,]  is  a  Medicine  that  difchar- 
ges  Nature  by  fome  of  the  upper  Parts  ;  as  any 
thing  that  provokes  to  vomit,  to  fneezing,  to  fali- 
vate,  &c.  in  which  lait  Senfe  Hippocrates  ufed  the 
Word,  as  Galen  faith. 

ANACATHARTICK  Medicines ,  are  fuch  as 
Caufe  Vomiting. 

ANACEPHALEOSIS,[«mtJteipfit*itjo?Tf,  of  dvd 
and  Mfcthn,  Gr.  the  Head,]  is  a  brief  Summary  or 
Recapitulation  of  the  Heads  of  any  Matter  fpoken 
Or  delivered  in  Writing. 

To  ANCEPHALIZE,  to  repeat  the  Heads  of 
Matters 

ANACHRONISM,  [  of  and  Gr. 

to  fix ,  at  a  Time  higher  or  backwards ,J  an  Error  in 
Chronology,  an  undue  Connection  of  Time,  or  a 
falfe  Chronicling. 

ANACLATICKS,  [of  dtvJt  and  K*lm,  Gr.]  a 
Part  of  Opticks  which  treats  of  all  forts  of  Refrac¬ 
tions ,  and  is  the  fame  with  Dioptricks . 

ANACOLLEMA,  [  of  dovi.Mtb.dM,  Gr.  to  glue 
together ,]  is  a  Kind  of  Linement  or  dry  Medicine 
to  be  applied  to  the  Forehead  or  Nofe  in  Difeafes  of 
the  Eyes,  or  to  flop  Bleeding  j  alfo  a  Medicine 
which  will  breed  Flefh,  and  conglutinate  the  Parts, 


ANACREONTICK  Verfe,  is  a  Kind  of  Verfe 
confining  of  feven  Syllables,  without  being  tied  to 
any  certain  Law  or  Quantity  ;  fo  called  from  its 
Author  Anacreon ,  a  Lyrick  Poet. 

ANADIPLOSIS,  [ ' kvcicPrnhcccic ,  of  dvd  and 
J'/xAow,  Gr.  to  double,]  a  f  igure  in  Rhetorick,  wheii 
one  Verfe  begins  with  the  fame  Word  the  laft  end¬ 
ed  with.  It  is  alfo  fometimes  ufed  in  Medicine, 
for  the  Reduplication  of  the  Paroxyfms  or  Fits  of 
Fevers;  and  in  this  Senfe  it  is  called  by  fome  Wa¬ 
ters  Epanadiplofis. 

ANADOSIS,  [’AvctJhmt,  Gr.]  is  fometimes  ufed 
for  whatever  tends  upwards  in  the  Body,  as  a  Vo¬ 
mit,  &c,  but  mod  ufually  for  the  Dillribution  of 
the  Chyle  through  the  proper  Veflels. 

ANAGLYPHICK  Art,  [*Awt>Ai -rdnSl  Gr.] 
is  the  Art  of  Carving,  Engraving,  or  ismbolling. 

ANAGOGICAL,  [of  ’Avetypyii,  Gr.]  the  fame 
with  AAyflerious,  or  which  hath  <:n  elevated,  railed, 
uncommon  Signification,  or  which  raifes  the  Mind 
up  to  Divine  Contemplations. 

ANAGRAM,  [’ArstfggAyv*,  Gr .]  is  theTranf- 
pofition  of  the  Letters  or  any  one’sName, Title, (Ac. 
in  order  to  make  out  from  thence  fomething  to  the 
Honour  of  the  Perfon.  Thus  Galen  by  Tranfpo- 
lition  is  Angel ,  &c. 

ANALEMMA,  [  ’Av  a.  tempo.,  Gr.]  is  a  Projec¬ 
tion  of  the  Sphere  on  the  Plane  of  the  Meridian; 
orthographically  made  by  ftrait  Lines  and  Ellipf'es , 
the  Eye  being  fuppofed  to  be  at  an  infinite  Dillance, 
and  in  the  Eaft  or  Weft  Points  of  the  Horizon. 

To  deferibe  the  Analemma. 

With  60  Degrees  of - -  the  Line  of  Chords; 

deferibe  the  Meridian  Z  H  N  b,  which  is  the 

.  primitive  Circle: 

Then  draw  the  Diameters  ZN  and  Hh  at  Right 
Angles  one  to  another:  Then  wiil 

Hh  be  the  Horizon. 

P  the  North  Poie,  elevated  above  the  Horizon 
510.  30'. 

p  the  South  Pole. 

P  p  the  Axis  of  the  World. 

AE  ra  the  EquinoClial  at  Right  Angles  with  P  p . 

Z  the  Zenith. 

N  the  Nadir. 

Z  N  the  Axis  of  the  Horizon,  the  prime  vertical 
Circle,  or  Eaft  and  Weft  Azimuth. 

The  Analemma  for  the  Lat.  510.  30'.  North . 
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.  At  the  Diftance  of  23  deg.  30  min.  (on  the  Limb) 
each  Way  from  M  and  a  draw, 

$0  b  the  Tropickof  Cancer. 

V f  0  the  Tropick  of  Capricorn  ;  draw  alfo 
«£  yp  the  Ecliptick,  and  at  Right  Angles  to  it, 

A  K  the  Axis  of  the  Ecliptick. 

Let  SDd  drawn  any  where  parallel  to  the  ./Equa¬ 
tor,  and  reprefenting  a  Parallel  of  the  Sun’s 
Declination,  or  the  Sun’s  Diurnal  Ark  for 
that  Day. 

*  v  -i  .  c  ^  R'fing  or  Setting. 

M?  the  Point  of  )  Culminating,  or  being  on  the 

DS  the  Sun  3  2.  Meridian. 

Then  will  T  M  reprefent  the  Sun’s  Amplitude, 
and  the  Parts  of  the  Parallel. 

\  the  Sun’s  Semi‘^NXmalVArk- 

n  0  the  like  Sine  of  the  Sun’s  Right  Afcenfion. 
M  »  the  like  Ark  of  his  afcenfional  Difference. 
HD  the  Sun’s  Meridian  Altitude. 

L  A  a  Parallel  of  Altitude,  or  Almacanter. 

T  j^or  T  q,  the  Sine  of  the  Sun’s  Meridian  Al¬ 
titude  when  he  is  at  L  and  at  D. 

To  find  the  Arches  of  lefl'er  Circles,  which  Mr. 


Oughtred  calls  Like  Arks ;  Say, 

As  the  Semi-diameter  of  any  Parallel  is  to  the 
like  Diftance  in  that  Parallel,  fo  is  the  Radius  of  the 
primitive  Circle  to  the  Sine  of  the  true  Diftance 
from  the  Centre. 

So  that  if  by  this  Method,  you  will  find  n  M, 
the  like  Sine  of  the  afcenfional  Difference. 

To  the  End  of  the  Parallel  D  d,  draw  the  Radius 
T  d ,  and  from  the  Point  M ,  draw  E  $  parallel  to 
pp  .  that  Parallel  will  cut  the  Legs  of  the  Tri¬ 
angle  V  d  n  proportionally  ;  fo  that 

n  M:\T  d  :  T  9  (  =2  T  F)  the  Sine  of 


the  afcenfional  Difference. 

If  the  Sun  be  in  the  17th  deg.  of  Leo  ;  then  he 
muft  be  47  deg.  diftant  from  the  firft  Degree  of 
Cancer. 

Wherefore  fet  47  deg.  on  the  Limb  from  S  to 
SI  17,  and  from  thence  take  the  nearelt  Diftance 
to  k  T,  the  Axis  of  the  Ecliptick,  and  fet  it  from 
T  to  0  on  the  Ecliptick,  fo  fhall  it  be  the  Sine  of 
the  Ark  SI  17  k,  43  deg.  or  the  Sine  of  the  Sun’s 
Diftance  from  the  next  Equinodial  Point. 

To  defcribe  the  Azimuths,  Meridians,  or  Hour 
Circles,  which  in  the  Analemma  are  Ellipfes. 

As  fuppofe,  to  draw  an  Azimuth  through  the 
Points  Z  M  N. 

Draw  as  many  Parallels  as  you  will  to  the  Hori¬ 
zon,  ’twill  always  be,  as 

T  h  :  T  M  :  :  Qk:  Q^G  : :  P  q:q  r,  &c. 

By  this  Means  you  may  find  as  many  Points  as 
you  pleafe,  as  r  G,  to  defcribe  the  Ellipfes. 

To  bring  which  to  Pradice,  fet  the  Sedor  to  the 
Radius  of  the  Parallel,  and  then  from  it  take  the 
Sine  of  the  Azimuth’s  Meridian,  or  Hour  Circle’s 
Diftance  from  the  prime  Vertical  Z  N,  and  fet  it 
from  Q  to  G,  or  from  q  to  r,  &c.  which  will  find 
you  as  many  Points  as  you  pleafe,  through  which 
the  Ellipfis  muft  pafs. 

ANALEMMA.  When  all  the  whole  Furni¬ 
ture  of  this  Kind  of  Projection  is  drawn  on  a  large 
Plate  of  Brafs  or  Wood,  with  an  Horizon  and  Cur- 
for  fitted  to  it,  then  that  Inftrument  is  called  an 
Analemma ,  and  is  indeed  a  very  ufeful  one.  For 
by  it  may  readily  and  universally  be  found  fuch 
things  as  thefe. 


I.  Having  the  Pole's  Height  and  Day  of  the  Month , 
to  find  the  Time  of  the  Sun's  Rifing  and  Setting , 


and  confequently  the  Length  of  Day  and  Night 

any  where. 

Count  the  Latitude  from  the  polar  Point  where 
all  the  elliptical  Meridians  meet  either  Nor  5,  as 
fuppofe  49  deg.  and  bring  the  fiducial  Edge  of  the 
Horizon  to  that  Degree  of  Latitude  in  the  Limb, 
and  mark  where  the  Horizon  cuts  the  Parallel  for 
that  Day  ;  as  fuppofe  April  20,  or  when  the  Sun 
enters  into  Taurus.  Obferve  alfo  which  of  the 
Hour  Circles  that  Point  of  Interfedion  is  neareft  to, 
and  that  will  give  you  the  Time  of  the  Sun’s  Ri¬ 
ling,  in  this  Cafe  about  Five,  or  a  little  after  ;  and 
therefore  it  will  fet  as  much  before  Seven.  The 
Time  of  its  fetting  being  doubled,  gives  the  Length 
of  the  Day ;  and  that  of  its  Rifing  doubled,  gives 
the  Length  of  the  Night. 

11.  To  find  the  Length  of  the  Longefi  Day  in  any 

.  Latitude. 

Bring  the  moveable  Horizon  to  the  Pole’s  Height 
in  the  Limb,  as  before,  and  then  mark  the  Point 
where  it  cuts  the  Parallels  of  S  or  YP  ;  (according 
as  your  Latitude  is  North  or  South )  and  then  ob¬ 
ferve  which  of  the  Hour  Circles  is  neareft  to  that 
Point  of  Interfedion,  as  before. 

III.  Having  the  Latitude ,  Sun's  Place ,  and  Alti¬ 
tude ,  to  find  the  Hour  of  the  Day. 

Bring  the  Horizon  to  the  Latitude,  fuppofe  as 
before  49  deg.  N.  and  the  Sun’s  Place  being  00  of 
Taurus ,  and  his  Altitude  obferv’d  by  a  Quadrant,  or 
otherwife  1 8  deg.  Then  fince  the  Degrees  of  the 
Curfor  denote  the  feveral  Parallels  of  Altitude, 
move  the  Curfor  till  18  deg.  on  it  will  juft  cut 
the  Parallel  of  00  £  or  April  20.  for  then  that 
Hour  Circle,  which  (as  before)  is  next  the  Point 
of  Interfedion,  will  {hew  the  Time  of  the  Day, 
which  in  this  Inftance  will  be  either  Seven  in  the 
Morning,  or  Five  in  the  Afternoon.  And  this  will 
give  the  Hour  very  well,  except  between  1 1  and 

12,  and  12  and  1,  where  the  Hour  Circles  run  a 
little  too  clofe  to  {hew  it  exadly. 

How  to  find  the  Sun’s  Declination,  Right  Afcen¬ 
fion,  Altitude,  Azimuth  and  Hour,  6fc.  by  a  ready 
and  eafy  Projedion  of  Part  of  the  Analemma ,  you 
will  find  under  thofe  Words. 

ANALEPT ICKS,  [’AtteA»fl777Ka;  of 
vu,  Gr.  to  re-efiabli/h  or  rejiore,]  are  Medicines 
which  cherilh  and  renew  the  Strength  ;  it  fignifies 
alfo  a  Part  of  Hygieina ,  or  the  Art  of  preferving 
Health,  whereby  weak  Pet  fons  are  recovered. 

ANALGESY,  [  'Av&KyroiA,  Gr.]  an  Indolen- 
cy,  a  being  free  from  Pain  and  Grief. 

ANALOGY,[’At/atA»jl«t,  oi  ava  and  Gr.] 

(in  Mathematic ks)  is  the  Companion  of  leveral  Ra¬ 
tio's  together,  much  the  fame  with  Proportion ; 
which  fee.  And  it  is  frequently  ufed  in  common 
Difcourle  for  the  Word  Proportion. 

ANAnOGISM,  [’A v&Koyc(ty.bo,  Gr.~\  (in  Lo¬ 
gic  k,)  a  forcible  Argument  from  the  Caufe  to  the 
Effed,  implying  anunanfwerableNeceflity. 

ANALYSIS,  [''AvctMinc,  of  dvd,  and  At loit  Gr , 
a  Solution ,]  is  divided  with  Regard  to  its  Objed,  in¬ 
to  the  Dodrine  of finite  and  that  of  infinite  Quanti¬ 
ties. 

ANALYSIS  of  finite  Quantities ,  is  that  which 
we  otherwife  call  Algebra ,  or  Specious  Arithmetick  ; 
fee  Algebra. 
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ANALYSIS  of  Infinites ,  called  alfo  the  New 
Analyfis ,  is  paiticularly  ufed  for  the  Method  of 
Fluxions ,  or  Differential  Calculus ;  fee  Fluxions. 

ANALYSIS,  a  Refolution  of  any  thing  into  its 
component  Principles  :  Thus  a  Chymift  is  faid  to 
analyze  Bodies,  when  he  diflolves  them  by  the 
Fire,  and  endeavours  to  find  out  their  conftituent 
Parts  :  And  Algebra  is  fometimes  called  the  Ana¬ 
lytick  Art ,  becaufe  it  teaches  us  to  Jblve  Quefti- 
ons,  and  to  demonllrate  Theorems,  by  enquiring 
into  the  Bottom,  into  the  Fundamental  Conftitu- 
tion  and  Nature  of  the  Thing,  which  is,  as  it 
were,  refolved  into  its  Parts  taken  all  to  Pieces, 
and  then  put  together  again,  fo  that  we  may  fee 
into  the  Reafon  and  Nature  of  it.  And  in  this' 
Senfe  analytical  Demonftrations  are  oppofed  to 
Jynthetical  ones  ;  which  fee.  The  Ancients  had 
fome  Knowledge  of  this  Art,  but  kept  it  conceal¬ 
ed  ;  whofe  Invention  Theo  afcribes  to  Plato ,  and 
he  defined  it  (according  as  Vieta  fenders  it)  Affump- 
ti  furefiti  tanquam  concejfi,  per  Conjequentia.ad  ve- 
rum  Conte (fum  ;  a  taking  of  that  as  granted,  or  con- 
fefied  which  is  enquired'  after,  and  thence  going 
back  by  Confequences  .ro  what  is  confefledly  true. 

ANALYTICK,  [  ’  AvaKVTjkli ,  Grd]  in  Logick ; 
is  a  Part  of  that  Science  teaching  to  decline  and  con¬ 
strue  Reafon,  as  Grammar  doth  Words.  Our  fa¬ 
mous  Butler  makes  his  impertinent  Hero  and  Scho¬ 
lar  Hudibras to  be  profoundly  skill'd  in  Analytick. 

ANAMNITICKS,  [  of  ’AvdycwcrK,  Gr.  the 
Memory  f\  Medicines  proper  to  reitore  a  decayed 
Memory. 

ANAMORPHOSIS-,  [of  dva,  and  of 

£Mf<pw,  Form  or  'Shape,  J  a  monilrous  Projection  in 
Perlpective  and  Painting  ;  or  the  Reprefen tation  of 
fome  Figure  or  Image,  either  upon  a  plain  or  cur¬ 
ved  Surface  in  a  deformed  Shape,  which  beheld  at 
a  proper  Diftance  fhall  appear  regular  and  in  Pro¬ 
portion. 

If  it  be  required  to  delineate  a  monilrous  Projec¬ 
tion  on  a  Plane,  proceed  thus : 

1.  Make  a  Square  ABC  D,  Fig.  i:  (called  the 
Craticular  Prototype)  of  a  Bignefs  at  Pleaiure,  and 
divide  the  Side  A  B  into  a  Number  of  equal  Parts^ 
that  fo  the  laid  Square  may  be  divided  into  a  Num¬ 
ber  of  Areola's  ?  or  lefler  Squares. 

2.  In  this  Square,  let  the  Image  to  be  reprefen- 
ted  deform’d,  be  drawn. 

3.  Draw  the  Line#  b  c  rr  A  B,  (Fig.  2.)  and 
divide  it  into  the  fame  Number  of  equal  Parts,  as 
the  Side  of  the  Prototype  A  B  is  divided  into. 

4.  In  E ,  the  Middle  thereof,  eredt  the  Perpen¬ 
dicular  E  V,  fo  much  the  longer,  as  the  Deforma¬ 
tion  of  the  Image  is  to  be  greater. 

5.  Draw  V  S  perpendicular  to  E  V ,  fo  much 
the  lefs  in  Length,  as  you  would  have  the  Image 
appear  more  deform’d. 

6.  From  each  Point  of  Divifion  draw  Freight 
Lines  to  T,  and  joint  the  Points  a  and  S ,  as  alfo  the 
Right-line  a  S. 

7.  Through  the  Points  d  ef  g,  draw  Right- lines 
parallel  to  a  b  ;  then  will  abed  be  the  Space  that 
the  monilrous  Projection  is  to  be  delineated  in,  cal¬ 
led  the  cratkular  E  Slype. 

8.  In  every  Areola?  orfmall  Trapezium  of  this 
Space  abed ,  let  there  be  drawn  what  appears  deli¬ 
neated  in  the  correlpondent  Areola  of  the  Square  A 
B  C  D?  .and  by  this  Means  you  will  obtain  a  de¬ 
formed  Image,  which  will  appear  formous  to  an 
Eye  diftant  from  it  by  the  Length  FT,  and  rais’d 
above  it  the  Height  V  S. 

9.  It  will  be  very  diverting  to  manage  it  fo,  that 
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the  deform’d  Image  does  not  reprefent  a  mere  Cha¬ 
os,  but  fome  other  .Image  different  fiom  it,  which 
by  this  Con tri vince  fhall  be  deform’d  ,  as  h  .sheen 
feen  a  River,  with  Soldiers,  W  aggons,  Gft.  mar¬ 
ching  along  the  Sides  of  it,  fo  drawn,  that  when  it 
is  look’d  at  by  an  Eye  in  the  Point  S,  appears  to  be 
the  fatyrical  Face  of  a  Man. 

x  o.  An  Image  may  be  deformed  mechanically, 
if  you  place  the  Image,  having  little  Holes  made 
in  it  here  and  there  w.th  a  Needle  or  Pin’, 
againll  a  Candle  or  Lamp,  and  obierve  where  the 
Kays,  going  through  thefe  little  Holes,  fall  on  a 
plain  or  curve  Superficies  ;  for  they  will  give  the 
correfpondent  Points  of  the  Image  deform’d,  by 
which  Means  the  Deformation  may  be  compleated. 

To  draw  the  Deformation  of  an  Image  upon  the  con¬ 
vex  Surface  of  a  Cone. 

From  the  lafl  Problem  it  is  man i fell  enough,  that 
all  that  is  to  be  done  here,  is  to  make  the  craticular 
ESlype  ill  the  Superficies  of  the  Cone,  which  fhall 
appear  to  an  Eye  duly  plac’d  over  the  Vertex  of  it, 
equal  to  the  craticular  Prototype.  Therefore, 

1.  Let  the  Bafe  A  B  C  D  of  the  Cone  ( Fig.  3.) 
be  divided  by  Diameters  into  any  Number  of  equal 
Parts  ;  that  is,  let  the  Periphery  be  thus  divided." 

2.  Likewifelet  fome  one  Radius  be  divided  into 
equal  Parts,  and  through  each  Point  of  Divifion' 
draw  conceritrick  Circles  ;  and  thus  fihull  the  cra- 
ticular  Prototype  be  made. 

3.  With  the  Double  of  the  Diathetcr  A  B,  as  a 
Radius,  deferibe  the  Quadrant  £  FG ,  (Fig.  4.)  fo 
that  the  Arch  E  G  may  be  equal  to  the  whole  Peri-7 
phery;  then  this  Quadrant  rightly  folded  Up,  will 
form  the  Superficies  of  a  Cone,  whofe  Bafe  is  the 
Circle  ABC  D. 

4.  Divide  the  Arch  E  G  into  the  fame  Number 
bf  equal  Parts  as  the  craticular  Prototype  is  divided 
into,  and  draw  Radii  from  each  of  the  Points  of 
Divifion. 

5.  Produce  GFt o /,  fo  that  F 1 1=.  F  G,  and 
from  the  Center  /,  with  the  Radius  I F,  draw  the 
Quadrant  F  K  H ,  and  from  I  to  E  draw  the 

Right-line  I E. 

^  - 

6.  Divide  the  Arch  K  Finto  the  fame  Number 
of  equal  Parts,  as  the  Radius  of  the  craticular  Pro¬ 
totype  is  divided  into,  and  draw  Radii  through  each 
of  the  Points  of  Divifion  from  the  Centre  I?  meet¬ 
ing  E  Fin  1,  2,  3,  &c. 

7.  Finally,  from  the  Centre  F  with  the  Radii?. 
F 1,  F2,  F3,  cjY.  deferibe  concentr'ck  Arches  j 
thus  will  you  have  the  craticular  ESlype ,  whereof 
each  Areola  will  appear  equal  to  one  another. 

8.  Therefore,  if  what  is  delineated  in  every  Are¬ 
ola  of  the  craticular  Prototype  be  transferr’d  into  the 
Areola's  of  the  craticular  ESlype ,  the  Image  will  be 
deform’d  ;  but  the  Eye  being  duly  rais’d  over  the 
Vertex  of  the  Cone,  will  perceive  it  formous. 

9.  If  the  Chords  of  the  Quadrants  be  drawn  in¬ 
to  the  craticular  Prototype ,  and  Chords  of  their 
fourth  Part  in  the  craticular  ESlype ,  all  things  elfe 
remaining  the  fame,  you  will  have  the  craticular 
ESlype  in  a  quadrangular  Pyramid  ;  and  from  hence 
you  may  learn  how  to  deform  an  linage  in  any 
other  Pyramid,  whofe  Bale  is  any  regular  Poly¬ 
gon., 

10.  Becaufe  the  Eye  will  be  more  deceiv’d,  it 

from  contiguous  Objects  it  cannot  judge  of  the  Di- 
Itance  of  the  Parts  of  the  deformed  Image  :  There¬ 
fore  thefe  Kind  of  deformed  Images  mull  be  looked 
at  through  a  fmall  Hole,  r,- 
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To  delineate  a  Figure  in  an  Horizontal  Plane ,  which 
Jhall  appear  by  Reflexion  on  a  Cylindrical  Specu¬ 
lum  funding  on  that  Plane,  like  a  Square  divi¬ 
ded  into  many  little  Jqiiare  Areola’s. 

1.  About  A  B  {Fig.  5.  )  die  Diameter  of  the 
Cylindrical  Speculum ,  deferibe  a  Circle  equal  to  the 
Bale  of  the  Cylinder. 

2.  Take  the  Point  O  under  the  Eye,  and  draw 
the  Tangents  OS,  0  T,  becaufe  no  Ray  reflected 
from  the  Speculum  beyond  them,  will  fall  upon  the 
Eye.  Likewife  the  Right-lines  O  B,  0  A,  may  be 
drawn  fo  as  to  cut  the  circle,  fince  what  are  per¬ 
ceived  by  the  Tangents  v\  ill  not  be  diftincl  enough. 

3.  Join  the  Points  of  Contact,  or  In  ten  eCl  ion, 
A B  by  a  Areight  Line  A  B ,  which  mult  be  taken 
for  the  Side  of  the  Square  appearing  in  the  Specu- 

,  lum,  becaufe  the  Image  appears  in  a  Cylindrical 
Speculum  between  the  Centre  and  the  Superficies. 

4.  Divide  A  B  into  any  Number  of  equal  Parts, 
4nd  from  each  of  the  Points  of  Divifion  1,  2,  3,  br. 
<jraw  Pvight-l.nes  0  1.  O  2,  0  3,  br.  to  the  Point 
O  under  the  Eye. 

5.  Let  the  Radii  0  H,  0  I,  be  reflected  to  the 
Points  F  G ,  that  is,  let  H  F,  1 G ,  be  the  Reflexion 
of  O  r,  O  3. 

6.  Upon  the  indefinite  Right-line  M Q(Fig.  6.) 
raife  the  Perpendicular  M  P  equal  in  Length  to  the 
Height  of  the  Eye. 

7.  From  M  to  transfer  the  Line  0  H ,  and  at 
^  raife  the  Perpendicular  £fR,  which  let  be  equal 
to  the  Side  of  the  Square  appearing  in  the  Speculum , 
and  divide  the  lame  into  the  fame  Number  of  equal 
Parts  as  that  Side  is  divided  into. 

8.  Through  every  Point  of  Divifion  1,  2,  3 ,bY. 
draw  the  Right-lines  P  I,  P.  II,  P  Hi,  bY. 

9.  From  ip  to  I,  II,  III,  be.  transfer  the  Right¬ 
lines  J^I,  i^II,  J<fiIII,  bY.  equal  to  j^I,  II, 
4M1I,  &A. 

10.  Alter  the  fame  Manner,  let  the  Lines  FI  F , 
1  G  be  divided,  and  through  the  Points  of  Divifion 
of  the  fame  Order  draw  Curves ;  or,  fince  there  is 
no  Need  of  very  great  Accuracy  in  thefe  Cafes, 
draw  circular  Arches  through  three  Points,  as  is 
done  in  the  Figure. 

I  fay,  the  Figure  ST  EG  A  being  creeled  upon 
the  Cncle  A  C  D  B,  will  appear  in  the  cylindrical 
. Speculum ,  as  a  Square  divided  into  leveral  equal 
fquare  Areola'  j  ;  whence  if  a  Square  be  made  whofe 
Side  is  equal  to  AJ  R,  and  the  fame  be  divided  into 
equal  A>  ecla's ,  and  in  the  fame  be  painted  any  I- 
mage,  and  then  what  is  in  every  Areola  of  it  be 
transferred  in  the  Correfpondent  Areola's  of  the  de¬ 
form’d  Square,  that  deform’d  Image  will  by  Re¬ 
flexion  appear  formous  in  the  cylindrical  Speculu?n. 

To  delineate  a  deform'd  Figure  upon  an  Horizontal 
Plane ,  that  Jhall  appear  formous  by  the  Reflexion 
of  a  Conical  Speculum,  to  an  Eye  over  the 
Vertex. 

1.  The  Image  to  be  deformed  muft  be  delineated 
in  a  Circle  equal  to  the  Bafe  of  the  Conical  Specu¬ 
lum,  and  tlie  Periphery  muft  be  divided  into  equal 
Parts  by  the  Diameters  ad,  b  e,cf,  bV.  {Fig.  7.) 
and  the  Radii  O  b,  O  c,0  d,  br.  into  equal  Parts 
O'a ,  1.  2,  2.  3,  bY.  by  concentrick  Circles. 

2.  To  get  the  Points-I,  I-I,  III,  be.  in  the  Plane 
that  the  Cone’s  Bafe  Hands  upon,  which  are  feen 

by  reflected  Rays  within  the  Speculum  at  the  Points 

1,  2,  3,  be.  make  a  Right-angled  Triangle  A,  O, 

E ,  {Fig.  8.)  whofe  Bafe  0  E  is  equal  to  the  Radi¬ 


us  of  the  Speculum ,  and  Altitude  A  O  equal  to  the 
Height  of  the  Speculum,  that  is,  equal  to  its  Axis  ; 
and  in  A  O  produced  take  A  B  equal  to  the  Height 
of  the  Eye. 

3.  To  every  of  the  Points  1,  2,  3  ,  bY.  of  Di¬ 
vifion  from  the  Point  B,  wherein  the  Eye  is  fup- 
poied,  draw  the  Right- lines  IB  1,  B  2,  B  3,  bY. 

4.  Becaufe  thefe  are  the  reflected  Rays  by  which 
the  Points  1 ,  2,  3,  be.  are  feen,  and  A  E  is  the  In- 
terle&ion  of  the  Plane  of  Reflexion  and  the  Specu¬ 
lum,  make  the  Angles  IDE,  II.  C E,  equal  to 
the  Angles  B  D  A,  B  C  A,  bY.  then  (hall  D  I,  C 
I  I,  br.be  the  Rays  of  Incidence:  Confequently, 
I,  I  I,  br.  the  radiating  Points  which  are  i'een  by 
Reflection,  in  1,  2,  3,  br. 

5.  Therefore  produce  the  Radii  O  a,  O  b,  O  cy 
bY.  {Fig.  9.)  in  the  craticular  Prototype ,and  trans¬ 
fer  in  them  the  Divifions  0  1,011,  0  I II,  br. 
And  laltly,  draw  concentrick  Circles  from  the 
Point  0  j  and  thus  will  you  have  the  craticular  £0 
type. 

6.  Therefore,  if  in  every  of  its  Areola's  you  de* 
pidt  what  you  find  in  the  correfpondent  Areola's  of 
the  craticular  Prototype ,  you  will  have  a  deform’d 
Figure,  which  will  appear  formous  by  Reflexion  to 
an  Eye  duly  plac’d  over  the  Vertex  of  the  Cone. 

To  delineate  a  deform’d  Image  upon  a  Plane ,  that 

Jhall  appear  formous  by  ReJkdU-on  to  an  Eye  placed 

over  the  V ertex  of  a  pyramidal  Speculum. 

For  Example.  Let  it  be  required  to  delineate  a 
deform’d  Image,  which  will  appear  formous  by 
the  Reflexion  of  a  Quadrangular  Pyramid. 

1.  In  this  Cafe,  the  Image  to  be  deionn’d  is  to 
be  delineated  in  the  Square . A  B  C  D ,  (Fig.  10.  ) 
equal  to  the  Bafe  of  the  Speculum,  whole  Perimeter 
muft  be  divided  into  equal  Parts  by  Diagonals  from 
the  Centre  E,  and  alio  by  Right-lines  bdeCt.ng  the 
Sides  A  B,  B  C,  br.  Moreover,  the  Lines  £  A, 
£  B,  muft  be  divided  into  any  Number  of  equal 
Parts ;  fo  that  the  Lines  drawn  through  the  Points 
of  Divifion,  which  are  parallel  to  the  Sides  of  the 
Bale,  may  include  the  craticular  Prototype. 

2.  Now,  fince  the  Section  of  the  Speculum  thro1 2 * * 5 

the  Axis,  and  the  Right- line  £  L  drawn  in  the  Bafe, 
is  a  Right-angled  Triangle,  and  ewery  Point  of  Di¬ 
vifion  of  the  craticular  Prototype  is  in  the  reflected 
Ray,  after  the  very  fame  Manner  as  in  the  laft  Pro¬ 
blem  are  found  the  Points  I,  II,  III,  bY.  of  the 
Axis  L  £  of  the  T 1  iangle  B  E  C,  to  be  reflected  ; 
which  being  given,  the  Triangle  it  fell'  may  be 
made.  J 

3.  Laftly,  What  elfe  is  to  be  done,  muft  be  pro¬ 
ceeded  with  as  in  the  laft  Problem. 

Note,  Deform’d  Images  that  are  made  by  Means 
of  pyramidal  tspecutums ,  are  more  diverting  than 
thole  made  by  others  ;  becaufe  the  Parts  of  the  de¬ 
formed  Image  being  disjoined,  any  others  may  be 
painted  between  them,  forming  one  and  the  lame 
continuous  thing  with  them  without  the  Speculum , 
which  in  the  Speculum  will  not  be  feen. 

ANAPTfS  I ,  is  a  Latin  Verfe,  wmofe  Feet  con- 
fift  of  three  Syllables,  the  laft  long,  and  the  two 
firft  fhort.  Such  Verfies  arc  called 
ANAPvESTICK  VERSES  ;  they  are  com- 
tnonly  ufed  in  Tragedies,  where  are  three  Feet, 
which  are  ufed -in  all  Parts  of  the  V-c-rfe  •  indiffe¬ 
rently  j  as, 

Caflos  fequitur  mala  paupertas , 

Titioque  patens  regmt  Adulter, 
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ANAPHORA,  [in  th eandent  Aftronomy ,  ]  an 
Afcenlion  or  Rifing  up  of  the  x  2  Signs  of  the  Zo- 
diack  from  the  Eaft  by  the  daily  Courfe  of  the 
Heavens. 

ANAPHORA,  (a  Figure  in  Rhetoric k ,)  is  the 
Repetition  of  the  fame  Sound  in  the  Beginning  of 
feveral  Sentences  or  V cries. 

ANAPLEROTICK  Medicines ,  [  'Ava'ttk^ov- 
Koi,  of  dvavrhti&a,  Gr.  to  Jill  up ,]'■  are  fuch  as  help 
to  fill  Ulcers  with  Flefh. 

ANARCHY,  ['Avu^fct,  of <Lvd,  and  0  Chief 

or  Head,]  Want  of  all  Government  m  a  Nation 
where  there  is  no  fupreme  Authority  lodged  in  eF- 
ther  Prince  or  Rulers  ;  but  the  People  live  without 
any  Rule  or  Government  at  all,  and  all  things  are 
in  the  utmoft  Confulion. 

ANARETA,  [in  Afro  logy,]  the  fatal  Planet,  the 
Threatener  of  Death  in  a  Nativity. 

ANASARCHA,  [  Gr.jisa  white, 

foft,  yielding  Tumour  of  the  whole  outward  Body, 
or  of  fome  of  its  Parts,  which  dents  in  by  compref¬ 
ling  the  Flefh ;  it  is  caufed  by  the  Blood  upon  a 
double  Account;  firft,  when  it  doth  not  rightly 
fanguifie  or  afiimilate  the  Chyle  ;  and  again,  when 
it  is  not  rightly  accended  in  the  Lungs  ;  the  Blood 
thus  perverted,  pours  forth  the  Serum  at  the  Extre¬ 
mities  of  the  Arteries  in  greater  Quantities  than  it 
can  receive  and  reduce  by  the  Veins  and  Lymphe- 
duds,  or  expel  by  the  Veins  and  Pores,  and  other 
Paflages  that  fend  it  forth.  If  the  Humours  be  too 
yifeous,  it  is  called  Leucophlegmatia.  Blanchard . 

A  N  A  ST  O  Ad  A  T I QU  E  Medicines ,  \JS.vesopM<ne, 
of  dvdLsoccoa,  Gr.  to  open  or  utijlop ,]  are  fuch  as  open 
and  dilate  the  Orifices  of  the  Veli'els,  and  by  that 
Means  help  to  make  the  Blood  circulate  freely,  and 
pais  eafily  out  of  the  Arteries  into  the  Veins. 

ANASTOMOSIS,  is  an  Effluxion  of  the  Blood, 
the  Lympha  or  Chyle,  at  the  Meeting  of  Veflels 
that  dole  not  narrowly  :  It  is  alfo  taken  for  the 
mutual  opening  of  Veins  and  Arteries  into  one 
another. 

ANASTROPPIE,  a  Figure  in  Grammar,  when 
the  W ord  which  lhould  follows  let  foremoft,  as 
It  ahum  contra. 

ANATASIS,  an  Extenfion  upwards ;  with  Sur¬ 
geons,  an  Extenfion  of  the  Body  towards  the  upper 

parts. 

ANATOCISM,  [Avarouopiof,  Gr.]  is  the  an¬ 
nual  Increale  of  Intereft  of  Money,  whether  Simple 
or  Compound.  And  under  it  they  alfo  compre¬ 
hend  the  Valuation  of  Annuities.  See  Interejl. 

To  ANATOMIZE,  [  ’AvoLTtfiw,  Or.]  to  cut 
up,  to  cut  to  Pieces,  to  difiect  an  animal  Body,  in 
order  to  view  the  Parts  of  it. 

ANATOMY,  [ Anatomic ,  L.  of  ’Arntj/w,  of 
■dlvet7i{Mu,  Gr.  to  cut  in  Pieces J]  a  curious,  dextrous, 
and  neat  Difledion,  or  the  taking  to  Pieces  the  fo- 
lid  Parts  of  an  animal  Body,  in  order  to  difeover 
its  feveral  Parts,  for  the  explaining  their  Original, 
Nature,  and  Ufe ;  for  the  be tterl improvement  of  the 
Pradice  of  Surgery,  Phyfick,  and  Natural  Philo- 
fophy. 

Hippocrates ,  Democritus ,  Arifotle ,  Galen ,  and 
others  of  the  Ancients,  efteemed  Anatomy  as  the 
molt  important  Part  in  Phyfick,  and  that  without 
a  Knowledge  in- it,  the  Ufes  of  the  Parts  of  a  natu¬ 
ral  Body,  and  confequently  the  Caufes  of  Difeafes 
incident  to  it,  could  no  ways  be  difcovered.  But 
however  uleful  this  Art  is,  it  lay  negleded  for  feve¬ 
ral  Ages,  till  the  1 6th  Century,  when  it  began  to 
come  into  Repute  again  ;  before  which  Time,  the 
Difledion  of  a  human  Body  was  looked  upon  as 


Sacrilege :  Nay,  even  at  this  Time,  the  Ufe  of 
Anatomy  and  Skeletons  is  forbidden  in  Mujcevy  ;  the 
former  as  inhuman,  and  the  latter  as  iubiervient  to 
Witchcraft. 

The  firft  Perfon  who  fet  Anatomy  upon  any  to¬ 
lerable  Foot  again,  is  fa  id  to  b  ePejaliUs,  a  Flendjh 
Phyfician,  about  the  Year  1550.  Several  followed 
his  Trad,  as  Carpus,  Sylvius,  Fernelins,  Eu/la- 
thm ,  Fallopius ,  Fabricius  Partus ,  Bmilmus ,  Hoff¬ 
man ,  Riolanus ,  &c. 

Others  fucceeded  the  before-mentioned,  to  which 
the  fineft  Difcoveries  in  Anatomy  are  owing.  The 
Ladeal  Veins  were  difcovered  by  Afeliius  in  the 
Year  1622  ;  and  Harvey  published  his  admirable 
Difcovery  of  the  Circulation  of  the  Blood  in  the 
Year  1628.  The  Refervoir  of  the  Chyle  and  Fho- 
racick  Dudi  were  difcovered  in  1651.  The  Lytn- 
phatick  Vefels  were  difcovered  by  Rudbecks  and 
Barth olinus ,  about  the  Year  1650  and  1651.  The 
Difcovery  of  the  Lower  Saliva l  F ef els  is  owing  to 
Wharton  in  1655  and  that  of  the  Saliva l  Duels , 
the  Palate ,  the  Nofrils ,  and  the  Eyes,  to  Stem,  in 
the  Year  1661.  Of  the  Pancreatic k  Ducts  to 
Wirt  fungus  in  1642;  after  him  Willis  publilhed  an 
Anatomy  of  the  Brain ,  which  was  afterwards  im¬ 
proved  by  VicuJJeus. 

GUJfon  wrote  particularly  of  the  Liver  ;  Wharton 
of  the  Gians  ;  Havers  of  the  Bones  ;  Graaf  of  the 
Pancreatic k  Juice ,  and  the  Parts  of  Generation  ; 
Lower  of  the  Motion  of  the  Heart ;  Thurfon  of 
Ref  pi  ration  ;  Beyer  of  the  Glands  of  the  Intefiints ; 
Brown  of  the  Mujcles  ;  Drelineourt  of  the  Con¬ 
ception  of  the  Ova  in  Women,  the  Placenta ,  and 
the  Membranes  of  the  Foetus. 

But  Anatomy  oWcs  not  to  any  fo  much  as  to 
Malplghius,  who  died  in  the  Year  1694,  who 
made  many  Difcoveries  in  the  Brain ,  Glands , 
Lungs,  Livery  Spleen ,  Lyrnphaticks ,  &c.  by  the 
Help  of  a  Micfofcope,  6fc.  and  great  Light  into 
many  of  the  finer  and  more  intricate  Parts  of  the  hu¬ 
man  Strudure  has  been  let  in  by  Ruyfch ,  ftill  living; 
and  particulaily  of  the  Glands  by  Means  of  Injec¬ 
tions. 

ANATOMY,  in  Refped  to  its  Subjed,  is  di¬ 
vided  into  Human  and  Comparative. 

Human  ANATOMY,  is  that  which  is  em¬ 
ployed  on  the  human  Body. 

Comparative  ANATOMY,  is  that  which  is 
employed  upon  Bruits,  and  other  Animals,  and 
even  upon  Vegetables ;  the  firft  chiefly  with  a  V  iew 
to  illuftrate  the  human  Strudure  ;  the  latter  for  the 
better  Cultivation  and  Propagation  of,  as  well  as 
curing  and  preventing  the  Dileafes  of  Plants. 

ANATOMY,  [  of  Plants,  ~]  confifts  in  the 
Knowledge  of  the  Strudure  of  the  feveral  Parts  of 
them,  as  the  Root,  the  Bark,  the  Pith,  the  Wood, 
the  Leaf,  the  Flower,  &c. 

The  Roots  of  Plants  are  difcovered  to  be  fponge- 
ous  Bodies,  whole  Parts  are  difpps’d  for  the  Ad¬ 
mittance  of  certain  humid  Particles  in  the  Earth. 
Boerhaave  confiders  the  Roots  of  Plants  as  compos’d 
of  a  Number  of  abforbent  Veflels  analogous  to  the 
Ladeals  in  Animals  ;  and  Mr.  Rentaume  imagines, 
that  Roots  do  the  Office  of  ail  the  Parts  of  the  Ab¬ 
domen  of  a  human  Body,  which  minjftCf  to  Nutri¬ 
tion,  as  the  Stomach,  I-nteft'ines,  &c. 

The  Bark  is  of  a  lpongy  Cdntexcure,  and  com¬ 
municates  with  the  Pith  by  many  Fibrrliar,  tbatpafs 
through  the  little  Tubes  of  which  the  Wood  Con¬ 
fifts  ;  fo  that  the  Root  having  imbibed  the  proper 
Nutriment  of  the  Tree,  it  is  by  Means  of  the 
Warmth  of  the  Soil,  foV.  carried  up  through  the 
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fine  arterial  Veflels  .of  it  to  the  Top  of  the  Plant; 
where  being  condenfed  by  the  cold  Air,  it  returns  by 
its  own  Gravity  down  the.  Veflels  which  lie  between 
the  Wood  and  inward  Bark,  which  do  the  Office 
of  Veins-,  and  as  it  .pafies  by,  leaves  fuch  Parts  of 
its  Juice  as  the  Texture  of  the  Bark  is  adapted  to 
receive,  and  requires  for  its  Support.  -  ■ 

Pith  confifts  of  fmall  traniparent  Globules,  con- 
caterated  lb  me  thing  like  the  Bubbles,  which  com- 
pofe  the  Froth  of  the  Liquor,  and  is  the  inward  or 
central  Part  of  a  Tree  or  Plant,  and  is  fuppos’d  to 
be  analogous  to.  the  Medulla  or  Marrow  of  an  A- 
nimal. 

T,he  Wood  has  been,  by  the  Help  of  a  Microf- 
Cope,  diicovered  by  Dodtor  Grew ,  to  be  only  an 
Aiiemblage  of  infinite  minute  Canals,  or  hollow 
Fibres,  fome.  of  which  arife  from  the  Root  up¬ 
wards,  and  are  difpos’d  in  Form  of  a  Circle;  and 
alio  others  which  he  calls  Injertions ,  which  tend 
horizontally  from  the  Surface  to  the  Centre  ;  fo 
that  they  crofs  each  other,  and  are  interwoven  like 
the  Threads  of  a  Weaver’s  Webb. 

So  that  the  IV'ood.zow lifts  of  capillary  Tubes,  run¬ 
ning  parallel  from  the  Root- throughout  the  Stalk. 
The  Apertures  of  thefe  little  Tubes  are  commonly 
too  fmall  to  be  perceived  by  the  Eye,  except  in  a 
Piece  of  Cane,  Charcoal,  or  the  like. 

Thefe  Tubes  are  by  iome  called  arterial  Vejfels, 
being  thofein  which  the  Sap  riles  from  the  Root. 

On  the  Outfide  of  thefe  arterial  Veflels,  between 
the  Wood  and  the  inner  . Bark,  are  other  larger  Vef- 
fels,  called  by  lom e  venal  Vejjels,  iuppofed-  to  con¬ 
tain  the  Liquid, Sap  found  in  Plants  in  the  Spring. 

Leaves.  Dr.  Grew  obferves  fix  feveral  Parts  in¬ 
tended  by  Nature  for  the  Prefervation  of  Gems, 
viz.  Leaves,  Sunfoils,  Interfoils,  Stalks  of  Leaves, 
Hoods,  and  Mantlings,  that  cover  them. 

The  Ski/i,  or  Coats  of  the  Leaves,  is  no  more 
than  that  of  the  Branches  extended,  as  Gold  by 
beating  is  reduced  into  Leaves. 

They  are  folded  fometimes  in  two,  and  fometimes 
into  feveral  Plaits  in  the  Gem,  fomething  after  the 
Manner  of  a  Fan.' 

A  Dejcription  of  the  Anatomical  Plate. 

Figure  I. 

Reprefenting  the  Mufcles  of  the  Fore  Part  of  an  hu¬ 
man  adult  Body. 

'  a  the  Mufculus  Frontalis, 
b  the  Temporalis, 
c  the  Mujculus  called  Majfeter * 
d  the  Deltoides. 
f  the  Biceps. 

g  the  ExtenJ'or  Carpi.  > 

h  the  Flexor  Carpi. 

i  the  Extenfor  tertii  Internodii  Pollicis, 
k  the  Flexor  Pollicis. 

1 1  the  Mufculi  peftorales. 
m  m  the  Mufculi  refii  of  the  Abdomen . 
n  n  the  Linea  alba. 

u  u  the  Mufculi  obliqui  defcendentes  of  the  Ab¬ 
domen. 

o  o  the  Mufculus  fartorius ,  or  Fafcialis.  . 
p  p  the  Mujculi  re  Eli  Fern  oris, 
q  q  the  Triceps . 

r  Part  of  the  Mufculus  membranofus. 
s  s  the  Vajlus  internus. 
t  the  Vajlus  exte’rnus . 


»  '  Figure  II. 

~ Reprefenting  the  Mufcles  of  the  Hinder  Part  of  the 

Body. 

'  a  a  the  Trapezius  Mufculus. 
b  the  Deltoides. 
c  the  Supra  Spinatus. 
d  the  Infra  Spinatus. 
e  the  Teres  major, 
f  the  Extenfor  Brachii. 
g  the  Mufculus  Brachialis. 

-  b  the  outward  Extenfor  Carpi, 
i  the  other  Extenfor  Carpi. 

k  the  Mufculus  Radii  longus. 

I  l  the  Latijfimus  SDorfi. 
m  m  the  Mujculi  obliqui  defcendentis  Abdcnfmis-, 
n  the  Mujculus  fhiadratus. 
o  o  the  6  lutauS  maximils, 
p  the  Vajlus  ext  emus. 

*  q  Part  of  the  Membranofus. 
r  r  the  Seminervofus. 
s  s  the  Semimembranofus. 
t  the  Gracilis-, 
u  the  Triceps, 
x  the  Biceps, 
y  the  Subpoplitaus. 
z  z  the  Gajlerocnemii ; 
w  the  Peronaus. 

C  •  j  * 

Figure  III. 

Reprefenting  the  Skeleton  of  an  adult  human  Body 
on  the  Fore -fide. 

a  the  Os  Frontis. 
b  the  Os  Temporis. 

-  c  c  the  Of  a  Nafi. 

d d  the  Ofajugalia: 
e  e  the  Bones  of  the  upper  Jaw. 
g  the  Teeth. 

f  f  the  Bones  of  the  lower  Jaw. 

-  h  h  h  the  V ertebrcs  of  the  Neck,  Thorax ,  and  Os 

Sacrum. 

i  i  the  Claviculcs. 
k  k  the  Scapula. 

I  the  Articulation  of  the  Scapula ,  with  the  Os 
Humeri. 

m  m  the  fecond  Procefs  of  the  Scapula ,  called  A- 
cromium. 

n  n  n  the  Bones  of  the  Sternum, 
ooo  the  Os  Humeri. 

p  p  the  upper  and  outer  Head  of  the  Os  Hume¬ 
ri,  which  ferves  to  implant  the  Ligaments 
upon. 

q  q  the  upper  and  inward  Head  of  it,  which  arti¬ 
culates  with  the  Scapula. 

r  r  the  innermolt  Head  of  its  lower  Appendix , 
which  receives  the  Ulna. 

s  s  the  outer  Head  of  the  fame  Appendix ,  which 
receives  the  Radius, 
x  the  Ulna, 
y  the- Radius. 

z  z  the  eight  Bones  of  the  Carpus. 

A  A  the  four  Bones  of  the  Metacarpus. 

B  B  the  four  Fingers  and  Thumb,  each  confin¬ 
ing  of  three  Bones. 

C  C  the  Os  Ilium. 

D  the  Coxendix. 

E  the  Os  Sacrum. 

F  the  Os  Pubis, 


G  G  the 
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G  G  the  Os  Femoris. 

H  H  the  upper  Head  of  it,  which  is  received  in¬ 
to  the  Acetabulum  of  the  Coxendix. 

K  K  the  outer  Trochanters. 

L  L  the  two  lower  Heads  of  the  Thigh  Bone. 
N  N  the  Patella . 

P  P  the  Tibia. 

Q_Q_  the  Fibula. 

R  R  the  Talus. 

S  S  the  Os  navicularc. 

•  V  V  the  five  Bones  of  the  Tarfus. 

T  T  the  fourteen  Bones  of  the  Toes. 

2  2  The  Foramina  of  the  Os  IJchium  and  Pu¬ 
bis. 

Figure  IV. 

Rsprefenting  the  Pack  Side  of  an  human  adult 
Skeleton. 

a  the  Os  Sincipitis. 
b  the  Os  Occipitis. 

■  c  the  Os  fquammofum . 
d  the  lower  Jaw. 

e  the  Vertebra  of  the  Neck. 
f  the  Scapula, 
g  the  Spina  Scapula, 
h  the  outward  Head  of  the  Os  Humeri . 

1  the  Os  Humeri, 
k  k  the  Radius. 

1 1  the  Ulna. 

m  the  Back  or  the  Os  Ilium, 
n  the  Spine  of  the  Ilium, 
o  the  Protuberance  of  the  Os  Ifchium ,  whence 
the  Mufcles  arife  which  bend  the  Leg. 
p  the  Os  facrurn. 
q  the  Os  Coccygis. 
r  r  the  Os  Femoris. 
s  the  Trochanter  major, 
t  the  T rochanter  minor. 

u  u  l  the  two  inferior  Protuberances  of  the 
.  tv  w  $  lower  Appendix  of  the  Os  Femoris. 

■  x  the  Tibia, 
y  the  Fibula. 

2  the  Os  Calcis. 

3  the  Os  AJiragali. 

4  the  Os  Cuboides. 

5  the  three  OJfa  cuneiformia. 

.  6  the  OJfa  Metatarfi. 

AN CESTOR.  The  Law  diftinguifhes  between 
Ancejlor  and  PredeceJJor ,  the  former  being  applied 
to  a  natural  Perfon,  as  A  B  and  his  Anceltor 3  the 
latter  to  a  Body  politick  or  corporate,  as  a  Bifhop 
and  his  Predeceflors. 

Tho’  the  Word  Antecejfor ,  wffience  Ancejlor  is 
derived,  is  not  applied  to  the  Ancefor  of  a  Family, 
but  to  the  Prepollelfor  of  an  Ellate,  or  a  Predecef- 
for  in  Office.  Ancejlrel  Homage,  is  fuch  Homage 
as  hath  been  performed  by  our  Anceftors. 

ANCHILE,  [’Aftt/xij,  Gr .]  is  the  back  Part  of 
the  Knee  ;  alio  the  Contraction  of  a  Joint,  efpe- 
cially  of  the  Ham.  > 

ANCHOR  of  a  Ship,  is  a  thing  as  well  known 
as  the  Ship  itfelf,  and  alfo  itsUfe;  but  the  Terms 
of  Art  ufed  at  Sea  about  its  fevera.1  Parts,  Kinds,  and 
Ufes,  are  as  followeth. 

The  Parts  of  an  Anchor  are,  r  .  The  Rhg,  in¬ 
to  which  the  Cable. is  fattened.  2.  The  Beam  or 
Shank,  which  is  the  longelt  Part  of  the  Anchor. 
3.  The  Arm ,  which  is  that  which  runs  down 
into  the  Ground  3  at  the  End  of  which  is,  4.  The 
■*  Vol.  L 


Flouk  or  Fluke,  by  fome  called  the  Palm,  being 
that  broad  and  pecked  Part,  with  its  Barbs,  like  an 
Arrow-head,  which  fallens  into  the  Ground.  5. 
1  he  Stock ,  a  Piece  of  Wood  fattened  unto  the  Beam 
near  the  Ring,  ferving  to  guide  the  Fluke,  fo  that  it 
may  fall  right  and  fix  in  the  Ground.  There  are 
three  Kinds  of  Anchors,  the  Kedger,  the  Grapnel , 
and  the  Stream  Anchor,  ( which  jee  under  thoje 
Words).  The  Anchors  on  board  a  Man  of  War 
are,  the  firlt,  fecond,  and  third  Anchors ;  two  of 
which  being  always  carried  at  the  Bow  of  the  Ship, 
are  therefore  called  the  firfl  and  fecond  Bower  ;  the 
other,  which  is  the  largett  of  all,  is  called  the  Sheet 
Anchor,  and  is  their  utmoft  Refuge,  when  in  a  great 
Strefs  of  Weather  they  are  forced  to  ride  on  a  Lee- 
Shore. 

When  the  Cable  is  perpendicular  between  the 
Hawfe  and  the  Anchor,  the  Anchor  is  then  faid  to 
be  a-peek .  When  the  Anchor  hangs  right  up  and 
down  by  the  Ship’s  Side,  it’s  faid  to  be  a  Cock-bell 
upon  the  Ship’s  coming  to  an  Anchor.  To  put 
an  Anchor  down  into  the  Sea,  in  order  to  make 
the  Ship  ride,  is  called  letting  fall  or  dropping  the 
Anchor.  They  fa y  an  Anchor  is  foul,  when  by 
the  turning  about  of  the  Ship, the  Cable  is  hitched 
about  the  Fluke.  An  Anchor  is  faid  to  come  borne , 
when  it  cannot  hold  the  Ship,  but  that  Ihe  drives 
away  by  the  Violence  of  the  Wind  or  Tide.  To 
ftjooe  an  Anchor,  is  to  put  Boards  fitted  and  formed 
for  that  Purpofe  on  upon  the  Flukes ,  that  the  An¬ 
chor  may  hold  the  better  in  foft  ciround. 

The  Shank  of  an  Anchor  is  to  be  three  times  the 
Length  of  one  of  its  Flukes 3  and  a  Ship  of  500 
Tons  hath  her  Sheet  Anchor  of  2000  Weight 3  and 
fo  proportionably  for  others  fmaller  or  greater. 

ANCHORAGE,  [in  Lawf\  is  a  Duty  taken  of 
Ships  for  the  Pool  of  the  Haven  where  they  call 
Anchor  3  for  no  Man  can  let  any  Anchor  fall  oil 
the  King’s  Ground  in  any  Port,  without  paying  for 
it  to  the  King’s  Officer  appointed  by  Patent. 

ANCHORING,  or  Anchorage,  is  Ground  fit¬ 
ting  to  hold  a  Ship’s  Anchor,  that  fo  fhe  may  ride 
it  out  fafe'ly  :  The  bell  anchoring  Ground  is  lliff 
Clay  or  hard  Sand  5  and  the  bell  Riding  at  an  An¬ 
chor,  is  when  a  Ship  is  land-lockt,  and  out  of  the 
Tide. 

ANCHORS,  [in  Architecture, ]  is  a  certain  kind 
of  Carving,  in  the  Form  of  an  Anchor  or  Arrow 
Head,  which  is  placed  by  way  of  Ornament  to  the 
Boultins  of  Capitals  of  the  Tufcan,  Dorick,  and 
Ionick  Orders  3  and  alfo  to  the  Poultins  of  Bed- 
Mouldings,  of  the  Dorick ,  Ionick ,  and  Corinthian 
Cornilhes.  The  Anchors  and  Eggs  being  placed 
alternately. 

ANCHYLOPS,  Gr.]  the  fame  with 

LEgylops  i  which  fee. 

ANCIENT,  is  the  Flag  or  Streamer  in  the 
Stern  of  a  Ship. 

ANCIENT  Demefne,  or  Demayn,  is  a  certain 
Tenure  whereby  all  Manors  belonging  to  the 
Crown  in  St.  Edward's  or  William  the  Conqueror's 
Time  were  held.  The  Numbers  and  Names,  tsc. 
of  fuch  Manors,  were  entred  by  the  Conqueror  in  a 
Book  called  Doomfday  Book,  and  now  remaining 
in  the  Exchequer  3  fo  that  fuch  Lands  as  by  that 
Book  appeared  to  have  belonged  to  the  Crown  at 
that  Time,  are  called  Ancient  Demefne.  The 
Tenants  in  Ancient  Demefne  are  of  two  Sorts  3  one 
that  hold  their  Lands  frankly  by  Charter,  the  other 
by  Copy  of  Court- Roll,  or  by  the  Verge  at  the' 
Will  of  the  Lord,  according  to  the  Cultom  of  the 

1  N  Manor,- 
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Manor.  The  Advantages  of  this  Tenure  are, 
i.  That  Tenants  holding  by  Charter  cannot  be 
rightly  impleaded  out  of  their  Manor  ;  and  when 
they  are,  they  may  a bate  the  Writ  by  pleading 
the  Tenure.  2.  They  are  free  from  Toll  for  all 
things  relating  to  their  Livelihood  and  Husbandry  4 
nor  can  they  be  impannelled  upon  any  Inqueft. 
ANCON,  ?L *AyXlv’  6>-]in  Surgery ,  is  the 
AN  COME,  S  T  op  or  Point  of  the  Elbow,  and 
is  taken  alfo  fometimes  for  the  backward  and  larger 
Ihooting  forth  of  the  Ulna. 

ANCONES,  [  in  ArcbiteRure ,]  the  Coins  or 
Corners  of  Walls  fuch  as  Meetings  or  Bowings  of 
Elbows,  crofs  Beams,  Rafters,  &c. 

ANCONEUS,  aMufcleof  the  Cubit,  called 
fo  by  Riolanus ,  from  its  Situation.  It  arifeth  flefhy 
from  the  inferior  and  back  Part  of  the  Os  Humeri , 
growing  larger  as  it  marcheth  between  the  fuperior 
Ends  of  the  Ulna  and  Radius ,  and  is  inferted  flefhy 
to  the  lateral  Part  of  the  Brachiceus  externus ,  a 
Thumb’s  Length  below  the  Olecranum .  It  helps 
to  extend  the  Cubit. 

AN CONY,  is  the  Term  in  the  Iron  Works  for 
a  Bloom ,  wrought  into  the  Figure  of  a  flat  Iron 
Bar  of  about  three  Foot  long,  with  two  fquare 
rough  Knobs,  one  at  each  End,  which  are  after¬ 
wards  to  be  wrought  at  the  Chafery.  See  Iron. 

ANCYLOBLEPHARUM,  [*Ay%jKoPhfyft&yf 
of  ctjVjuA©-,  crooked ,  and  (ZAitpa&v,  Ur.  the  Eye- 
lids,]  is  the  growing  of  the  Eye-lids  to  the  Tunica 
cornea ,  or  to  the  Albuginea ,  fo  that  fometimes  both 
the  Eye-lids  grow  together. 

ANCYLOGLOSSUM,  ['A yxihlyAuffm,  of 
ttyyjK©-  and  yA&wo t,  Gr.  the  l  ongue J  is  when 
the  little  String  under  the  Tongue  is  too  ftraitly  tied, 
fo  that  there  is  a  Difficulty  of  uttering  the  Words. 

ANCYROIDES,  ['AfyepMnt,  of  ’A yxffd,  an 
Anchor,  and  Form,  Gr.  J  the  fhooting  forth 

of  the  Shoulder  Bones  in  the  Form  of  a  Beak  ; 
which  is  called  Coracoides,  Anchor  alts,  and  Corni- 
cularis. 

ANDRATOMY,  [of  ttviif,  gen.plur.  a,vJ\$wv, 
Man,  and  tojjm,  a  Cutting,  Gr.  ]  is  a  Difle&ion  of 
human  Bodies,  as  Zootomy  is  of  thofe  ofBeafts. 

ANDROMEDA,  a  Northern  Conftellation, 
confifting  of  2  7  Stars. 

ANDROGYNE,  [  *  AvA&yov®~,  of  dvrif,  a 
Man,  and  yuvt 1,  a  Woman ,  Gr.\  an  Hermaphro¬ 
dite,  which  is  of  both  Sexes,  or  both  Male  and  Fe¬ 
male  ;  the  fame  with 

ANDROGYNUS,  an  Hermaphrodite,  or  one 
who  is  caflrate  and  effeminate. 

ANEMIUS  Fumus,\oi  *A viyoc,  Gr.  the  Wind,] 
a  Wind  Furnace  for  ftrong  Fires,  for  Melting  or 
Diftillation. 

ANEMOMETER,  [  of  ’'A ny.<9-  and  tdnfsv, 
Gr.  Mea/ure,]  a  Machine  contrived  for  meafunng 
the  Strength  of  the  Wind. 

ANEMOSCOPE,  [of  *Ai ’({Mf,  the  Wind ,  and 
o-jto 7ria,  Gr.  to  view,]  a  Machine  invented  to  fore- 
fhew  the  Change  of  the  Air  or  Wind  :  I  have  ob- 
ferved  that  Hygrofcopes  made  of  Cat’s-gut,  accor¬ 
ding  to  the  Diredtions  you  will  find  under  that 
Word)  are  very  nice  Anemofcopes ,  and  never  fail 
hardly  by  their  turning  the  Index  about  to  foretel 
the  fhifting  Wind.  But,  as  Vitrivius  defcribes  an 
Anemofcope,  it  fhews,  that  the  Ancients  rather  de- 
figned  it  to  fhew  which  Way  the  Wind  blew,  than 
to  foretel  to  what  Quarter  it  would  fhift  or  change. 

ANEURISM,  [of  ’Avtvfvvut  Gr.  to  dilate,]  is  a 
Difeafe,  which  is  a  Kind  of  Dilatation  or  burlting 
of  the  Arteries,  always  beating,  and  fwelling  fome¬ 


times  to  the  Bignefs  of  an  Egg,  which  yields,  if  you 
compreisit,  but  recoils  prelently. 

The  moft  accurate  and  learned  Dr.  Tyfon  found 
in  his  Anatomy  of  the  Tajacu,  or  Aper  Mexicanus , 
feveral  Aneurifmata  in  the  Aorta ,  or  great  Artery, 
which  it  feems  were  natural,  and  which  he  never 
faw  before  in  the  Arteries  of  any  other  Animal : 
Though  Malpighius,  as  he  obferves,  took  Notice 
of  fuch  in  the  Aorta  of  Silk-worms. 

ANGARIA,  (a  Term  in  Law,)  fignifying  any 
troublefome  or  vexatious  Duty  or  Service  paid  by 
the  Tenant  to  the  Lord. 

ANGEL,  the  Name  of  a  Gold  Coin  in  Eng¬ 
land,  which  feems  to  be  fo  called  from  the  Figure  of 
an  Angel  imprefs’d  upon  it :  Its  Value  in  1  H.  6. 
was  6  s.  8  d.  in  1  H.  8.  7  s.  6  d.  in  34  H.  8.  8  s . 
in  6  Ed.  6.  1  o  s.  and  the  Half  Angel,  or  as  it  was 
fometimes  called  the  Angelet ,  was  the  Moiety  of 
this.  Chron.  Preciof. 

^ANGEIOGRAPHY,  [of’Ayyciofta.<p'i&,  of  a. y~ 
yficv,  a  Vejfel,  and  y§*<p}j,  Gr.  Dejcription ,]  a  De- 
fcription  of  V  eflels  in  the  human  Body,  /.  e.  the 
Nerves,  Veins,  Arteries,  Lymphaticks,  &c. 

ANGEIOLOGY,  [’AfyuoAtfa,  of  ttfyuov  and 
Aiyo,  Gr.]  a  Treatife  or  Dilcourfe  of  the  V  eflels  in 
a  human  Body. 

ANGEIOTOMY,  [of  ’Afyfiov  and  a 
Section,  of  Ttytco,  Gr.  to  cut  or  divide,  ]  a  cutting 
open  the  Veflels  of  an  animal  Body,  as  a  Vein  or 
Artery. 

ANGIGLOSSUS,  [*A/*JW/,  of  and 

yAarffct,  Gr.  the  Tongue ,]  one  that  ftuttereth,  or 
hath  a  Difficulty  in  pronouncing  L,  R,  or  K. 

ANGILD,  of  an  and  £ilb,  Sax.  a  Payment,] 
the  bare  fingle  Valuation  or  Compenfation  of  a 
Man  or  Thing,  according  to  the  legal  Eftimate, 
from  the  Saxon,  An  one,  and  Gild  Payment,  Mulft, 
or  Fine  ;  fo  Twigild  was  the  double  Fine,  Trigild 
the  treble  Fine,  according  to  the  rated  Ability  of 
the  Perfon. 

ANGINA, [of  'Afa&v,  Gr.  to  fir  angle,]  a  fpuin- 
fy  or  Squinancy ,  is  an  inflammation  of  the  Jaws  or 
Throat,  attended  with  a  continual  Fever  and  Dif¬ 
ficulty  of  Refpiration  and  Swallowing  ;  and  it  is 
two-fold,  either  Spuria,  or  Exquifita ,  a  Ballard  or 
true  Squinfie :  The  latter  is  again  four-fold;  Sy- 
nanche ,  Parajynanche ,  Chynanche ,  and  Parachy- 
nanche ;  of  all  which  in  their  proper  Places.  Blan¬ 
chard. 

ANGLE,  [in  Geometry,]  is  either  Plane  or  So¬ 
lid. 

A  Plane  Angle  is  the  Inclination,  Aperture,  or 
Diftance  between  two  Lines  meeting  in  a  Point, 
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called  its  Legs )  are  right  or  llrait  ones,  is  called  a 
Right-lined  or  Rectilineal  Angle,  as  B  ;  but  when 
the  Legs  are  crooked  Lines,  it  is  called  a  Curvili- 
neal  Angle,  as  A ;  and  when  one  Leg  is  ftrait, 
and  the  other  crooked,  it  is  called  a  Mixt  Angle, 
as  C. 

An  Angle  is  ufually  marked  with  three  Letters, 
(efpecially  if  there  be  more  Angles  than  one  at  the 
lame  Point)  wherefore  the  middle  Letter,  which  is 
always  placed  at  the  angular  Point  where  the  Lines 
meet,  denote  the  Angle. 

The  Quantity ,  i.  e.  the  Greatnefs  or  Smallnefs 
of  an  Angle,  is  by  no  Means  meafured  by  the 
Length  of  its  Legs,  but  by  their  Diftance  from,  or 
Inclination  to  each  other.  Thus  the  Angle  B  is 
lefs  than  Ay  tho’  the  Legs  of  B  are  much  longer 
than  thofe  of  A ;  but  then  thofe  of  B  are  more 
inclined  to  each  other,  than  the  Legs  of  the  An¬ 
gle  A ;  which  to  conceive  the  better,  imagine  the 


Angle  A  to  be  laid  upon  R,  as  the  prick’d  Lines 
about  B  do  reprefent  ;  then  it  is  plain,  the  Angle 
B  will  eafily  be  contained  within  A  j  and  therefore 
is  lefs  than  A ,  becaufe  its  Legs  come  nearer,  or  are 
more  inclined  towards  each  other,  than  thofe  of  A ; 
and  confequently  A  will  be  a  greater  Angle  than  B, 
becaufe  its  Legs  are  farther  diftant  from  each  other 
than  the  Legs  of  B.  If  you  imagine  the  Legs  to 
open  and  lhut  like  thofe  of  a  Joint  Rule,  or  a  Pair 
of  Compafles,  the  Thing  will  be  very  plain. 

The  Quantity  of  any  Angle  is  meafured  by  the 
Number  of  Degrees  of  the  Ark  of  a  Circle  inter¬ 
cepted  between  the  Legs  of  the  Angle,  whofe 


Centre  is  the  angular  Point.  Thus  the  Ark  a  b  is 
the  Meafure  of  the  Angle  a  c  b ;  and  if  that  Ark 
contain  30  Degrees,  the  Angle  is  faid  to  bean  An¬ 
gle  of  30  Degrees. 

A  Rectilineal  ANGLE  is  of  three  Sorts. 

i.  Right ,  when  one  Leg  of  the  Angle  (lands 
exadily  upright,  or  perpendicularly  on  the  other, 
as  p  c  doth  on  c  b  ;  and  inclines  no  more  one  W ay 
than  it  doth  another.  And  fuch  a  Right  Angle  is 
faid  to  be  an  Angle  of  90  Degrees,  becaufe  it  is 
meafured  by  an  Ark,  that  is,  the  fourth  Part  of  a 
Circle  (as  you  fee  in  the  laft  Figure)  and  every  Cir¬ 
cle  being  fuppofed  to  have  its  whole  Circumference 


divided  into  360  Parts,  (which  are  called  Degrees ) 
the  fourth  Part  of  that  is  90  Deg.  and  therefore 
a  Right  Angle  contains  90  Deg. 

2.  An  Obtufe  Angle,  as  a  c  o,  which  exceeds,  or 
is  bigger  than  a  Right  one,  and  is  called  Obtufe ,  be¬ 
caufe  its  angular  Point  is  blunt. 

3.  An  Acute  Angle ,  as  a  c  b,  which  is  lefs  than  a 
Right  one,  and  is  called  Acute ,  becaufe  its  angular 
Point  is  fharp.  No  Angle  can  contain  fully  180 
Degrees,  for  then  one  Leg  falls  into  the  fame  Right 
Line  with  the  other,  and  they  make  the  Diameter 
of  the  Circle  0  b. 

Angles  alfo  receive  feverai  other  Denominations, 
according  to  their  feverai  Pofitions,  their  Relation 
to  the  feverai  Figures  they  are  in,'  and  the  Line? 
that  form  them.  Some  are  called, 

1.  Contiguous  or  adjacent  Angles ,  as  a  and  c, 
c  and  b ,  a  and  See.  which  have  one  Leg  com¬ 
mon  to  both  Angles,  and  are  both  taken  together, 
always  equal  to  two  Right  ones ;  for  if  they  are 
equal,  the  Obtufe  one  will  be  as  much  bigger  than 
a  Right  one,  as  the  Acute  one  is  lefs ;  and  there¬ 
fore  in  the  whole  muft  make  juft  two  Right*  x  3  e 
1  Euclid * 

Cor.  And  from  hence  ’tis  plain,  that  all  the  An¬ 
gles  that  can  be  made  about  any  Point,  are 
equal  but  to  four  Right  ones. 

1.  Oppofte  or  Vertical  Angles ,  as  1.  Thofe  that 
are  made  by  two  Right-lines  crofting  each  other* 
and  which  touch  on¬ 
ly  in  their  Angular 
Point*  Thus  the 
Angles  a  and  b ,  or 
c  and  d ,  are  called 
Oppofite  or  Vertical 
Angles ,  becaufe  they 
are  oppofed  ad  V erti- 
cem ,  or  at  the  Head  ; 
and  therefore  in  fome 
Books  are  called 
Head  Angles.  Thefe 
are  always  equal  one 
to  another,  becaufe 
each,  with  the  Conti¬ 
guous  one ,  makes  two 
Right  Angles. 

An  Angle  alfo  in  any  Triangle  is  faid  to  be  op 
pofite  to  the  Side  that  Jubtends  it  j  as  the  Angle  4. 
is  to  the  Side  B.  ( Fig.  preced.) 

4.  In  any  T  riangle,  as  a  e  f{fee  the  fame  Figure ) 
the  Angle  e  and  a  are  called  Internal  and  Oppofite , 
in  refpedt  of  the  External  Angle  /,  which  is  equal 
to  them  both. 

5.  If  a  Lrnecut 
two  others  that  are 
parallel,  the  Angles 
c  and  d  are  called 

Internal  and  Oppo- _  0 

fite  alfo,  in  refe¬ 
rence  to  the  Exter¬ 
nal  one  a  and  b ,  to 
which  they  are  fe- 
verally  equal. 


6.  The 
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6.,  The  Angles  a  and  b,  alfo  c  and  d ,  in  every 
Rectangle  or  Parallelogram,  are  called  the  Oppofite 
Angles ,  and  are  always  equal  to  one  another ;  for 


e\ 


the  Angle  a  is  equal  to  the  Alternate  one  ey  and  e 
is  equal  to  the  Internal  and  Oppofite  one  on  the 
.  fame  Side  b,  wherefore  a  is  equal  to  b ;  and  after 
the  fame  Manner  may  d  and  c  be  proved  equal  to 
each  other. 

ANGLE  of  Right  Afcenfion ,  is  the  Angle  which 
the  Circle  of  the  Star’s  Right  Afcenfion  maketh 
with  the  Meridian  at  the  Pole  of  the  World. 

.  ANGLE  at  the  Center  of  a  Circle ,  is  an  Angle 
made  there  by  two  Radius's  which  meet  in  the 
Centre. 

Propoftion. 

:  If  Handing  or  infilling  on  the  lame  Chord,  or 
being  in  the  lame  Segment,  two  Angles  are  form¬ 
ed,  as  o  c  dy  o  p  d,  one  at  the  Centre,  and  the  other 
at  the  Circumference  :  The  Angle  at  the  Centre  is 
always  double  of  that  at  the  Circumference.  Of 
this  there  are  three  Varieties. 

i.  When  one  Leg  of  the  Angle  is  the  Diame¬ 
ter  of  the  Circle,  then  ’tis  plain  the  Angle  at  the 
Centre  o  c  d  being  external  to  the  Triangle  o  cpy 
will  be  equal  to  o  ~\-p  (by  1 6  e  i  Eucl.)  but  o=p, 
becaufethe  Triangle  is  an  lfofceles  (5  e  1.)  where¬ 
fore  c  ==  z.p.  £>.  E.  D. 

Cafe  2. 


2.  When  the  Diameter  divides  the  two  Angles, 
then  ’tis  plain,  the  whole  Angle  at  the  Centre  0  c  0 
mull  be  double  to  the  whole  Angle  op  0  at  the 
Circumference,  becaufe  its  Parts  are  feverally  dou¬ 
ble  of  the  Parts  of  P  (by  the  if  Cafe.) 

Cafe  3.  When  the  Angles  fall  both' on  the  fame 
Side  of  the  Diameter,  then  ’tis  plain  the  whole 
external  Angle  bed  is  =.  2  cpdy  and  the  Part 
b  co  —  2  c  p  0  ;  wherefore  the  remaining  Part  0  c  dy 
the  Angle  at  the  Centre,  mull  be  double  to  op  dy 
the  Angle  at  the  Circumference.  Q  E.  D . 


And  hence  are  dedudible  the  following  Corolla¬ 
ries. 

1 .  All  Angles  of  of  d  and  op  d  Handing  on  the 
fame  Ark,  or  being  in  the  fame  Segments,  are 


'■* 

equal,  becaufe  they  are  juH  the  Halves  of  the  An¬ 
gle  0  c  d  at  the  Centre. 

2.  Hence  any  Angle  at  the  Centre  c  Handing  on 
half  the  Ark  0  b  muH  be  equal  to  one  at  the  Circum¬ 
ference  a ,  which  {hall  Hand  on  0  d  the  whole  Ark, 
on  the  Double  of  the  former  Ark. 


b 


3.  And  from  hence ’tis  plain,  that  every  Angle 
in  a  Semi-circle,  as  a ,  muH  be  a  Right  one,  becaufe 
’tis  equal  to  c  at  the  Centre,  which  Hands  on  a 
Quadrant,  and  is  a  Right  Angle. 

4.  Wherefore  an  Angle,  as  ay  made  in  a  Seg¬ 
ment  lefs  than  a  Semi-circle,  muH  be  obtufe ,  be¬ 
caufe  ’tis  equal  to  0  c  b,  which  is  bigger  than  a 
Right  one. 

a 


5.  And 
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5.  And  confequently  the  Angle  b  made  in  the 
Segment  0  b  d,  which  is  greater  than  a  Semi-circle, 
is  acute  ;  for  the  Angle  a  of  the  Quadrilateral  Fi¬ 
gure  0  a  db  infcribed  in  a  Circle,  being  obtufe ,  b 
muff  needs  be  an  acute  one,  fince  the  Sum  of  both 
is  but  z  Ls,  (by  22  e.  3.  Euclid. 

Hence  may  be  drawn  this  Problem  for  the  Bif* 
fettion  of  any  Angle  or  Ark  of  a  Circle  ;  as  fup- 
pofe  the  Angle  C  D  E,  or  the  Ark  C  E. 


C  P 


Taking  E  A  z=z  D  E,  on  the  Centre  E,  make 
the  Ark  F  A  =  C  E,  and  the  Angle  F E  Az=lG 
D  E ,  then  draw  D  F,  and  that  (hall  billedl  the 
Ark  C  E,  or  the  Angle  C  D  E  :  For  the  Angle 
F  E  A  (=  C  D  E)  "is  double  (becaufe  an  Angle 
at  the  Centre)  to  F  D  A  an  Angle  at  the  Circum¬ 
ference. 

ANGLE  of  or  at  the  Center ,  [in  Fortification ,  | 
is  that  which  is  made  by  the  Concourfe  of  two  Lines 
drawn  from  the  Angles  of  the  Figure. 

ANGLE  at  the  Circumference  of  a  Circle ,  is  atl 
Angle  made  by  any  two  Chords  which  meet  there 
in  a  Point. 

ANGLE  of  the  Circumference ,  [in  Fortification ,  ] 
is  the  mix’d  Angle  made  by  the  Arch  which  is  drawn 
From  one  Gorge  to  another. 

ANGLE  of  the  Counter fcarp ,  is  made  by  the 
two  Sides  of  the  Counterfcarp  meeting  before  the 
Middle  of  the  Curtain. 

AN  GLE  of  the  Curtain ,  or  Angle  of  the  Flank , 
is  that  which  is  made  by,  or  contained  between 
the  Curtain  and  the  Flank  in  any  Piece  of  Fortifi¬ 
cation. 

ANGLE  of  the  Complement  of  the  Line  of  De¬ 
fence,  is  the  Angle  proceeding  from  the  Interlection 
of  the  two  Complements  one  with  another. 

ANGLE  Diminijhed ,  [in  Fortification ,  ]  is 
that  which  is  made  by  the  meeting  of  the  outer- 
moft  Sides  of  the  Polygon,  and  the  Face  of  the 
Baftion. 

ANGLE  of  the  Ecliptic k  zvith  the  Vertical  Cir¬ 
cle ,  or,  as  fome  call  it,  ParallaCtick  Angle ,  is  thus 
found  j  As  the  Tangent  of  the  Sun’s  Diftance  from 
Aries  :  Is  to  Rad.  : :  So  is  the  Tangent  of  his  De¬ 
clination  :  To  the  Co-fine  of  the  ParallaCtick 
Angle. 

ANGLE  of  EveCtion:  See  EveCtion. 

ANGLE  of  the  Exterior  Figure ,  or,  the  Angle 
of  the  Polygon ,  is  that  which  is  formed  at  the  Point 
of  the  Bajlion ,  by  the  meeting  of  the  two  outer- 
moft  Sides  or  Bafes  of  the  Polygon. 

ANGLE  of  the  Interior  Figure ,  [in  Fortifica¬ 
tion ,]  is  that  which  is  made  in  the  Centre  of  the 
Baftion,  by  the  meeting  of  the  innermoft  Sides  of 
the  Figure. 

ANGLE  Flanking ,  is  that  which  is  made  by 
the  meeting  of  the  two  Rafant  Lines  of  Defence, 
viz.  the  two  Faces  of  the  Baftion  prolonged. 

AN  GLE  flanking  inward ,  is  the  Angle  made 
by  the  Flanking  Line  and  the  Curtain. 

ANGLE  Flank'd ,  by  fome  called  the  Angle 
of  the  Bajlion ,  in  Fortification ,  is  that  which  is 


made  by  the  two  Faces,  being  the  outmoft  Part  o 
the  Baftion  moft  expofed  to  the  Enemy’s  Batte¬ 
ries,  and  therefore  by  fome  is  called  the  Point  of  the 
Bajlion . 

ANGLE  forming  the  Flank ,  is  that  which  con- 
fifts  of  one  Flank  and  one  Demi-Gorge. 

ANGLE  forming  the  Face ,  [in  Fortification ,] 
is  that  which  is  compofed  by  one  Flank  and  one 
Face. 

ANGLE  of  Incidence  :  See  Incidence. 

ANGLE  of  Inclination  in  Optic ks  :  See  Incli¬ 
nation. 

ANGLE  of  Inclination  of  the  Axis  of  the  Earth 
to  the  Axis  of  the  Eclipick,  is  2  3  30,  and  remains 

inviolably  the  fame  in  all  Points  of  the  Earth’s  an¬ 
nual  Orbit. 

Mr.  Keif  in  his  Examination  of  Burnet's,  Theory 
of  the  Earth ,  has  fhewn  the  great  Wifdom  of  God 
in  thus  placing  the  Axis  of  the  Earth  obliquely  to 
the  Plane  of  the  Eliptick ;  for  by  that  Means  all 
thofe  who  live  beyond  450  of  Latitude,  have  more 
of  the  Sun’s  Heat,  take  all  the  Year  round  j  and 
thofe  who  live  within  450.  have  lefs  than  if  the  Earth 
moved  always  in  the  Equinoctial,  p.  69,  fc-.  And 
befides,  ’tis  the  oblique  Pofition  that  caufes  all  our 
Diversities  of  Seafons,  and  different  Degrees  of  Heat 
and  Cold. 

AN  GLE  of  Longitude ,  is  the  Angle  which  the 
Circle  of  a  Star’s  Longitude  maketh  with  the  Me¬ 
ridian  at  the  Pole  of  the  Ecliptick. 

AN  GLE  of  the  Meridian  and  E> eliptick  is  found 
thus  :  As  Rad  :  T,  of  the  Sun’s  greateft  Declina¬ 
tion  :  :  So  is  the  Co-iine  of  his  Longitude  or  Di¬ 
ftance  from  Aries  :  T o  the  Co-T angent  of  the  An¬ 
gle  fought. 

AN  GLE  of  the  Meridian  with  the  Horizon ,  id 
thus  found  ;  As  the  Co- fine  of  the  Sun’s  Declina¬ 
tion  is  to  Rad  : :  So  is  the  Co-fine  of  the  Elevation 
of  the  Equinoctial :  To  the  Sine  of  the  Angle  re¬ 
quired. 

AN  GLE  of  the  Moat ,  in  Fortification ,  is  that 
which  is  made  before  the  Curtain ,  where  it  is  in¬ 
terfered. 

AN  GLE  of  the  Parallax  :  See  Parallax . 

ANGLE  of  the  Interval  of  two  Places,  is  the 
Angle  made  by  the  Lines  directed  from  the  Eye  to 
thofe  Places. 

ANGLE  of  the  Sun’s  Pofition ,  is  the  Angle  made 
by  the  InterieCtion  of  the  Ark  of  the  Meridian 
Line  with  an  Ark  of  an  Azimuth,  or  any  other 
great  Circle  cutting  thro’  the  Body  of  the  Sun. 

AN  GLE  of  Reflection  :  See  Reflection. 

ANGLE  of  Reflection  :  See  alfo  Incidence . 

AN  GLE  of  Refraction  :  See  Refraction , 

ANGLE  Refracted,  in  Opticks,  is  the  Angle 
between  the  Refradted  Ray  and  the  Perpendi¬ 
cular. 

ANGLE  Re-entring ,  or  Re-entrant  Angle,  in 
Fortification ,  is  that  which  retires  inward  toward 
the  Place, 


1 


1  a  angle 


■  Vo  L.  1. 
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ANGLE  of  a  Segment,  is  an  Angle  made  by 
die  Circumference*  and  a  Right-line  cutting  it : 


the  Angle  a  be  inf  fling  or  Handing  on  the  Chord 
a  e ,  and  having  its  Vertex  in  the  Circumference  of 
the  Circle,  is  called  an  Angle,  in  tke-Segment  a  b  c. 


Proposition. 

All  Angles  in  the  fame  Segment,  or  fahding  on 
the  Jame  or  equal  Arches  or  Chords,  are  equal,  be- 
caufe  they  are  juft  the  Halves  of  the  Angles  at  the 
Centre  Handing  on  the  lame  Ark.  See  Angles  of 
the  Centre. 

ANGLE  Sailant,  is  that  which  advances  its 
Point  towards  the  Field.  This  is  caHed  Sortant 

or  Viff.  .  .  // 

ANGLE  of  the  Sun* s  apparent  Semi-Diameter  in 
his  nearefl  Difiance  to  the  Earth  ;  Bullialdus  found 
it  by  two  Obfervation  to  be  16  min.  45  fee.  And 
the  Semi-Diameter  of  the  Moon  he  found  to  be  16 
min.  54  fee.  And  the  Semi-Diameter  of  the  Earth’s 
Shadow,  he  found  in  an  Eclipfe  of  the  Moon  to  be 
44  min.  9  fee. 

ANGLE  Spherical,  is  made  on  the  Surface  of 
the  Globe  or  Sphere,  by  the  Interfedion  of  two 
Arks  of  great  Circles. 

ANGLE  of  the  Shoulder,  [in  Fortification^  is 
that  which  is  conftituted  by  the  Lines  of  the  Face 
and  Flank. 

AN  GLE  Solid  :  See  Solid  Angle. 

ANGLE  made  by  the  Tangent  to  a  Circle  rand 


The  _J  of  rArrfn  —  2  L 

And_J  d-\-_ J  rfd  -p-  _l  f  r  d  tLz[  J 

But_|  r  f  n  —  r  f  d  -H  fir  d, 

Therefore  taking  away  rfn  from  both,  the_J  A 
will  remain  equal  to  the  _J  of  r.  £>.  E.  D. 

Corollary  i 

Hence ’ti?  plain,  that  the  oppofite  Angies- d  and 
a,  of  any  quadrilateral  Figure  inferibed  in'  a  Circle, 
are  equal  to  two  Right  Angles. 

For  d  -f*  a  —0  fir  -f~  rf  n  3=  2  L  s. 

ANGLE  of  the  Tehai/le,  or  the  outward  Flank¬ 
ing  Angle,  called  alfo  Angle  Mort ,  or  the  Dead  An¬ 
gle,  Angle  Rentrant ,  or  Angle  Inwards ,  is  made  by 
the  two  Lines  Fichant,  in  the  Faces  of  the  two  Ba- 
ftions  extended  till  they  meet  in  an  Angle  towards 
the  Curtain,  and  is  that  which  always  carries  its 
Point  in  towards  the  Work. 

ANGLE  R  the  Triangle,  [in  Fortification J  is 
half  of  the  Angle  of  a  Polygon. 

ANGLES  Alternate,  are  0  and  c,  as  alfo  e  and 
d  in  Figure,  N.  5.  and  are  always  equal  to  one  ano¬ 
ther. 

ANGLES  of  a  Battalion ,  are  made  by  the  laft 
Men  at  the  Ends  of  the  Ranks  and  Files :  And  thte 
two  laft  Men  of  the  Front  and  Rear  Rank,  are 

“i. 

ANGLES  External,  are  the  Angles  of  any 
Right-lined  Figure  without  it,  when  all  the  Sides 
are  fevefally  produced  ;  and  they  are  all  taken 
together,  equal  to  four  Right  Angles :  And,  in 
particular,  of  a  Triangle,  the  external  Angle  is 

equal 


any  Chord  drawn  from  the  fame  Point  of  Con- 
tad:,  is  equal  to  any  Angle  that  can  be  made  in 
the  oppofite  Segment,  32.  e.  3.  Euclid . 

I  fay  L  rf  n  ==  L  a. 

Draw  the  Diamerer  b  f,  and  alfo  the  Line  b  n 


Demonfi  ration . 


Becaufe  f  Ms  a  Diameter,  the  Angie  b  r  f  is  d 
Right  Angle  ;  wherefore  the  Angles  b  and  bfr  to¬ 
gether  muft  be  equal  to  a  Right  Angle. 

Alfo,  bfr  and  r  f  n  =  L ,  becaufe  f  n  is  a 
T angent ;  therefore  take  away  bfr ,  which  is  com¬ 
mon  to  both,  and  _jb  tzzrf  n . 

But  the  _J  b  z=.  _J  a,  becaufe  in  the  fame  Seg¬ 
ment,  wherefore  L  a  =  L_  rfn.  ^ .  E .  D, 

Alfo,  I  fay,  A  ofr^zA  d. 


Demonfiration. 


Thus  here  the  two  mix’d  Angles  a  and  e,  madd 
by  the  Chord,  and  the  Ark,  are  called  Angles  of  a 
Segment. 

AN  GLE  in  a  Segment,  is  an  Angle  made  by 
two  Right-lines  riling  from  the  Angles  of  the  Seg¬ 
ment,  and  meeting  in  the  Circumference  :  Thus 
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equal  to  both  the  internal  and  oppofite  ones  a  arid 
b.  Se e  the  Demonf  ration  of  which  tinier  Triangle. 

*1 


And  as  to  the  former  Part;  that  the  Surd  of  the 
external  Angles  of  any  Plane  Figure  is  =  to  4  Ls, 
is  plain  from  hence ;  that  the  Sum  of  all  the  Angles 
of  any  Right-lined  Figure,  both  internal  and  exter¬ 
nal,  mult  be  rs  to  twice  as  many  Ls  as  the  Figure 
hath  Sides,  (by  13  e.  1.  Euclid.)  But  the  internal 
ones  are  ==  to  twice  as  many  Ls  as  the  Figure  hath 
Bides,  except  four,  [by  The  or.  1.  Prop,  j  2.  e.  r. 
Barrow’s  Euclid.)  wherefore  the  external  Angles  all 
together  mull  be  equal  to  thofe  four  Right  ones. 

ANGLES  Internal ,  in  general,  are  all  Angles 
made  by  the  Sides  of  any  Right-lined  Figure  with¬ 
in;  Alfo  the  two  Angles  between  the  parallel 
Lines  on  each  Side  the  croffing  Line,  as  6.  and  d , 
e  and  c  ( in  Fig.  5.  )  ard  called  the  two  Internal 
Angles ,  and  are  always  equal  to  two  Right  ones. 
The  Angler  and  d  (fee  Fig.  5.)  are  alfo  called  In¬ 
ternal  and.  oppofite  Angles  in  Refpedt  of  a  and  b,  as 
hath  been  lately  faid. 

The  Sum  of  all  the  Internal  Angles  of  any  Right- 
lined  Figure,  is  equal  to  twice  as  many  Right  An¬ 
gles  as  the  Figure  hath  Sides,  except  4*  For  fince 


every  fitch  figure  from  a  Point  taken  within  it,  can 
be  divided  into  as'  many  Trktngles'as  it  hath  Sides, 
arid  fince  the  Sum  of  thfe  Angles  of  each  Triangle 
is  equal  to  zLs  (32.  e.  1.  Euclid.)  that  will  make 
twice  as  many  Lsas  the  Figure  hath  Sides  ;  .from 
ivhich  Sum  you  mult  take  away  all  thofe  Angles 
ivhich  ate  about  the  Point  c ,  Which  (by  13.  e.  1 . 
Elicit  d ,)  are  equal  to  4  Ls;  wherefore  the  remain¬ 
ing  Sum  of  all  the  Internal  Angles  is  equal  to  twice 
aTmany  Right  Angles  as  the  Figure  hath  Sides,  ex- 
cept  4.  ®EE.D. 

ANGLE  of  Inclination  of  the'  Plane  .of  a  Pla- 
s  of  CorHet* s  Orbit  to  that  of  the  Ecliptic} ,  is 
*thte  Angle  made  by  the  Interfedtion  of  the  Plapes 
of  thole  tWo  Orbits.  For  the- Orbits  of  the  Pla¬ 
nets  are  by  no  Means  all  in  thd  fame  Plane,  but  di- 


verfly  inclined  to  one  another  and  to  the  Orbit  of 
the  Earth,  which  is  taken  for  the  Standard,  and  is 
call’d  the  Pla’rie  of  tHe  Ecliptick,  in  the  Ab  Aftro- 
nomy.  And  to  this  Plane  the  Plaries  ,6f  the  prima¬ 
ry  Planets  Orbits  are  thus  inclined.  The  Angle  of 
Saturn’s  Orbit  with  the  Earth’s  Orbit  is  2°  $6'. 
that  of  Jupiter  is  i°;  20'.  that  of  Mars  a  little  lets 
than  2  Degrees ;  that  of  Venus  a  little  more  than 
3°.  and  that  of  Mercury  almoft  700.  00 '. 

ANGLES  Oblique ,  arefuch  as  are  either  Obiufe 
or  Acute ,  in  Oppolition  to  Right  Angles. 

ANGLICISM,  is  the  Englijh  Idiom;  or  Form 
of  Expreflion,  or  Manner  of  Speech  which  is  pecu¬ 
liar  to  England. 

ANGUIFER,  1  [in  Afrohomyf]  a  Con- 
ANGU1TENENS,  5  ■  fte'llation  or  Clufter  of 
Stars,  the  Figure  of  which  on  a  Globe  reprefent  a 
Mam  . 

ANGUINEAL  Hyperbola,  is  one  of  an  Eel-like 
Figure,  which  cuts  its  Afymptdte  with  contrary 
Flexions,  and  is  produced  both  Ways  with  contra¬ 
ry  Legs.  See  Curves. 

ANGULAR,  is  that  which  relates  to,  or  hath 
Angles. 

ANGULAR  Motion ,  [in  AJlronomy,']  is  the  In- 
creale  of  the  Diftance  between  any  two  Planets, csV; 
revolving  round  any  Body  as  the  Centre  of  their 
Motion,  and  is  exprefs’d  by  two  Right-lines  drawn 
from  the  faid  Centre  to  the  revolving  Bodies;  which 
will  open  wider,  and  confeqtiently  grow  greater;  as 
the  revolving  Bodies  part  farther  and  farther  from 
one  another. 

ANHALTlNA,  [in  Phyfiiks ,]  Medicines  that 
promote  Refpiratiori. 

ANHELATION,  a  Difficulty  in  fetching  one’s 
Breath. 

ANHELOTE,  (a  Term  in  Law,)  fighifying 
that  every  one  fhould  pay,  according  to  the  Fulton! 
of  the  Country,  his  refpedive  Part  and  Share. 

ANIENTE,  (a  Law  Term)  fignifies  fruftrated 
of  made  void. 

ANIMA  Hepatis ,  i.  e,  the  Soul  of  the  Liver ,  is 
Vitriolum ,  or  Sal  Marti  s,  Vitriol,  or  Salt  of  Steel; 
according  to  fome  Chymifts. 

ANIMA  Batumi ,  i.  e.  the  Soul  cf  Saturn;  fig¬ 
nifies  (with  fome  Chymifts)  thfe  Extrafl  of  Lead. 

ANIMA  P ulmonum,  i.  e.  the  Life  of  the  Lungs ; 
Crocus  or  Saffron ,  fo  called,  becaule  of  its  being 
good  for  the  Lungs. 

ANIMA  Munfi,  i.  e.  the  Soul  of  the  tVo rid ; 
which  Plato  calls  Ls  yJ>op.iS,  is  by  fome  defin’d 
to  be  a  certain  pure  etheriai  Subftance  or  Spirit; 
which  is  ditfufed  through  the  Mafs  of  the  World; 
which  informs,  adfuates,  and  unites  the  divers  Parts 
of  it  into  one  great  perfect  organical  Body. 

The  Anima  Mundi  is;  by  the  modern  Plato-, 
nijls ,  explained  to  be  a  certain  etheriai,  univerfal 
Spirit,  which  exifts  perfedly  pure  in  the  Heavens  ; 
but  pervading  elementary  Bodies  on  Earth,  and  inti¬ 
mately  mixing  with  all  the  minute  Atorris  of  it; 
aflumes  fomething  of  their  Nature,  and  thence  be-’ 
comes  of  a  peculiar  Kind. 

Others  define  it  to  be  a  certain  igriifick  Ve'rt  ue,  or 
vivifick  Heat,  infilled  into  th q  Chaos,  and  dillemina- 
ted  through  the  whole  Frame  of  it,  for  the  Conier- 
vatign,  Nutrition,  and'Vivification  of  it. 

ANIMADVERSION,  fomfetimes  fignififes  C6f- 
fettion,  fomctimes  Remarks  or  Qbfervatiotts  made 
on  a  Book*  lAc.  and  fometimes  feriotfs  Confidera- 
flons  and  Reflections  on  any  Point.  L: 

^  ANIMALS,  are  fuch  Beings,  which,  befides  the 
Power  of  growings  intrcaflngpand  producing-  their 

Like; 
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Like,  as  Plants  and  Vegetables  have,  are  endowed 
alfo  with  Senfation  and  fpontaneous  Motion. 

For  the  more  eafy  and  clear  Comprehenfion  and 
Diftinftion  of  the  feveral  Kinds  of  Animals ,  Mr. 
Ray  gives  two  Schemes  or  Tables  of  them:  The 
firft  a  general  one  of  all  Animals  ;  the  fecond  a 
particular  one  of  Quadrupeds, 

Animals  are  either 

f Sanguineous ,  that  is,  fuch  as  have  Blood,  which 
breathe  either  by 
Lungs ,  having  either 

Two  V ? utricles  in  their  Heart,  and  thofe  either 
Viviporous. 

Aquatick ,  as  the  Whale-kind. 

Q  j  f  J  ? [Terrejlrial ,  as  Quadrupeds. 

'  j  C  Oviparous ,  as  Birds. 

I  But  one  Ventricle  in  the  Heart ,  as  Frogs, 
k  Tortoifes,  and  Serpents. 

Gills,  as  all  Sanguineous  Fifhes,  except  the 
Whale-kind. 

Exfanguineous ,  or  without  Blood,  which  may  be 
divided  into 

r  Greater ,  and  thofe  either, 

I  C  Naked, 

S  Terrejlrial,  as  naked  Snails, 

\  Aquatick,  as  the  Poulp,  Cuttle-fifh,  13  c. 
Covered  with  a  Tegument ,  either 
SCruflaceous,  as  Lobftersand  Crab-fifh. 
iTeJlaceous,  either 

"  Univalve,  as  Limpets, 

Bivalve ,  as  Oyfters,  Mufcles,  Cockles* 

_  A urbinate ,  as  Periwinkles,  Snails,  &c. 
Lejfer ,  as  Infeds  of  all  Sorts. 

Viviparous  Hairy  Animals  or  Quadrupeds ,  are  either 
r  Hoof’d,  which  are  either 
5  Whole-footed  or  hoof'd,  as  the  Horfe  and  Afs. 

2  Cloven-footed ,  having  the  Hoof  divided  into 
f  Two  principal  Parts,  called  Bijulca ,  either 
,  J  Such  as  chew  not  the  Cud,  as  Swine. 

C  Ruminant ,  or  fuch  as  chew  the  Cud,  divided 
into 

Such  as  have  perpetual  and  hollow  Horns. 

~  Beef- kind. 

Sheep- kind. 

_  Goat-kind. 

Suih  as  have  folid,  branched ,  and  deciduous 
Horns,  as  the  Deer- kind. 

Four  Parts ,  or  Quadrifulca ,  as  the  Rhinoceros 
and  Hippopotamus. 

Claw  d  or  Digitate,  having  the  Foot  divided  into 
Two  Parts,  or  Toes,  having  two  Nails,  as  the 
Camel-kind. 

Many  Toes  or  Claws  ;  either 
Undivided ,  as  the  Elephant. 

Divided,  which  have  either 
Broad  Nails ,  and  an  human  Shape ,  as  Apes. 
Narrower ,  and  more  pointed  Nails,  which  in 
Refped  of  their  Teeth,  are  divided  into  fuch 
as  have 

C  Many  Fore-teeth,  or  Cutters  in  each  Jaw ; 

The  Greater ,  which  have 
A  fhorter  Snout  and  rounder  Head,  as  the 
;  Cat-kind. 

.A  longer  Snout  and  Head,  as  the  Dog-kind. 
The  Lejfer ,  the  V °rmin  or  Wenzel- kind. 

Only  two  large  and  remarkable  Fore- teeth,  all 
which  are  Phytivorus,  and  are  called  the 
Hare-kind. 

ANIMALCULA,  are  very  fmall  Animals, 
iuch  as  by  the  Microfcope  have  been  difcovered  in 


molt  Fluids,  of  which  there  are  prodigious  Num¬ 
bers  in  Black  Pepper  Water,  and  as  I  have  often 
feen  alfo  in  Water  wherein  Barley,  Oats,  and  ef- 
pecially  Wheat,  hath  been  fteeped  for  about  four  or 
five  Days. 

ANIMALCULA.  Mr.  Lewenhcek  has  been 
very  curious  in  making  Experiments  of  this  Kind, 
and  tells  us,  that  having  taken  a  Pike,  and  fome 
other  Male  Fifh,  at  the  fame  time  that  thefe  Fifh 
fpawn,  he  perceived  in  their  Sperm  a  prodigious 
Quantity  of  little  Animals,  which  were  living,  and 
continued  moving  themfelves  long  enough  for  him 
to  obferve  them  three  feveral  Times  with  his  Mi¬ 
crofcope,  and  to  reft  himfelf  fome  time  between 
each.  He  fays,  that  in  every  Proportion  of  Sperm, 
that  was  about  the  Bignefs  of  a  Grain  of  Sand,  there 
was  above  Ten  thoufand  little  Fifties' ;  that  thofe  of 
both  the  Fifh  were  much  a-like,  and  their  Bodies 
much  lefs  than  the  Bodies  of  the  Animals  that  are 
found  in  the  Tefticles  of  Beafts,  but  their  Tails 
longer  and  fmaller.  He  alfo  made  the  like  Expe¬ 
riments  upon  a  Hare,  a  Dog,  and  a  Cock,  and  had 
difcovered  an  infinite  Number  of  other  living  Ani¬ 
mals  in  their  Tefticles,  which  were  encompafied 
with  a  tranfparent  Matter.  But  the  Hare  being 
dead  three  or  four  Days,  he  perceived  neither  Lite 
nor  Motion  in  its  little  Animals,  although  he  ob- 
ferved  them  to  have  very  near  the  fame  Form  as 
thofe  of  the  other  Beafts  had. 

Tis  true,  this  Objedlion  hath  been  made  a^ainft 
the  Experiment,  that  the  Motion  of  the  Parts  of 
the  Spawn  was  only  an  Effect  of  Fermentation  • 
and  that  it  does  not  follow  from  thence,  that  each 
Part  of  this  agitated  Matter  was  a  living  Animal 
To  which  he  anfwers.  That  he  diftinCtly  perceiv’d 
thofe  little  Creatures  to  be  compofed  of  all  the  requi- 
fite  Parts;  and  he  is  fo  fully  perfuaded  of  the  Exi- 
ftence,  Life,  and  almoft  infinite  Multitude  of  thefe 
little  Animals,  that  he  maintains,  in  the  Quantity 
of  Sperm  that  one  of  thefe  Fifh  might  eject  in  a 
Year,  there  are  more  little  living  Fifhes,  than  there 
are  Men  in  the  World.  To  prove  which,  he  fup- 
pofes  an  Hundred  Particles  of  Sperm,  each  as  big  as 
a  Grain  of  Sand,  to  make  a  Cubick  Inch,  and  all 
this  Quantity  of  Sperm  to  be  multiplied  by  i  e  Cu¬ 
bick  Inches.  1  J 


n ctiun,  is  umi  separation  of  Juic 
from  one  another,  as  is  performed  by  the  Glandt 
and  tho’  it  is  of  the  greateft  Importance  to  be  w< 
underftood,  of  any  one  Branch  of  Phyfical  Knov 
ledge,  yet  it  has  not  been  talk’d  of  by  any  in  ; 
intelligible  Manner,  until  fome  Authors,  by  tl 
Affiftance  of  Geometrical  Reafoning,  have  demo; 
fixated  tne  Laws  of  Circulation  in  an  animal  M 
chine  ;  the  Sum  of  which  may  be  conceived  und 
thefe  three  Heads. 

1.  The  different  Diameter  of  the  Orifice  of  t 
Secretory  Dun,  ,  For  all  Particles  whofe  Diamet. 
are  lefs  than  thofe  of  the  Dufts,  will  be  excluded 
mfomuch  that  any  Matter  may  be  evacuated  by  at 
of  the  Glands,  provided  the  Diameters  of  its  Pa 
tides  be  made  lefs  than  thofe  of  the  Secretory  Du.! 
either  by  a  Comminution  of  the  Matter  to  be  fep 
fao_e  or  hy  an  Enlargement  of  the  feparating  P; 

2.  The  different  Angle  which  the  Secretory  Du 
makes  with  the  Trunk  of  the  Artery  ;  For  all  FI 
ids  prefs  the  Sides  of  the  containing  Vefiels  in  a  E 
rection  perpendicuhr  to  its  Sides ;  which  is  evide 

P  tlne  Pu  fatl01n  °nf  Arteries,  fincc  it  is  to  th 
Preflu  re  that  the  Puliation  is  owing.  It  is  likew. 
evident,  that  the  Blood  is  urged  forward  by  t 
I  ores  of  .the  Heart ;  fo  that  the  Motion  of  Sea 
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tion  is  compounded  of  both  thefe  Motions.  Now 
the  lateral  Preflu  re  is  greater,  when  the  direCt  V  e- 
locity  is  fo  too  ;  but  yet  not  in  Proportion  to  fuch 
Velocity  ;  For  the  lateral  Preflure  is  confiderable, 
even  when  the  Fluid  is  at  Reft,  being  then  in  Pro¬ 
portion  to  the  fpecifick  Gravity  of  the  Fluid  ;  and 
in  a  Fluid  like  the  Blood  in  the  Arteries,  which  is 
thrown  in  a  right  Direction,  or  in  a  Direction 
parallel  to  the  Axis  of  the  Veflel,  the  lateral  Pref- 
flare  will  be  in  a  compound  Proportion  to  both  : 
from  whence  it  will  follow,  that  if  two  Particles 
be  of  equal  Diameters,  but  unequal  fpecifick  Gravi¬ 
ties,  do  arrive  with  the  fame  V  elocity  at  an  Orifice 
tapable  of  admitting  them,  yet  they  will  not  both 
enter  it  and  pafs,  becaufe  their  Motion  of  Direction 
will  be  different  ;  fo  that  the  Diverfity  of  the  An¬ 
gles  which  the  Duds  make  with  the  Trunk  of  the 
Artery,  is  altogether  neceflary  to  account  for  all 
the  pOlfible  Diverfities  of  fecerned  Fluids,  even  fup- 
pofing  their  Diameters  and  Figures  to  be  the  fame. 

3 . " Th'e  different  Velocities  with  which  the  Blood 
arrives  at  the  Orifices  of  the  Jecretory  Duffs.  For 
fince  the  Secretions  are  made  in  Form  of  a  Fluids 
no  poflible  Reafon  can  be  affigned,  why  Animals 
have  a  fottloofe  1.  exture  and  Union  of  folid  Par  ts  > 
and  why  one  Part  of  the  Body  is  of  an  eafily  Sepa¬ 
rated  Texture,  and  another  of  a  firmer,  but  this 
different  Velocity  of  the  Blood  at  the  Orifices  of  the 
fecretory  Dud,'  whereby  the  fecerned  Particles 
for  Nourilhment  and  Accretion  are  drove  or  im- 
paded  into  the  Vacuo  la  that  receive  them  with  a 
greater  or  Idler  Force  ;  for  it  is  difficult  to  ima¬ 
gine,  that  fuch  a  Diverfity  in  Texture  can  altoge¬ 
ther  proceed  from  the  different  Solidities  and  Gon- 
tads  of  the  conftituent  Parts. 

Dr.  Wainwrighi  has  prefixed  fome  Propofitions 
upon  this  Head,  interfperfed  with  fome  properly 
Hydroftatical,  to  his  Book  of  Non-naturals ,  which 
may  be  worth  Recital  here. 

Prop.  i.  A  Fluid  mull  have  its  compounding 
Parts  fmall,  fpherical,  or  approaching  thereunto  ; 
fmooth,  or  fuch  as  can  eafily  Hide  over  one  ano¬ 
ther,  and  if  homogenous,  the  Parts  muff:  Be  of 
equai  Denfity.  •  -  . 

Prop i  2.  Fluids  prefs  undequaque  \  and  the  Di¬ 
rection  of  their  Preflure  is  in  every  Point  perpendi¬ 
cular  to  the  Sides  of  the  containing  Veliel ;  and 
therefore  Secretion  is  performed  by  a  Gompofition 
of  two  Motions,  direCt  and  tranfverle. 

,  Prep'.  3.  Of  an  heterogeneous  Fluid  at  Reft  in 
.  the  Body,  and  equally  preiled,  the  molt  folid  Part 
.is  forced  out  firft. 

Prop.  4.  An  heterogenous,  Fluid,  fuch  as  the 
Blood,  whofe  compounding  Parts  are  of  different 
Denfities,  upon  its  Stagnation  will  precipitate  its 
heavy,  and  elevate  its  light  Parts,  and  they  in  all 
Time  will  take  their  Places  according  to  their  fpeci¬ 
fick  Gravities;  and  where  the  Fluid  does  not  ftag- 
nate,  the  Separation  of  the  heavy  Parts  from  the 
light,  will  be  in  Proportion  to  the  Slownefs  of  the 
Motion  of  the  Mind. 

Prop.  5.  The  red  fibrous  Part  of  the  Blood,  up¬ 
on  its. Stagnation,  retires  into  the  Centre,  and  for¬ 
ces  the  Serum  to  the  Outfide  of  the  Veflel. 

Carol.  The  flower  the  Blood’s  Motion  is,  the 
more  Serum  is  feparated.  ■  ,  .  . 

0+Prop.  6.  Fluids  refill  the  Motion  of  fuch  Bodies 
moll,  whofe  Surfaces  aregreateft,  in  Proportion  to 
their  Solidities ;  or,  in  other  Words,  whofe  fpeci¬ 
fick  Gravities  are  leaft. 
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Prop.  7.  The  moll  vifcid  Parts  of  Serum  are 
lighteft,  viz.  fuch  as  are  feparated  in  the  Glands 
of  the  Nofe,  Mouth,  Palate,  Wind-pipe,  Sto¬ 
mach,  Gutsy  iffc.  becaufe  thefe  fwim  in  Water j, 
which  is  lighter  than  Serum.  ~ 

Carol,  to  the  two  laft  Propofitions.  The  moll 
vifcid  Part  of  the  Serum  of  the  Blood  is  the  leaft  iuf- 
ceptible  of  Motion,  or  it  is  moved  with  thegreateft 
Difficulty  through  the  Arteries.  , 

Prop.  8.  A  Fluid  forc’d  throtigh  a  concave  Cy¬ 
linder,  moves  with  a  greater  Celer.ty  at  the  Axis, 
than  at  the  Sides  ;  and  much  more  fo  through  a 
concave  Cone,  . 

Prop.  9.  The  moll  light  Parts  being  the  leaft 
fufceptible  of  Motion,  will  be  forced  to  the  Sides  of 
the  Arteries  where  there  is  the  leaft  Motion  ;  fo 
that  where  there  is  the  leaft  Motion,  there  the  light- 
eft  Part  of  the  Serum  will  be  feparated  (by  the  7th 
Propofition)  that  being  the  moll  vifcid. 

Carol,  i.  The  VilCidity  of  the  feparated  Fluid 
will  be  reciprocally  as  the  Celerity  of  the  Blood  at 
the  Orffice  of  the  feparating  Canal. 

.  Carol:  2;  The  Velocity  of  the  Blood  at  the  Ori¬ 
fice  of  the  feparating  Canal,  being  the  Number  of 
Plications  in  the  complicated  Artery,  the  Vifcidity 
of  the  fecerned  Matter  will  be  as  the  Number  of  Pli¬ 
cations  in  the  complicated  Artery. 

Prop.  10.  When  the  Motion  of  the  Blood  is'  too 
flow,  the  moft  ferous  Part  of  the  Blood  is  thrown 
upon  thefe  Arteries,  which  are  the  lmalleft;  moft 
complicated,  or  at  the  greateft  Diftance  from  tire 
Heart:  For  the  Motion  of  the  Blood  being  to 0 
flow,  more  of  the  red  Part  of  it  will  move  along 
the  Axis  of  the  Artery  than  before,  (by  Propofition 
5.)  therefore  the  red  Part  will  move  with  much 
greater  Celerity  than  the  Serum ,  (by  the  8th  and 
9th  Propofitions  ;)  and  confequently  through  fuch 
Arteries  where  there  is  the  leaft  Refinance  ;  that  is^ 
through  the  wideft,  the  leaft  complicated,  and.thofe 
neareft  the  Heart  j  for ,  Which.  Reafon,  the  Serutn 
will  be  forced  upon  fuch  Arteries  as  are  the  friialleft, 
moft  complicated;  o?  at  the  greateft  Diftances  from 
the  Heart;  ,  .  .  .  . ,  , 

Prop.  n.  A  Gland  is  a  Complicated  Arteryj 
which  fends  excretory  Vellels  out  of  its  Sides ;  after 
which  it  degenerates  into  a  Vein. 

Prop.  12.  The  Inteftines  are  a  Gland,  and  the 
LaCteals  are  the  fecretory  Veflels. 

Prop.  1  3  .  The  Orifices  of  the  excretory  Veflel^ 
of  every  Gland  are  circular,  fined  all  the  Veflels  ini 
which  the  Fluids  of  the  Body  move,  are- either  Cqn*» 
cave  Cylinders  or  Cones;  for  the  Preflure  of $  Flu¬ 
id  being  always  perpendicular  to  the  Sides  of  the  con¬ 
taining  Veflel,  and  being  at  equal  Diftances  from  the 
Centre,  the  Sides  imift  be  every  where  equally  di¬ 
ffracted,  viz.  a  Secretion  perpendicular  to  the  Axis 
of  the  Veflel  mull  be  a  Circle  ;  and  confequentlyj 
the  V  eflel  be  either  cylindrical  or  conical.  This  is 
fully  demonftrated  by  Dr.  Pitcairn's. 

Corol.  1.  The  Orifices  of  the  excretory  Veflels 
of  different  G lands  differing  only  in.  their  Magnitude, 
the  Fluids  feparated  in  differing  Glands,  will  differ 
only  in  Degrees  of  Cohefion  and  Fluidity. 

Corol.  2.  Any  peccant  Matter  in  the  Blood,  may 
be  evacuated  by  any  of  the  Glands,  provided  their 
Orifice  be  but  fufficiently  enlarged. 

Corol.  3.  The  increafing  of  one  Evacuation  will 
leflen  another,  and  vice  verfa.  . 

Prop.  1 4.  All  the  conglomerate  Glands  have 
Coats  made  of  Mulcles,  Fibres,  with  which  they 
force  out  their  Contents  by  Contraction,  and  the 
r  P  morn 
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more  in  Quantity,  or  the  more  forcible  any  fecer- 
ned  Matter  is  to  be  expelled,  the  ftronger  are  the 
mufcular  Fibres. 

Prop.  15.  The  relaxed  Coat  of  any  Gland  in- 
creafes  the  Vifcidity  of  the  fecerned  Matter,  and  vice 
verfa  ;  for  the  fecerned  Matter  will  grow  morevif- 
cid  by  (laying  longer  in  the  Gland,  and  the  thin 
Part  being  evapoiated  by  the  Heat  of  the  Body,  the 
reft  will  be  more  vifcid. 

Coral.  Opiates,  Drunkennefs,  and  whatfoever 
makes  an  univerfal  Relaxation,  mcreafe  the  Vifcidi¬ 
ty  of  the  Matter  feparated  in  all  the  conglomerated 
Glands. 

Prop.  t6.  Such  Glands  whofe  compounding 
Arteries  are  mod  complicated,  fecern  the  mod  vif¬ 
cid  Matter  from  the  Blood. 

Demonstration.  Let  there  be  a  branched  Canal 
of  the  annexed  Figure,  and  let  the  Extremity  of  one 
of  the  Branches  c  be  (hut  up, 
and  the  other  Branch  b  be  open ; 
then  by  an  Engine  force  through 
the  Trunk  a  any  Kind  of  vifcid 
Liquor,  fuch  as  the  Blood  j  or 
whofe  compounding  Parts  are 
fome  more  and  fome  lefs  fluxile, 
and  it  equally  run  into  both  the 
Branches  till  the  Branch  c  be  full ; 
but  after  that,  what  (hould  move  through  c,  mult 
pals  through  b  ;  fo  that  the  whole  Liquor  that  paf- 
fes  through  the  Trunk  <2,  muft  likewife  in  the  fame 
Time  pafs  through  the  Branch  b  ;  now  b  being 
much  ftraiter  than  a ,  the  Liquor  muft  pafs  with 
greater  Celerity  through  b  than  a,  fo  that  as  fuch 
Parts  of  the  Liquor  as  are  mod  eafily  moved,  will 
firft  pafs  the  Branch  b  ;  and  the  Parts  that  are  lead 
fufceptible  of  Motion,  or,  in  other  Words,  thofe 
which  are  moll  vifcid,  will  be  folliciting  their  En¬ 
trance  into  the  Branch  c  >  but  this  vifcid  Matter  can¬ 
not  enter  without  forcing  fome  of  the  mod  move- 
able  or  fluid  Part  of  what  is  contained  in  c  into  b  ; 
fo  that  c  will  conftantly  fill  with  vifcid  Matter  till  it 
can  hold  no  more :  If  therefore  the  Extremity  of 
the  Branch  of  any  Artery  be  totally  obftru&ed,  it  is 
hereby  dilpofed  to  fill  with  the  mod  vifcid  Matter 
the  Blood  can  fupply,  and  that  for  thisReafon,  viz. 
Becaufe  the  progrefiive  Motion  of  the  Blood  thro’ 
that  Branch  muft  ceafe  ;  and  in  fuch  Branches  of 
any  Artery  where  the  Motion  of  the  Blood  is  the 
mod  retarded,  through  that  Branch  will  the  mod 
vifcid  Part  of  the  Blood  pafs,  as  the  mod  fluid  will 
in  thofe  Branches  where  there  is  the  lead  Refiftance 
to  the  Motion  of  the  Blood.  Now  in  every  com¬ 
plicated  Artery,  the  Refiftance  being  greater  than  in 
a  ftrait  one,  the  Motion  of  the  Blood  will  be  flow¬ 
er,  and  that  in  Proportion  to  the  Number  of  Plica¬ 
tions  in  the  complicated  Artery  ;  therefore  in  the 
Arteries  which  are  mod  complicated,  the  Motion 
of  the  Blood  in  them  being  the  flowed,  its  Vifci¬ 
dity  will  be  the  greateft  j  and  therefore  fuch  Glands 
whofe  compounding  Arteries  are  mod  complicated, 
fecern  the  mod  vifcid  Matter  from  the  Blood.  iP. 
E.  D. 

Prop.  17.  The  Quantity  of  fluid  Matter  fepara¬ 
ted  in  any  Gland,  is  in  compound  Proportion  of 
the  Quantity  of  Blood,  its  Celerity  at  the  Orifices 
of  the  excretory  Veflels,  the  Widenefs  of  the  Ori¬ 
fices  of  the  Veflels  directly,  and  the  Vifcidity  of  the 
Blood  reciprocally. 

Demonjtration.  The  Celerity  of  the  Blood’s 
Motion,  the  Widenefs  of  the  Orifices,  and  the  Vif¬ 
cidity  of  the  Blood,  being  given,  the  Quantity  fe¬ 
parated  muft  be  as.  the  Quantity  of  Blood  directly  ; 


for  a  greater  Quantity  feparates  more,  and  a  lefs 
Quantity  feparates  lefs.  The  Quantity  of  Blood* 
its  Vifcidity,  and  the  Widenefs  of  the  Orifices,  being 
given,  the  Quantity  feparated  will  be  directly  as  the 
Celerity  ;  for  a  greater  Celerity  gives  a  greater 
Quantity,  and  a  lefs  Celerity  a  lefs.  The  Quanti¬ 
ty  of  Blood,  its  Celerity  and  Vifcidity  being  given, 
the  Quantity  feparated  will  be  directly  as  the  Wide¬ 
nefs  of  the  Orifices  ;  for  the  wider  the  Oiifices,  the 
more  will  be  feparated,  and  the  ftraiter  the  lefs. 
The  Quantity  and  Celerity  of  the  Blood,  and  the 
Widenefs  of  the  Orifices  being  given,  the  Quantity 
feparated  will  be  as  the  Quantity  of  Blood.  £>. 
E.  D.  “c 

Prop.  1  8.  An  increafed  Quantity  of  Blood  in- 
creafes  the  fluid  Secretions  in  a  Proportion  greater 
than  the  vifcid. 

Demonstration.  The  Quantity  of  Blood  being 
increafed,  the  Diameter  of  all  the  Veflels  will  be 
enlarged,  but  in  different  Proportions ;  for  the  lame 
Force  in  an  increafed  Quantity  of  Blood  applied  to 
the  lefs  complicated  Arteries,  will  diftend  them,  or 
enlarge  their  Diaiheters  more  than  it  will  the  more 
complicate,  becaufe  the  Refiftance  in  thefe  is  greater 
than  in  thofe,  and  that  in  Proportion  to  the  Num¬ 
ber  of  Plications,  one  Artery  has  more  than  ano¬ 
ther.  Now  the  Quantity  of  feparated  Matter  being 
c ceteris  paribus  as  the  Widenefs  of  the  feparating 
Canal  (by  the  lad  Propofition)  the  Quantity  fepa¬ 
rated  in  the  lefs  complicated  Artery,  whofe  Diame¬ 
ter  is  more  enlarged  in  this  Cafe,  will  be  greater 
than  what  is  feparated  in  a  more  complicated  Arte¬ 
ry  ;  and  feeing  fuch  Glands  whofe  compounded 
Arteries  are  mod  complicated,  fecern  the  moft 
vifcid  Matter  from  the  Blood,  and  the  lead  com¬ 
plicated  the  moft  fluid  (by  the  1 6th  Propofition); 
therefore  an  increafed  Quantity  of  Blood,  by  in- 
creafing  the  Diameter  of  the  lefs  complicated  Ar¬ 
teries  more  than  of  the  more  complicated,  increafes 
the  fluid  Secretions  more  than  the  vifcid.  E. 

Prop.  19.  A  decreafed  Quantity  of  Blood  Ieflens 
the  fluid  Secretions  more  than  the  vifcid.  This 
needs  no  Proof,  being  the  Reverie  of  the  lad. 

Prop.  20.  An  increafed  Celerity  of  the  Blood’s 
Motion,  increafes  the  fluid  Secretions  more  than 
the  vifcid  ;  and,  vice  verfa ,  a  decreafed  Celerity  lef- 
fens  the  fluid  Secretions  more  than  the  vifcid. 

Demonstration.  The  Celerity  of  the  Blood’s 
Motion  being  greater,  the  Impetus  by  which  the 
Arteries  are  diffracted,  or  their  Diameters  enlarged, 
will  be  greater,  and  fo  exert  its  Force  more  upon 
the  lefs  complicated  Arteries  than  upon  fuch  as  are 
more  complicated,  and  confequently  promote  the 
fluid  more  than  the  vifcid  Secretions  ;  and  becaufe 
an  increafed  Celerity  will,  by  breaking  the  Blood 
into  fmall  Parts,  render  it  more  fluxile,  and  thereby 
fupply  a  greater  Quantity  of  fuch  Particles  as  will 
pafs  the  Glands,  whofe  Diameters  are  the  lead  ; 
therefore  upon  this  Account  alfo,  an  increafed  Ce¬ 
lerity  of  the  Blood’s  Motion  will  increafe  the  fluid 
Secretions  more  than  the  vifcid.  E.  D. 

Prop.  ai.  An  univerfal  Enlargement  of  the  O- 
rifices  of  all  the  Glands,  increafes  the  fluid  Secre¬ 
tions  more  than  the  vifcid  j  and,  vice  verfa,  an 
univerfal  Contraction  Ieflens  the  fluid  Secretions 
more  than  the  vifcid. 

Demonflration.  The  Diameters  o(  the  fmalleft: 
Orifices  being  enlarged,  are  big  enough  to  fecern 
the  vifcid  as  well  as  the  fluid  Matter ;  and  becaufe 
the  Matter  fecerned  in  different  Glands  differ  only 
in  Degree  of  Cohefion  and  Fluidity  (by  the  firft 

Corot. 
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Carol,  of  the  thirteenth  Propofition)  therefore  the 
Orifices  o t  the  imall  Glands  being  enlarged,  more 
vifcid  Matter  than  ufed  to  be  feparated  in  other 
Glands,  will  be  feparated  in  thefe ;  and  therefore 
lefs  will  be  feparated  in  thofe  Glands  that  are  fitted 
for  viicid  Secretions,  and  more  in  thofe  fitted  for 
the  fluid.  Therefore  an  univerfal  Enlargement  of 
the  Orifices  of  all  the  Glands,  increafes  the  fluid 
Secretions  more  than  the  vifcid.  Q,  L\  D. 

Prop.  27..  An  increafed  V ifcidrty  of  the  Blood 
decreafeth  the  fluid  Secretions  more  than  the  vifcid  ; 
and,  vice  verja,  an  increaled  Fluidity  increafeth 
the  fluid  Secretions  more  than  the  viicid. 

Demonflration.  A  decreafed  celerity  of  the 
Blood’s  Motion  leflens  the  fluid  Secretions  more 
than  the  vifcid,  (by  the  20th  Propofition  ;)  but  the 
Celerity  decreafeth  as  the  Reliftance  increafeth  ; 
now  the  Reliftance  is  grCateft  when  the  Blood  is 
moft  fluid,  becaufe  it  palieth  with  greateft  Difficul¬ 
ty  through  the  capillary  Arteries ;  therefore  an  in¬ 
creafed  Vifcidity,  by  leflening  the  Celerity,  decrea¬ 
feth  the  fluid  Secretions  more  than  the  vifcid.  J>. 
E.  D. 

ANIMATED,  [  animat  us,  L.~\  endued  or  in- 
fpired  with  a  Life,  Spirit,  Soul,  b'c. 

ANIMATED  Mercury ;  fo  Mr.  Boyle  calls  a 
Mercury,  which  by  being  impregnated  with  lome 
fubtile,  agile,  and  fpirituous  Particles,  is  render’d 
capable  of  growing  hot  when  mingled  with  Gold  j 
and  fuch  alio  he  calls  Incalejcent  Mercuries. 

ANIMATED  Needle ,  is  one  touch’d  with  a 
Load-ftone. 

ANIMATED  Power ,  [in  Mecbanicks ,]  a  Power 
in  Man  or  other  Animal,  in  Contradiftindtion  to 
an  inanimate  one,  as  that  of  Springs,  Weights, 
lAc. 

ANIMATION,  is  informing  an  animal  Body 
with  a  Soul ;  thus  the  Foetus  in  the  Womb  is  faid 
to  come  to  its  Animation ,  when  it  begins  to  add  like 
a  true  Animal,  or  after  the  Female  that  bears  it  is 
Quick,  as  the  common  Way  of  Expreffion  is. 

ANIME',  [in  Heraldry ,]  is  when  the  Eyes,  bV. 
of  any  rapacious  Creature  are  borne  of  a  different 
Tindture  from  the  Creature  it  felf. 

ANIMODAR,  \_AJlrology,\  one  of  the  Me¬ 
thods  fome  ufe  of  rectifying  a  Nativity,  fo  as  to 
find  out  artificially  the  exadt  Minute  afcending  at  a 
Perfon’s  Birth. 

AN-JOUR  and  WASTE,  is  a  Forfeiture  when 
a  Man  has  committed  Petit  Treafon  or  Felony, 
and  has  Lands  held  of  fome  common  Perfon,  which 
Ihall  be  feized  for  the  King,  and  remain  in  his 
Hands  a  Year  and  a  Day  next  after  the  Attainder ; 
and  then  the  Trees  Ihall  be  pulled  up,  the  Houfes 
razed  and  pulled  down,  and  the  Paftorage  and 
Meadows  plowed  up,  unlefs  he  to  whom  the 
Lands  fhould  come  by  Efcheat  or  Forfeiture  re¬ 
deem  it  of  the  King. 

ANI  SCALPTORIS  MUSCULI  PAR,  is  the 
Mufcle  called  alfo  Latijfimus  Dorfi ,  from  its  Large- 
nefs  ;  its  Ufe  is  to  draw  the  Arm  backward  and 
downward  ;  and  therefore  is  called  Ani  Sculptor, 
becaufe  it  helps  to  fcratch  the  Breech. 


ANKRED,  fo  the  Heralds 
call  one  of  their  Crofies  in  a 
Coat  of  Arms,  whofe  Figure  is 
this. 


ANNALS,  are  a  Chronological  Account  of  the 
remarkable  Events  of  a  State,  yearly,  as  the  An* 


nals  of  Tacitus :  ^  hey  differ  from  Hi  (lory,  becaufe 
this  difcants  upon  thofe  Events,  and  on  the  Caufes 
that  produced  them.  The  Writer  of  fuch  an  Hi- 
ftory  is  called  an  Annaliji. 

ANNA  I  ES,  (  a  Law  Perm,  )  fignifying  the 
fame  with  Firjl-Fruits :  The  Reafon  of  the  Name 
is,  becaufe  the  Rate  of  Fuji  Fruits  paid  to  Spiri¬ 
tual  Livings  is  after  the  Value  of  one  Year’s  Profit. 

ANNEXATION,  [  in  Law,  J  the  uniting  of 
Lands  or  Rents  to  the  Crown. 

ANNIENTED,  (a  Term  in  Law,)  fignifying 
as  much  as  fruftrated,  or  brought  to  nought. 

ANNIHILATION,  is  the  deftroying  utterly, 
or  turning  of  any  created  Being  into  Nothing; 

ANNOISANCE,  [in  Law,  j  a  Nufance,  a 
Hurt  or  Offence,  either  to  a  publick  Place,  as  a 
Highway,  Budge,  or  common  River  j  or  to  a  pri¬ 
vate  one,  by  laying  any  thing  that  may  breed  In¬ 
fection.  Alio  the  Name  of  a  Whit  brought  for 
this  Tranlgrelfion. 

ANNUAL  Leaves,  [  in  Botany,  ]  fuch  as  put 
forth  in  the  Spring  of  the  Year,  &c.  but  periih  in 
the  Winter. 

ANNUA  P enfione,  is  a  Writ  whereby  the  King 
having  due  to  him  an  Annual  Penlion  from  an  Ab¬ 
bot  or  Prior,  for  any  of  his  Chaplains,  (whom  he 
lhould  think  for  to  nominate,  being  as  yet  unprovi¬ 
ded  of  fufficient  Liberty)  did  demand  tne  fame  of 
the  Abbot  or  Prior  ;  and  alfo  willed  him,  for  his 
Chaplain’s  better  Affurance,  to  give  him  his  Letters 
Patent  for  the  fame. 

ANNUAL  Equation ,  or  mean  Motion  of  the 
Luminaries :  See  Equation-. 

ANNUATES  Mujculi,  a  Pair  of  Mufcles  at 
the  Root  of  the  tranfverfe  Vertebra  of  the  Back, 
deferibed  by  Mr.  Gowper,  and  called  by  him  Recti 
Interni  Minores ,  becaufe  they  lie  under  the  Refit 
Majores  j  and  he  thinks  they  may  very  properly 
have  this  Name  of  Annuates,  becaufe  they  ferve  to 
nod  the  Head  dire&ly  forward. 

ANNUITY.  Dr.  Halley ,  on  the  Brejldw  Bills 
of  Mortality,  ihews,  that  it  is  80  to  1,  that  a  Per¬ 
fon  of  Five  Years  of  Age  does  not  die  in  a  Year  j 
that  it  is  five  and  one  half  to  one,  that  a  Man  of 
Forty  Years  lives  Seven  Years  j  and  that  one  of 
Thirty  may  reafonably  expect  to  live  Twenty  fe- 
ven  or  Twenty  eight  Years.  So  great  a  Difference 
there  is  between  the  Life  of  Man  of  different  Ages, 
that  it  is  an  Hundred  to  One,  if  one  of  Twenty 
lives  out  a  Year  ;  and  but  Thirty  eight  to  One,  that 
one  of  Fifty  does  fo. 

Whence,  and  from  fome  other  Obfervations,  he 
he  has  conftruded  the  following  Table,  fhewing 
the  Value  of  Annuities  from  every  Fifth  Year  of 
Life  to  the  Seventieth. 

Age.  Years.  Pur  chafe. 

1  10 

5  *3 

10  1 3 

*5  *3 

20  12 

25  12 

30  1 1 

35  «i 

40  10 

45  9 

50  9 

55  8 

60  7 

65  6 

*‘7®  5 


28 

40 

44 

33 

78 

27 

27 

1 2 

57  ' 

91 

21 

5i 

60 

54 

32 

AN- 


'«*Mi 
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ANNUITY,  is  a  yearly  Rent  to  be  paid  for 
Term  of  Life,  or  Years,  or  in  Fee  :  In  Common 
Lay),'  the  Difference  between  a  Rent  and  an  An¬ 
nuity  is  this ;  that  Rent  is  payable  out  of  Land. 

Annuity  charges  only  the  Perfon  of  the  Grantor* 
For  the  Valuation  of  Annuities :  See  Intereli. 

An  Annuity  cannot  be  taken  for  AJfets ,  becaufe 
*tis  no  Freehold  in  Law  ;  nor  can  it  be  put  in  Exe¬ 
cution  oil  a  Statute  Merchant,  Statute  Staple,  or 
Elegit,  as  a  Rent  may. 

ANNUITIES,  or  Penfions ,  are  faid  to  be 

in  Arrears,  when  they  are  payable  or  due,  either 
Yearly  or  Half-yearly,  6sY.  and  are  unpaid  for  any 
Number  of  Payments  :  Therefore  the  Bufinefs  is 
to  compute  what  all  thofe  Payments  will  amount 
Unto,  allowing  any  Rate  of  Simple  Intereft  for  their 
F orbearance,  from  the  Time  each  particular  Pay- 
nient  became  due.  Now,  in  Order  to  that, 

ru  =  the  Annuity,  Penlion,  or  yearly  Rent, 

&e. 

t  =  the  Time  of  its  Continuance  (or  being} 
puj  -S  unpaid. 

|  r  —  the  Ratio ,  or  Intereft  of  i  /.  for  one 
Year,  as  before. 

a  =  the  Amount  of  the  Annuity  and  its  In¬ 
tereft. 

Then,  If  #  =  the  firft  Year’s  Rent,  due  with¬ 
out  Intereft. 

f  uzzz  the  Intereft?  due  at  the  End  of  the  le- 
And  2  u  —  the  Rent  S  cond  Year* 
r  u  2  r  u  =z  the  Intereft!  due  at  the  End  of 
3  u  the  Rent  S  the  third  Year. 
ru~ I-  2  ra-f-3  r  u  —  the  Intereft  ?  due  at  the 
J  a=  the  Rent  S  End  of 
the  fourth  Year. 

And  fo  on  for  any  Number  of  Years. 

Hence  ’tis  evident, 

Tnat  r  u  -f-  2  r  u  -f”  3  r  u  -f-  4  r  u  -f-  OY. 
continued  to  /*-.  1  Terms  -f“ 1  a  is  =  u  ;  that  is, 

t  —  1  x  r  u  -f-  t~~  1  I  a  x  ru  —  t  — -  1  xr« 


( 


_ t  tr t ru 


•)  HF  t  #  =  a.  Hence, 


1 Theorem 


—  t 


r  u  -+» t  u  = 


Theor. 


2. 


'C  2  a 

Xttr  —  t  r  -f-  2  / 


*. The  or .  3. 


r  2  a  — -  2  /  U 

\ - - ='•* 

^  t  t  U' —  tu 
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Theor.  4.  <  - - +— :  —  \  x. 

C  ru  4. 


3=  ty  putting - -  zzx. 

r 

£)ue/l.  1.  If  Z50 /.  yearly  Rent  (or  Penfion, 
&c.)  be  forborn  or  unpaid  Seven  Years ;  what  will 
it  amount  to  in  that  Time,  at  6  per  Cent,  for  each 
Payment  as  it  becomes  due  ? 

Here  is  given  u  =  250,  /  —  7>  and  r  ==  .06.  To 
find  a ,  per  Theor.  1 . 

Firft,  250  X  7  =  1750  =  «/  ;  and  1750x7 
££  12250  =  u  1 1, 


Again,  12250  —  175°  ~  1 05 00  =  1 1  u _ -t  u  t 

1 0500  /  t  u  r  fci  /  u  r 

And  — - {—.  06=31 _ _  _ _ 

2  2 

Laftly,  315  +  1750  =  2065  =  viZm 
2065  /.  is  the  Anfwer  required. 

But  if  the  Annuity,  Rent,  or  Penfion,  is  to  be 
paiu  by  Quarterly  or  Half  Yearly  Payments,  &c. 

.06 

then  ■  =  .03  =  r  for  Half  Yearly  Payments  : 

.06 

And - =  .015  =  r  for  Quarterly  ;  or,  o.  035 

4 

=  r  for  Three  Quarterly  Payments. 

\ 

Example  of  Half  Yearly  Payments. 

Suppole  250  l.  per  Mnum  to  be  paid  by  Half 
early  Payments,  were  in  Arrears  or  unpaid  for 
beven  tears  ;  what  would  it  amount  to,  allowing 

cam^  dug  ?  ***  ^  ^  P^mem  as  k  be- 

In  this  Example,  there  is  given  u  ss  125  ~ 


250 


4  the  Number  of  Payments,  and  r 


.03  ss  Thence  to  find  a. 

Firft,  1  25  x  14  =  1750  =  u  t.  1750  x  14  is 
24500  -  utt..  4  — 

Again,  24500  —  1 750  =  22750=  1 1  u _ t  u. 

Then  TiQP  x.  03  =  341.  25  —CLU  tu  ^ 

Laftly,  341.  25  -f-  175 o  —  2091.  2c  a  * 
that  18,2091/.  5  j.  is  the  Anfwer  required. 

.  B.  z/  may  be  objerved ,  that  Half 

Yearly  PaymntS  art  more  adva^geous  than 

For,  2091  /.  5  j.  [~  2065  /.  by  26  /.  5  j.  Con¬ 
fidently,  Quarterly  Payments  are  more  advanta¬ 
geous  than  Half  Y  early  Payments. 

^uejl  2.  What  yearly  Rent,  Penfion,  6Y.  be- 
in  forborn  or  unpaid  Seven  Years,  will  raife  a 
Stock  of  2065  /.  allowing  6  per  Cent . 
for  each  Payment  as  it  becomes  due  ? 

Here  is  given  a  —  206c  /  —  7  »•  —  c  * 

find  u,  per  Theor.  u.  S’  "  7’  and  '  06  fc> 

94=ft//r.X‘  06  =’^2  =  fr:  And,  42x7=  2* 

Then  r/r— 2.  52:  And  ^  /  r  _  / 

^  4,3°(*S°  =  2 

StoTL^  1Sj  250  l’Per  Annum'  &c* wil1  raife  2065  L 

Ehtef.  3.  In  what  Time  will  250  /.  yearly  Renr 
raife  a  Stock  of  2065  A  allowing  6  peJcZ  \c  ' 

come  du^T^earan<"e  °f  *  -  they  t 

ToHfind TpTneor^  °  =  2065’  ^  ^  =* 

2  2 

Firft,  r—~—  33.  3333.  And  33.  3333 

Initio;, = 

Aga>n,  -y~=*7S.ni3  =  2a~ru.  And 

T"  3605  =  536  ■ 6938  = 

r  u  ^  4"  ‘  Then  1/536.  6938  =  23.16666. 

Laftly, 


4 


ANN 


ANN 


Laftly,  23.  16666 —  16.  16666  =:  7  =  : 

J-AL  —  A=.t:  viz.  Seven  Years  is  the 

ru  42 

Time  required. 


£$ueft.  4.  If  250/.  yearly  Rent  being  forborn  fe- 
ven  Years  will  amount  to  2065  /.  allowing  fimple 
Intereft  for  every  Payment  as  it  becomes  due,  what 
mull  the  Rate  of  Intereft  be  per  Cent.  &c. 

Here  are  given  u  =2  250,  a  2=  2065,  and  /=  7. 
T  o  find  r,  per  Tbeor.  3. 


T,  f //«=  12250?  4,3°  —  2*. 

7  Y — tu—  1750s**-"  3500  ——2  /  & 

— t  u  ■=.  10500)  630=2  2  j — 2  /  #  (o.  06  —  r7 

Then  1  o.  06  ::  100..  6  the  Rate  required. 

The  Bunnefs  of  purchafing  Annuities,  or  taking 
of  Leafes,  &c.  for  any  affigned  Time,  depends  up¬ 
on  the  true  equating  of  the  Principal,  or  Money 
laid  out  on  the  Purchafe,  with  the  Annuity  or 
yearly  Rent,  by  allowing  (or  difcompting)  the 
lame  Rate  of  Intereft  to  both  ;  which  may  be  eafi- 
ly  performed  by  duly  applying  the  refpedtive  Theo¬ 
rems  together,  as  will  fully  appear  by  the  following 
Queftion. 

Thustt  2=  75,  t  =  9,  and  r  2=  .  06.  Quaeres 

Then  2)  54°o  (z7°°y  Multiply 


ttu~  £tt  =  54oo  162  z=z\ 1 1  u  r  t  u  r : 'T' z 

675  = 


Quejl.  What  is  75  /.  yearly  Rent,  to  continue 
nine  Years,  worth  in  ready  Money  at  6  per  Cent.- 
per  Annum  Simple  Intereft  ? 

1.  Per  Theorem  1 .  as  before  fet  down,  find  what 
the  propofed  yearly  Rent  would  amount  to  if  it  were 
forborn  nine  Y ears  at  6  per  Cent , 


837  =a 


2.  Then  by  Theorem  2.  Find  what  Principal 
being  put  to  Intereft  for  the  fame  Time,  and  at 
the  fame  Rate,  will  amount  to  837  /  =  a. 

Thus  t  r  =2  9  x  .  06  2= .  54  ••  tr  1 .  54 

And  1.  54)  837  (543.  5064=^. 

That  is,  p  2=  543/.  10  s.  \\d.  which  is  the 
Worth  of  75  /.  a  Year,  as  was  required. 

From  thefe  two  Operations  (duly  confidered)  it 
mull  needs  be  eafy  to  conceive,  how  the  two  Theo¬ 
rems  by  which  they  were  performed,  may  be  com¬ 
bined  into  one. 

tori. - ~lrtu-=za.  And  2.  pt 

2 

r  p  =  a 

Confequently,  p  t  r  H r p  2= - - - 

And  from  this  Equation  may  be  deduced  the  fol- 
.  lowing  Theorems. 

r  ttr _ t  r  **|~  2  t 

Theorem  1 .  < - - - -  u  =  p.  By  this 

/  2  t  r  "H —  2 

Theorem  all  Queftions  of  the  fame  Kind  with  the 
laft,  [viz.  that  above)  may  be  eafily  and  readily  an- 
fwered  at  one  Operation. 

c  t  r  1 

#  Tkeor.  2r< - — —  X  2 p~u, 

L  ttr  —  tr-h  2  t 


Tbeor.  3.- 


2  p  —  2  t  u 


1 1  u —  t  u  —  2  pt 
2  2  p 

Let  —  - - —  1  =  X-  x  J  then  will  1 1  ■=  xt 

r  u 

ip 

-  —  which  gives  the  following  Theorem 1  viz, 

ru  .  .  - 

V  0.  L.  1. 
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ru  4 


By  the  fecond  and  fourth  Theorems  two  ulefuf 
Queftions  may  be  eafily  anl’wered. 

1  •  As  for  Inftance,  If  it  be  required  to  find  what 
Annuity,  or  yearly  Rent,  &c.  may  be  purchafed  for 
any  propofed  Sum,  to  continue  any  affigned  Time, 
allowing  any  Rate  of  Intereft. 

This  Queftion  may  be  anfwered  by  Theorem  2. 

2.  Again,  If  it  be  required  to  find  how  long  any 
yearly  Rent,  Penfion,  or  Annuity,  &c.  may  be 
purchafed  ( or  enjoyed)  for  any  propofed  Sum,  at 
any  given  Rate  of  Intereft. 

All  Queftions  of  this  Kind  are  eafily  anfwered 
by  Theorem  4. 

In  thefe  Queftions  it  is  fuppofed,  that  the  Pur¬ 
chafe  or  yearly  Rent  is  to  commence,  or  be  imme¬ 
diately  entred  upon.  But  if  it  be  required  to  find 
the  V  alue  or  Purchafe  of  any  Annuity,  or  yearly 
Rent,  &c.  in  Reverfion  ;  that  is,  when  it  is  not 
to  be  entered  upon  until  after  fome  time,  or  Num¬ 
ber  of  Years  are  paft ;  then  firft  find  what  the  Sum 
propofed  to  be  laid  out  in  the  Purchafe  would  a- 
mount  to,  if  it  were  put  to  Intereft  during  the 
Time  the  Annuity,  &c.  is  not  to  be  in  prefent  Pof- 
feffion  ;  and  make  that  Amount  the  Sum  for  the 
Purchafe,  proceeding  with  it  as  in  either  of  the 
two  laft  Queftions. 

ANNULAR  Cartilage,  the  fecond  Griftle  of 
the  Larynx,  which  is  encompafled  by  it,  as  it  were 
with  a  Ring. 

ANNULAR  Ligameiit,  [  Anatomy,  ]  a  ftrong 
Ligament  encompaffing  the  Carpus ,  after  the  Man-  ' 
ner  of  a  Bracelet. 

ANNULARIS  Procejfus,  is  a  Protuberance 
made  by  the  meeting  of  the  Procefles  of  the  Me¬ 
dulla  oblongata  under  the  Side  thereof. 

•1  Q,  AN* 
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ANNULAR  Protuberance ,  is,  with  the  Ana- 
tokiijls ,  a  certain  Part  of  an  human  Brain,  lying 
Between  the  Cerebellum  and  the  two  backward 
Prominences.  The  fame  with  the  Annularis  Pro- 
eejfus. 

ANNULET,  a  little  Ring, 

which  in  Heraldry  is  the  Mark 
of  DiltinCtion  which  the  Fifth 
Brother  of  any  Family  ought  to 
bear  in  his  Coat  of  Arms.  An¬ 
nulets  are  alfo  Part  of  the  Coat- 
Armour  of  feveral  good  Fami¬ 
lies. 

ANNULETS,  [  in  Architecture,  ]  afe  fmall 
fquare  Parts  turned  about  in  the  Corinthian  Capital , 
under  the  Echinus  or  Quarter-round  ;  or  it  is  a 
narrow  flat  Moulding  which  is  common  to  other 
Parts  of  a  Column,  the  Bafes,  &c.  as  well  as  the 
Capital  ;  and  is  the  fame  Member  that  is  fome- 
times  called  the  Fillet ,  CoinClure ,  Lift ,  Tmce, 
Square,  Rabbit ,  and  Super cilium. 

ANODYNES,  [AvuNvti,  of  <t  priv .  and  uJPvh, 
Gr.  Painft]  in  Medicine ,  are  fuch  Remedies  as  al¬ 
leviate  or  quite  take  away  Pain.  They  are  fome- 
times  alfo  called  Paragoricks ,  from  the  Comfort 
and  Quiet  that  they  procure  to  the  Patient :  If 
they  are  of  fuch  a  Nature  as  to  produce  Sleep,  they 
are  called  Hypnoticks  ;  if  they  ftupify  and  take 
away  the  Senfe  of  Pain,  they  are  called  Narco¬ 
ticks. 

ANOMALISTICAL  Tear ,  [  AJlronorny ,  ]  is 
the  Space  of  Time  that  the  Earth  pafles  through 
her  Orbit. 

ANOMALY,  [*Ai >opct\U}  Gr.  an  Irregularity ,] 
is  an  Inequality  or  Irregularity  in  the  Motion  of 
the  Planets.  In  the  P hilofophical  TranfaCiions , 
N.  57.  you  have  a  Way  to  find  it  Geometrically 


Linea  Apfidum ,  and  by  the  Line  of  the  mean  Mo¬ 
tion  of  the  Centre. 

The  true  ANOMALY  of  the  Centre ,  is  the 
fame  Ark  of  the  Zodiack  terminated  by  the  Lines 
of  the  Apfes ,  and  by  the  Line  of  the  true  Motion 
of  the  Centre. 

ANOMALY,  ( true  or  equal)  of  a  Planet,  is  an 
Ark  of  the  Eccentrick  comprehended  between  the 
true  Place  and  the  Apogee. 

ANOMALY,  {mean  or  equable )  of  a  Planet, 
in  the  New  or  Elliptical  AJlronorny ,  is  the  Area 
contained  under  the  Line  S  L  drawn  from  the  Sun 
to  the  Planet,  under  S  A  and  L  A ,  computed  from 
S  4,  in  Confequentia ,  or  according  to  the  natural 
Order  of  the  Signs.  They  call  it  the  Equable , 
Mean ,  or  Middle  Anomaly ,  becaufe  this  Area  in¬ 
creases  equably,  or  in  Proportion  to  the  Time 
of  the  Planets  Revolution  round  the  Sun  in  the 
Focus  S. 


by  Mr.  Caftini.  The  Word  Anomaly  is  fometimes 
ufed  to  fignify  the  Argument  of  the  Irregularity, 
and  the  Equation  which  fhould  adjuft  it.  This  Ir¬ 
regularity  is  moft  confiderable  in  the  Moon’s  Mo¬ 
tion,  and  it  muft  be  adjufted  before  the  exaCt  Time 
of  her  Conjunction  with  the  Sun  can  be  found  j 
and  confequently  an  Eclypfe  truly  calculated. 

The  Angle  AC  <L ,  or  its  Equal  A  T  M ,  is  the 
Argument ,  or  the  mean  Adomaly  of  the  Moon  ;  and 
the  Angle  AT  <L  is  the  true  or  co-adequated  Ano¬ 
maly  :  See  Mercator ’s  AJlronorny ,  p.  69. 

ANOMALY  of  the  Orbit ,  is  the  Arch  or  Di- 
itance  of  a  Planet  from  its  Aphelion. 

The  Mean  ANOMALY  of  the  Centre ,  in  the 
Ptolemaick  Theory  of  the  Planets ,  is  an  Ark  of  the 
Zodiack  of  the  primum  Mobil#  terminated  by  die 


The  Angle  A SL  under  the  Line  of  the  Apfes 
A  P,  and  the  Line  L  S ,  which  is  that  of  the  Pla¬ 
net’s  Motion,  is  called  the  Anomaly  co-aquated  or 
true ,  in  this  AJlronorny. 

ANOMALY,  {Mean)  of  the  Sun  or  other  Pla¬ 
net,  (in  the  Old  AJlronorny ,)  is  an  Ark  of  the  Eclip- 
tick  between  its  mean  Place  and  Apogee.  This  is 
called  the  Argument. 

ANOMALY,  is  alfo  ufed  by  the  Grammarians 
arid  is  applied  to  fuch  Words  as  do  not  in  their 
Formation  or  Variation,  agree  with  a  common 
Rule;  as  do,  dedi ,  datum,  where  the  Imperfect 
Tenfe  and  the  Participle  are  both  Anomalous ,  that 
is.  Irregular. 

They  reckon  four  Kinds  of  Anomalous  Nouns  ; 
Heterogeneous ,  Heteroclites,  Deficients,  and  Redun¬ 
dant  s  or  Abundants ;  which  fee. 

»  l  of  a.  Neg,  and 

Gr.  equal f\  is  the  fame  with  Irregular , 
and  is  fpoken  of  a  Motion  in  the  Planets  that  is  un¬ 
equal  or  irregular. 

r'  A^^MIT^ALOS,  [of  a  Priv.  and  oy.<pc t\of, 

Gr.  a  Navel,  j  one  who  is  without  a  Navel,  as  our 
firft  Parents  Adam  and  Eve  arc  fuppofed  to  have 
been  created,  they  not  having  flood  in  Need  of  any 
Nourifhment  that  Way. 

ANONYMOUS,  [  'Avelvv(xQ-,  Gr.)  Namelefs , 
to  which  no  Name  is  affixed.  Mr.  Boyle  finding  ^ 
by  Experiment,  that  a  Spirit  was  infeparable  from 
Tartar,  and  feveral  Woods ,  which  in  many  Qua¬ 
lities  differed  both  from  the  Vinous ,  Acids ,  and  U- 
rinous  ones ,  and  having  not  fully  difcovered  its  Na- 
he  called  it  by  this  Name  Anonymous ,  and 

fometimes 
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fometimes  the  Neutral  or  Adiaphorous  Spirit  of 
Tartar ,  Wood ,  &c. 

ANOPSY,  is  Want  of  Sight,  or  Blindnefs. 

ANOREXY,  \pAvfi%iA,  Gr.]  is  a  Loathing  of 
Meat,  ariiing  from  an  ill  Difpofition  of  the  Sto¬ 
mach. 

ANOYSANCE,  the  fame  with  Nufance. 

ANSES,  or  ANSBB,  the  fame  with  the  Ring  of 
Saturn  ;  fo  called,  becaufe  they  fometimes  appear 
like  Handles  to  the  Body  of  the  Planet.  See  Ring. 

Anno  1 668,  Aug.  17,  1 1  A.  13  min.  poft  Mcr. 
Mr.  Hugens  and  Mr.  Picart ,  by  the  Help  of  a 
Twenty-one  Foot  Telefcope,  found  the  Inclina¬ 
tion  of  the  great  Diameter  of  the  Ring  of  Saturn , 
with  the  Equator ,  to  be  about  9  Degrees ;  whence 
they  inferred,  the  Angle  of  the  Plane  of  the  Ring, 
with  that  of  the  Ecliptick,  mull  be  about  3 1  Deg. 
See  Saturn. 

ANTAGONIST,  of avv  again (l 

and  cdycovi^a,  Gr.  tojinve,  J  he  that  in  Deputa¬ 
tion  or  Arguing  oppofes  another. 

ANTAGONISTA,  is  a  Mufcle  placed  oppo- 
fitely  to  another  j  as  may  be  feen  betwixt  the  Ad¬ 
ductor  and  AbduCtor ,  that  which  contrails,  and  that 
which  expands  the  Arm. 

ANTAPHRODITICKS,  (of avv  znd&ip&'Nvi) 
Gr.  Venus,)  Medicines  good  againft  the  Venereal 
Difeafe. 

ANTAPHRODISI ACK  [of  avv  and 


Gr.]  Venereal. 

ANT  ARES,  the  Scorpion’s  Heart ,  a  fixed  S  tar 
of  the  firft  Magnitude  in  the  Conftellation  Scorpio  j 
its  Longitude  is  245 i3?-  Latitude  40.  27'. 

ANTARCTICK  Pole ,  is  the  Southern  Pole, 
or  End  of  the  Earth’s  Axis  ;  ’tis  fo  called,  becaufe 
oppofite  to  the  ArCtick  or  North  Pole. 

ANTAPv-CTICK  Circles  :  See  Polar  Circles. 

ANT ARTHRIT ICK  Medicines ,  are  fuch  as 
are  uled  againft  the  Gout. 

ANTASTHMATICK  Medicines ,  are  fuch  as 
are  uled  againft  the  Aflhma . 

ANTECEDENCE  IN,  or  in  Antecedents: 
The  AJlronomers  fay,  a  Planet  is  in  Antecedence , 
when  it  appears  to  move  contrary  to  the  ufual 
Courfe  or  Order  of  the  Signs  of  the  Zodiack ,  as 
when  it  moves  from  Taurus  towards  Aries ,  See. 


but  if  it  go  from  Aries  to  T aurus ,  and  thence  to 
Gemini ,  &c.  they  fay  it  goes  in  Confequentia ,  or 
in  Conjequence. 

ANTECEDENT,  [in  Logic V]  is  the  firft  of 
the  two  Propoiitions  in  an  Entkymema ,  as  the  latter 
is  called  the  Conjequent.  4 

ANTECEDENT,  [  in  Mathematics ,  ]  is  the 
former  of  two  Terms  in  Proportion,  or  that  which, 
is  compared  with  the  other  ;  thus,  if  the  Piopor- 
tion  were  of  A  to  B,  A  is  faid  to  be  the  Ante- 
cedent. 

ANTEPENULTIMA,  [in  Grammar,  ]  the 
third  Syllable  of  a  Word  from  the  End,  or  the 
laft  Syllable  but  two. 

ANTES,  [  in  Ar chit e Cure,]  are  fquare  Pilafters 
which  the  Ancients  ufed  to  place  at  the  Corners  of 


the  Walls  of  their  Temples. 

ANTESTATURE,  is  a  fmall  Retrenchment 
made  of  Pallifadoes ,  or  Sacks  of  Earth  fet  up  in 
Hafte  to  difpute  with  the  Enemy  the  Remainder  of 
a  Piece  of  Ground,  Part  whereof  hath  been  alrea¬ 
dy  gained. 

'  ANTHELIX,  [  of  avv  and  Gr.  the  cut- 

ward  Brim  of  the  Ear,]  is  the  Protuberance  of  the 
Ear,  or  the  inward  Brink  of  the  outward  Ear,  be¬ 


ing  a  Semi-circle  within  the  Helix ,  and  almoft  pa¬ 
rallel  to  it. 

ANTHELMINTICKS,  [of  avv  and  iXytt- 
Gr.a  Worm ,]  are  fuch  •  Medicines  as  deitroy 
Worms. 

ANTHER/E,  [  of  Gr.  a  Flower ,]  are 

thofe  little  Tops  or  Knobs  which  grow  on  the 
Tops  of  the  Stamina  of  Flowers,  and  are  oftner 
called  Apices ;  which  fee.  Mr.  Ray  englifhes  them 
Chives. 

ANTHOLOGY,  is  a  Difcourfe  or  a  Treatife 
of  Flowers,  or  the  Art  of  a  true  Florift. 

ANTHRACOSIS  Oculi ,  is  a  corrofive  fcaiy 
Ulcer  in  the  Eye,  attended  with  a  general  T umour, 
efpecially  of  the  Parts  about  the  Eye. 

ANTHRAX,  [*Avdpa%,  Gr.  a  Coal,]  Carbo , 
Pruna ,  or  Carbunculus ,  is  defined  to  be  a  Tumour 
that  arifes  in  feveral  Places  furrounded  with  hot, 
fiery  and  moll  fharp  Pimples,  accompanied  with 
acute  Pains,  but  without  ever  being  feparated  ;  and 
when  it  fpreads  it  felf  farther,  it  burns  the  Flelh, 
throws  off  Lobes  when  it  is  rotten,  and  leaves  an 
Ulcer  behind  it,  as  if  it  had  been  burnt  in  with  an 
Iron.  Blanchard. 

ANTIAPHRODITICKS,  (  of  dvv  againf , 
and  aq&Jirn,  Gr.  Venus,)  are  Medicines  that  allay 
Lull. 

ANTIARTHRITICKS,  [of  cW  and 
Gr.  the  Gout,]  are  Medicines  againft  the  Gout. 

ANTIAS,  in  the  Plural  Antiades,  are  the  Glands 
called  the  Tonfills,  or  the  Almonds  of  the  Ears. 

ANTIASTHMATICKS,  [of  dvv and  cLdy-a, 
Gr.]  Remedies  againft  Shortnefs  of  Breath. 

AN!  IAXIOMATISM,  [  of dvv  and 
Gr.]  that  which  oppofes  or  contradicts  any  known 
Axiom. 

ANTIBACHIUS,  is  a  Latin  Verfe  whofe 
Feetconfift  of  three  Syllables,  the  two  firft  long, 
and  the  laft  fhort. 

ANTIC ARDIUM,  [  of  Vvv  and  ka^Ia,  Gr. 
the  Heart,]  the  fame  with  Scrobiculus  Cordis . 

ANTICT HONES,  the  fame  with  Antipodes. 

ANTICKS,  [  Antiqua.  L.  ]  in  Architecture , 
are  certain  carved  Works  reprefenting  divers  odd 
Shapes  of  Men,  Beafts,  Birds,  Fillies,  Flowers, 
Gfc.  which  being  rudely  determined  and  form’d  one 
out  of  another,  ferve  as  an  Ornament  to  the  whole 
Fabrick,  and  afford  a  grateful  Variety  to  the  Eye 
of  the  Beholder. 

ANTICNEMION,  [  of  AVV  and  Gr. 

the  Tibia,]  the  Skin  or  Fore-part  of  the  Vibia. 

ANTI^HOLICA,  [  of  avv  and  Gr.] 

Remedies  againft  the  Cholick. 

ANTICHRONISM,  [_  Avv%€evnry.&,  Gr.]  a 
falfe  Chronology. 

ANTIDILUVIAN,  is  whatever  was  before 
Noah’s  Flood :  Thus  thofe  Generations  from  Adam 
which  were  before  the  Flood,  are  called  the  Anti- 
diluvians ,  as  thofe  fince  defcended  from  Noah  are 
called  the  Pofdiluvians.  The  Earth  that  theri 
was  before  it  was  deftroyed  by  the  Flood,  and 
which  the  ingenious  and  learned  Dr.  Tho.  Burnet 
conceives  to  have  been  very  different  from  ours  in 
Form,  Conftitution,  Figure,  and  Situation,  is  cal¬ 
led  the  Antidiluvian  Earth. 

But  Dr.  Woodward ,  in  his  Natural  Hifory  of 
the  Earth,  undertakes  to  prove  from  a  Series  of  Ob-* 
fervations  carefully  made, 

1.  That  the  Face  of  the  Earth  before  the  Deluge 
was  not,  as  the  Theorijls  imagine,  fmoothi  even, 
and  uniform ,  but  as  it  is  now,  unequal,  diftinguifb- 
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ed  into  Mountains,  Valleys,  and  Plains,  as  alfo 
having  a  Sea,  Lakes,  and  Rivers. 

That  this  Sea  was  fait ,  as  ours  is,  agitated  by 
Tides ,  replenifhed  with  Fifes  of  all  Kinds ,  and  that 
the  Ocean  then  was  nearly  of  the  fame  Extent,  and 
poflefied  an  equal  Share  of  the  Globe  with  the  pre¬ 
fen  t  one. 

3.  That  the  Antidiluvian  Earth  was  flocked 
with  Vegetables  and  Animals  on  all  Sides,  and  in  all 
Parts  of  it  quite  round  the  Globe  ;  had  both  Me¬ 
tals  and  Minerals  in  it  ;  had  the  fame  Pofition  in 
Refpedt  of  the  Sun  which  ours  now  hath,  its  Axis 
being  not  parallel,  but  inclined,  as  at  prefent,  to 
the  Plane  of  the  Ecliptick  ;  and  confequently  there 
were  then  the  fame  Succeffion  of  Heat  and  Cold, 
Wet  and  Dry,  and  the  fame  Viciflitudes  of  Sea- 
fons.  Spring ,  Summer ,  Autumn ,  and  Winter ,  as 
there  are  now. 

ANTIDINICA,  [of  dm  and  cflivti,  Gr.  a  Whirl¬ 
wind^]  Remedies  againft  Dizzinefs  in  the  Head. 

ANTIDOTE,  [’AraAl©-,  Gr.]  a  Medicine  a- 
gainft  deadly  Poifon. 

ANTIDYSENTERICKS,  [of  am  and  Jb- 
firnzi.a.,  Gr.]  Medicines  good  againft  the  Dyfente- 
ry,  or  Bloody  Flux. 

ANTIEPILEPTICKS,  [of  am  and 
Gr.]  are  Remedies  againft  thq  Falling  Sickne/s. 

ANTI-EMETICKS,  [of  am  ands^m/.a'jG'r.] 
Remedies  that  llop  Vomiting. 

ANTI-HECTICKS,  [of  &v v  and  'Eotoj, 
Gr.]  Remedies  againft  an  Heftick  Fever ,  or  Con- 
fumption. 

ANTI-HECTICUM  Poterii ,  or  Jupiter ’s 
Diaphoretic f  is  a  Chymical  Medicine  made  by  the 
M  xture  of  Tin,  the  Martial  Regulus  of  Antimony , 
and  fixed  by  Saltpetre.  See  the  Operation  in  Le- 
merfs  Chymiflry ,  laftEdit.  p.  117. 

ANTI-HYPNOTICKS,  (  of  am  and  Jw* 
7?xa,  Gr.)  Medicines  that  drive  away  Sleep. 

ANTLHYPOCHONDRIACKS,  [of  am'  and 
Gr.]  are  Medicines  ufed  againft  the  Hy- 
pochondriack  Melancholly. 

ANTI-LOGARITHM,  [  ’A 
Gr.]  the  Complement  of  the  Logarithm  of  any 
Sine ,  Tangent ,  or  Secant  to  90  Deg. 

ANTI- LOGY,  [  ’A mxejla,  Gr.]  is  a  Contra¬ 
diction  between  any  Words  or  Paflages  in  any 
Author. 

AMTI-METRICAL,  ( of  am  and 
Gr.)  is  whatever  is  contrary  to  the  Nature  and 
Order  of  Metre  or  Verfe. 

ANTIMONIUM  Diaphoreticum ,  is  made  of 
one  Part  of  Antimony  and  three  of  Saltpetre ,  pow¬ 
dered  and  mixed  together,  and  thrown  Spoonful 
by  Spoonful  into  a  red  hot  Crucible ;  a  Detona¬ 
tion  will  follow  each  Spoonful :  When  all  is  put 
in,  continue  a  great  Fire  about  the  Crucible  for 
about  two  Hours ;  then  throw  the  white  Matter 
into  an  earthen  Veflel  of  fair  Water,  and  leave  it 
fteeping  warm  for  about  two  Hours,  that  all  the 
Saltpetre  may  be  dilTolved  ;  then  pour  off  the  Li¬ 
quor  gently,  and  wafh  feveral  times  the  white  Pow¬ 
der  at  the  Bottom  ;  which  is  the  Calx  of  Antimo¬ 
ny ,  or  Antimonium  Diaphoreticum.  Some  ufe  it 
as  a  Diaphoretick ;  but  Lemery  faith,  he  could  ne¬ 
ver  find  it  would  raife  a  Sweat. 

ANTIMONIUM  Medicamentofum ,  is  a  Pre¬ 
paration  confifting  of  five  Ounces  cfi  Antimony , 
one  Ounce  of  Salt  of  Tartar ,  and  four  Ounces  of 
Saltpetre  fluxed  together  into  a  Regulus}\\N\ch.  is  af¬ 
terwards  powdered  and  waflied. 

ANTIMONIUM  Refufcitatum,  is  made  of 


equal  Parts  of  Antimony  and  Sal  Armoniack  fub- 
limed  together  three  times ;  then  the  Sublimate  is 
wafhed  with  diftilled  Vinegar  warm  to  get  out  the 
Salts. 

ANTINEPHRITICK,  [  of  am  and  Hiptmtos, 
of  vitp^Qf,  Gr.  ]  is  a  Medicine  good  agamft  the 
Stone. 

ANTINOMASY,  [_* Avnvoy.a.oiec,  Gr,  1  is  a 
Figure  in  Grammar,  or  rather  Rhetcrick,  whereby 
an  Appellative  is  ufed  inftead  of  a  proper  Name, 
as  the  Philofopher  inftead  of  Arijlotle ,  Sec.  and 
whatever  is  thus  delivered  or  fpoken,  is  laid  to  be  fo 
delivered  or  fpoken  Antinomajlically. 

ANTINOMY,  [_of  am  and  voy<Q-,Gr.  aLawf] 
is  a  Contradiction  between  two  Laws. 

AN  FINOUS,  \Aftronomy ,]  a  Part  of  the  Con- 
ftellation  Aquila ,  or  the  Idagle. 

ANTIOECI,  are  luch  Inhabitants  of  the  Earth 
as  dwell  one  againft  another  in  the  fame  Semi¬ 
circle  of  the  fame  Meridian,  and  in  the  fame  De¬ 
gree  of  Latitude,  but  one  North ,  the  other  South. 
Thefe  have  Noon  and  Midnight  at  the  fame  time, 
but  the  Seafons  of  the  Year  are  contrary  ;  as 
when  the  Northern  Antioeci  have  their  Summer, 
the  Southern  have  Winter,  &c.  In  one  Word, 
they  live  under  the  fame  Meridian,  but  oppofite 
Parallels. 

ANTIPAGMENTS,  [_  in  Architecture,  ]  are 
the  garnifhing  of  Pofts  or  Pillars. 

ANTIPARALYTICK,  (of  am' and  it^cLkv^, 
Gr.)  good  againft  the  Palfy, 

ANTIPASIS,  the  fame  with  the  Revulfionoi  a 
Difeafe,  when  the  Humours  flowing  into  fome  one 
Part,  are  turned  back  again,  and  forced  to  take 
fome  other  Courfe. 

AN1 IP  A  F HY,  (’Amw^eist,  of  am  and  naSy, 
Gr.  Affection.)  a  natural  Averiion,  a  Contrariety 
of  natural  Qualities  between  fome  Creatures"  ar.d 
Things.  The  Reafon  fome  account  for  the  Anti¬ 
pathy  between  Animals ,  is  as  follows :  That  by 
the  Sight  of  fuch  ObjeCls,  certain  Impreflions  are 
tranfmitted  through  the  Fibres  of  the  Nerves  into 
the  Brain,  which  convey  the  animal  Spirits  into 
the  Nerves  j  which  upon  the  Blood  being  ratified 
after  another  Manner  than  is  ufual,  fends  thofe  Spi¬ 
rits  into  the  Brain,  which  are  adapted  to  the  fo¬ 
menting  or  cherifhing  of  Terror.  And  again,  as 
Effluvia  and  fpirituous  Steams  proceed  from  "the  Bo¬ 
dies  of  all  Creatures,  fome  of  which  dilagree  with 
others,  they  excite  Hatred  and  Anger  in  each 
other. 

ANTIPERISTASIS,  (of  am'  and  on tei^yAt, 
Gr.  to  Jland  round,)  according  to  the  Peripateticks , 
is  a  certain  Invigoration  of  the  internal  Heat  of  any 
Body,  by  its  being  environed  all  round  with  Cold. 
They  inftance  in  Lime  growing  hot  on  the  Effu- 
fion  of  cold  Water,  Gfc. 

ANTIPERISTALTICK,  is  a  Motion  by 
which  the  Excrements  of  the  Guts  are  carried  up¬ 
wards  inftead  of  downwards,  which  is  the  ufual 
and  natural  Perijlaltick  Motion.  See  that  Word. 

ANTIPHARMACUM,  (of  ’am  and  <p 
Gr.)  the  fame  with  Antidote ,  is  a  Medicine  that 
expels  Poifon. 

ANTIPHRASIS,  (’Am^n;,  Gr.)  a  figurative 
Speech,  having  a  contrary  Meaning  to  what  it 
carries  in  Appearance. 

ANTIPODES,  (of  am  and  >sro&s  Gen.  ofcrS 't, 
Gr.  a  Foot,)  are  fuch  Inhabitants  of  the  Earth  as 
live  diametrically  oppofite  to  one  another,  that  is, 
in  Parallels  of  Latitude  equally  diftant  from  the  E- 
quator,  but  one  North,  the  other  South  j  and  under 
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the  fame  Meridian,  though  1S0  Degrees,  or  juft 
half  of  that  Meridian  diftant  from  one  another. 

ANTIPTOSIS,  a  Figure  in  Grammar ,  where¬ 
in  one  Cafe  is  put  for  another. 

ANTISCII,  is  a  Term  in  Geography ,  fignify- 
ing  fuch  Inhabitants  of  the  Earth  as  live  in  two  Pla¬ 
ces  oppolite  to  one  another,  one  on  the  North ,  the 
other  on  the  South  Side  of  the  Equator  ;  fo  that 
their  Shadows  at  Noon  fall  different  Ways,  one 
diredtly  oppofite  to  the  other. 

ANTISCION  Signs,  [A/lrology,]  Signs,  which 
with  Reference  to  one  another,  are  equally  diftant 
from  the  two  Tropical  Signs  Cancer  and  Capricorn ; 
fo  that  when  a  Planet  is  in  fuch  a  Station,  it  is  faid 
to  caft  its  Antifcion,  i.  e.  to  give  a  Virtue  or  Influ¬ 
ence  to  another  Star  or  Planet  that  is  in  the  oppo¬ 
fite  Sign. 

ANTISCIONS,  [in  Afirology ,]  certain  De¬ 
grees  in  the  Z odiack  that  anfvver  one  another. 

ANTISCORBUTICKS,  are  Medicines  againft 
the  Scurvy. 

ANTISPASIS,  [of civil  and  fw®,  Gr.  to  draw,  ] 
the  Revuliion  of  any  Humour  into  another  Part. 

ANTISPASMODICKS,  [of  &'vy  and  anrAofoc, 
Gr.']  Medicines  againft  the  Cramp ,  fhrinking  ot  the 
Sinews ,  or  Convulfions. 

ANTISPASTICKS,  [  of  dvn  and  rile, 
Gr.-]  Medicines  which  divert  Humours  to  other 
parts. 

ANTISPAST ON,  [AmW©-,  Gr.)  a  Foot  in 
Greek  or  Latin  Verfe,  which  has  the  firft  Syllable 
{hort,  and  the  fecond  and  third  long. 

ANTISTROPHE,  [Arwrpo**,  Gr.  j  is  a  Fi¬ 
gure  in  Grammar,  whereby  two  Terms  of  Things 
which  are  mutually  independent  one  upon  another, 
are  reciprocally  converted  ;  as  if  one  Ihould  fay, 
the  Matter  of  the  Servant,  and  the  Servant  of  the 
Matter. 

ANTITASIS,  (of  AWirlffati,  Gr.)  an  oppa- 
fite  placing  of  the  Parts,  as  that  of  the  Liver  and 
Spleen*  &c. 

ANTITHENAR,  one  of  the  Mufcles  that  ex¬ 
tends  the  Thumb. 

ANTITHESIS,  (in  Rhetorick,)  is  a  fetting  two 
things  by  Way  of  Oppofition  one  againft  another, 
that  fo  the  Excellence  of  one,  and  the  Evil  and 
Folly  of  the  other  may  the  better  appear. 

ANTITRAGUS,  (of  dvv  and  vgctpt,  Gr.  ) 
a  little  Prominence  at  the  lower  End  of  the  Antihe¬ 
lix,  feated  oppofite  to  the  Tragus,  whence  it  has 
its  Name. 

ANTIVENEREAL,  good  againft  the  French 

Pox. 

ANTONOMASIA,  ( ’AvumpcLtrict,  Gr.  )  a 
Trope  in  Rhetorick,  is  when  the  proper  Name  of 
one  thing  is  applied  to  feveral  others ;  or,  on  the 
contrary,  the  Name  of  feveral  things  to  one. 

By  this  T rope  we  call  any  voluptuous  Perfon  a 
Sardanapalus,  and  any  cruel  Perfon  a  Nero  -,  for 
the  one  was  a  voluptuous  King,  and  the  other  a 
cruel  Emperor ;  or  when  we  fay,  the  Philojopher 
has  prov’d  it  in  his  Metaphyficks  ;  the  Orator  gives 
this  Precept  in  his  Rhetorick ;  we  mean  Anjiotle 
and  Cicero. 

ANUS,  is  the  Extremity  of  the  Intejlinum  Rec¬ 
tum  it  confifts  of  tree  Mufcles,  two  called  the 
Levator es,  which  diftend  and  open  the  Anus  in  or- 
I  der  to  difcharge  the  Excrements  ;  and  one  called 
the  Sphinfier,  which  fhuts  it  and  keeps  it  fo. 
There  is  alfo  a  Cavity  in  the  Brain  called  Anus, 
which  arifes  from  the  four  T runks  of  the  Spinal 
Marrow  ;  and  by  fome  the  Skin  which  goes  over 


the  Navel  in  aged  Perfons,  being  wrinkled,  is  called 
Anus. 

AORTA,  (of  to  lift  up,  or  <*»?,  the  Air, 
and  Tufa,  Gr.  to  keap ,)  or  great  Artery,  fo  called, 
becaufe  it  is  the  greateft  Artery  in  the  whole  Body, 
from  which  all  others  (except  the  Pulmonary)  'are 
derived  :  It  rifes  immediately  out  of  the  left  Ven¬ 
tricle  of  the  Heart,  and  at  its  Rife  hath  three 
Valves,  which  have  the  fame  Ufe  and  Figure  as 
the  Semilunares  in  the  Arteria  pulmonaria.  As 
foon  as  the  Aorta  comes  out  of  the  Heart,  it  afcends 
a  little  upwards,  and  then  turns  downwards  to  form 
the  defcending  Trunk,  becaufe  the  Blood  might 
offend  the  Brain,  if  it  ran  with  that  Impetuolity 
With  which  it  is  thrown  out  of  the  Heart  •,  and 
from  the  upper  Side  of  this  Turning,  the  Cervical 
and  Auxiliary  Vellels  do  arife:  By  this  Artifice,  as 
the  Blood  collides  againft  the  Sides  of  the  Aorta,  its 
Force  is  broken,  Part  of  it  is  taken  in  by  the 
Mouth  of  the  afcending  Branches,  but  its  greateft 
Part  is  diredted  downwards.  At  the  Rife  of  the 
Coronaries  owl  of  the  Aorta,  there  is  a  Valve  pla¬ 
ced  that  permits  the  Blood  to  flow  out  of  the  great 
Artery  into  them,  but  hinders  its  Reflux.  When 
it  has  pierced  the  Pericardium ,  and  bended  a  little 
arch- ways  backwards,  it  is  divided  into  two  Trunks, 
whereof  the  one  is  called  Tr uncus  afeendens,  the 
other  defeendens. 

1  he  Aorta  hath  four  Tunic ks,  a  Nervous,  a 
Glandulous ,  a  Mufcular,  and  a  Membranous  one, 
which  is  the  Internal.  See  Arteries. 

APAGOGICAL  Demonfir ations ,  are  fuch  as 
do  not  prove  the  thing  diredtly,  but  fhew  the  Im- 
poflibility  and  Abfurdity  which  arifes  from  denying 
it  ;  and  therefore  ’tis  ufually  called  Reduftio  ad  im - 
pojjibile,  vel  ad  abfurdum. 

APATHY,  (of  *  and  Gr.)  is  an  utter  . 

Want  of  Paflion  ;  alfo  an  Infenfibility  of  Pain. 

APECHEivlA,  (of  cu7rv  and  ir/ju,  Gr.  an  Ec- 
cho,)  a  Contra-fifiure,  when  a  Blow  is  given  on  one 
Side,  and  the  Fradture  made  on  the  other. 

APEPSY,  (’Attc-v^a,  Gr.)  bad  Digeftion,  or 
Rawnefs  of  the  Stomach,  when  there  is  no  good 
Concodtion  of  the  Aliments. 

APERIENS  Palpebram  Redlus,  is  a  Mufcle  fo 
called,  from  its  ftrait  Progrefs  and  Ufe.  It  arifes 
fharp  and  flefhy  from  the  profoundeft  Part  of  the 
Orbit,  near  the  Place  where  the  Optick  Nerve  is 
tranfmitted,  palling  diredtly  over  the  Mufculus  at- 
tollens  ;  it  becomes  tendinohs  as  it  marches  over  the 
Bulb  of  the  Eye,  whence  growing  Hill  broader  and 
thinner,  till  it  is  inferted  to  the  whole  fuperior  Part 
of  the  upper  Eye-lid. 

APERITIVE  Medicines,  or  fuch  as  open  the 
obftrudted  Paflages  in  the  fmall  Veflels,  Glands,  ox 
Pores,  and  by  that  Means  promote  a  due  Circula¬ 
tion  of  the  contained  Juices. 

APERTIO  P  or  tar  um,  {Afirology,)  i.e.  an  open¬ 
ing  of  the  Gates ;  fome  great  and  manifeft  Change 
of  the  Air,  upon  certain  Meetings  of  the  Planets  and 
Configurations.  L. 

APERTURA  Feudi,  a  Term  in  the  Civil  Law, 
fignifying  the  Lofs  of  a  Feudal  Tenure,  by  Default 
of  Ifliie  to  him  to  whom  the  Feud  was  firft  granted 
or  given. 

APERTURE,  in  fome  Writers  of  Geometry , 
is  the  Inclination  of  one  Right-line  to  another, 
which  meet  in  a  Point  and  form  an  Angle.  And 
it  is  fo  called,  becaufe  the  Angle  is  the  Opening  of 
the  Legs  of  the  Angle,  like  thofe  of  a  joint  Rule. 

APERTURE,  (in  Opticks,)  is  the  Hole  next 
the  Objedt-glafs  of  a  Telefcope  or  Microfcope, 
i  R  through 
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through  Which  the  Light  and  Image  of  the  Object 
comes  into  the  T>ube,  and  thence  is  carried  to  the 
Eye.  Mr.  Auzout  faith.  He  found  that  the  Aper¬ 
tures  of  T elefcopes  ought  to  be  nearly  in  a  fubdu- 
plicate  Proportion  of  their  Lengths. 

The  viiible  Area  of  an  Objedt  is  not  increafed 
or  diminilhed  by  the  greater  or  lefl'er  Aperture  of 
the  Objeft-glafs j  all  that  is  effected  thereby,  is  the 
Admittance  of  more  or  lefs  Rays,  and  confequent- 
ly  the  more  bright  or  obfcure  Appearance  of  the 
Objeft.  When  you  look  at  Venus  through  a  Te- 
lefcope,  you  muft  ufe  a  much  lefs  Aperture  than 
for  the  Moon ,  Jupiter ,  or  Saturn ,  becaufe  her 
Light  is  fo  vivid  and  glaring. 

APETALOUS,  (of  a  priv.  and  nsiTAhov,  Gr.  a 
Leaf  i)  Flowers  or  Plants ,  are  by  the  Botanifts  ac¬ 
counted  fuch  as  want  the  fine  coloured  Leaves  of 
Flowers  which  they  call  Petala  thefe  Flowers 
are  otherwife  called Jlamineous ,  and  are  juftly  reck¬ 
oned  imperfeft. 

APEX, is  the  T op.  Point,  uppermoft,  or  fharpeft 
Part  of  any  thing. 

APEX,  (in  Geometry ,)  the  Top  of  a  Cone,  or 
any  fuch  like  Figure  ending  in  a  fharp  Point. 

APHiERESIS,  (’ApctipsOTj *,  of  dtpoupia,  Gr.  to 
take  away,)  in  Grammar,  is  that  Figure  which 
takes  away  a  Letter  or  a  Syllable  from  the  Begin¬ 
ning  of  a  Word,  as  ruit  for  eruit. 

In  Surgery ,  is  that  Part  which  teaches  to  take 
away  Superfluities. 

APHETA,  ( AJirology ,)  the  Name  of  a  Planet, 
which  is  taken  to  be  the  Giver  or  Difpofer  of  Life  in 
a  Nativity. 

APHEL1UM,  or  Aphelion ,  (of  anri  and 
Gr.  the  Sun,)  or  Auge  in  the  Coper  mean  Hypot hefts, 
is  that  Point  of  the  Earth’s  or  any  other  Planet’s 
Orbit,  in  which  it  is  the  fartheft  diftant  from  the 
Sun  that  it  can  ever  be  ;  and  when  it  is  at  the  near- 
eft  Diftance,  it  is  faid  to  be  in  its  Perihelion. 

Sir  Jfaac  Newton  proves  the  Aphelia  of  the  Pla¬ 
nets,  as  well  as  the  Nodes,  to  be  at  reft,  Prop.  14. 
Book  3. 

In  Pholof.  Tranf  N.  128,  is  a  ftrift  Geometri¬ 
cal  Method  for  finding  the  Aphelia  of  the  Planets, 
by  Mr.  Halley. 

APHORISM,  is  a  general  Rule,  or  eminent 
but  Ihort  Obfervation,  experienced  for  a  Truth  in 
any  Art,  or  relating  to  Practice. 

APHTHAE,  (chp&Ai,  Gr.)  are  Wheals,  Ulcers, 
cr  Pimples  about  the  internal  Parts  of  the  Mouth  j 
asalfo  about  the  Ventricle  and  Guts  ;  which  when 
they  come  to  be  ripe,  fall  oft' by  piece-meal,  and 
are  often  accompanied  with  a  Fever  in  thofe  of  ri¬ 
per  Years.  Infants  are  often  fubjeft  to  the  Aphtha, 
they  begin  in  the  Gums,  and  by  Degrees  fpread 
over  the  whole  Palate  and  Mouth  ;  if  they  feize  the 
Epiglottis,  and  the  upper  Parts  of  the  Throat,  the 
Child  feldorn  recovers.  Thefe  are  called  Aphtha 
of  Celfus. 

APHYXIA,  {a <p*£ia  of  A<pv%6),  Gr.  to  draw 
eut , )  a  Cefiation  oi  the  Pulfe  through  the  whole 
Body,  being  the  higheft  Degree  of  Swooning  next 
to  Death. 

APICES,  of  a  Flower ,  are  thofe  little  Knobs 
that  grow  on  the  Tops  of  the  Stamina,  in  the 
Middle  of  the  Flower  3  they  are  commonly  of  a 
dark  purplilh  Colour.  By  the  Microfcope  they 
have  been  difeovered  to  be,  as  it  were,  a  fort  of 
Capfula  feminales ,  or  Seed  Veffels  3  containing  in 
them  fmall  globular,  and  often  oval  Particles,  of 
various  Colours,  and  exquifitely  formed,  as  I  have 
often’ with  Admiration  obferved  my  felf ;  In  the 


Plant  called  Germanium  Rohertianum ,  or  Herb  Ro¬ 
bert,  thefe  Apices  are  of  a  deep  purple  Colour, 
and  the  pulvifcular  Matter  within  of  a  glorious  yel¬ 
low  3  they  are  exquifitely  fpherical,  and  afford  a 
very  pleafant  Profped  in  a  Glafs. 

What  the  Ufe  of  thefe  fo  finely  elaborated  Par¬ 
ticles  is,  is  not  yet,  that  I  know  of,  difeovered : 
Some  have  guefled  it  to  be  a  kind  of  Male  Sperm * 
which  falling  down  into  the  Flower,  they  will 
have  to  help  foecundate  and  ripen  the  Seed  3  but 
this  I  take  to  be  a  meer  Fancy. 

APLANES,  ’Aorhctvhf,  Gr.  i.  e.  fettled,  free 
from  rambling ,)  the  Fixed  Stars,  fo  called  in  Op- 
pofition  to  the  Planets. 

APNOEA,  (a'WVo'ia,  of  a  priv.  and  rrvice, 
Gr.  to  breathe ,)  a  Depravation  and  Diminution,  or 
an  entire  Suppreflion  of  Breathing,  at  leaft  to 
Senfe,  as  it  happens  in  Swoonings,  Fits  of  the  Mo¬ 
ther,  and  ftrong  Apoplexies. 

APOCATHARSIS,  (AorcuA^d^ois,  Gr.)  a  Pur* 
ging  both  upwards  and  downwards 
APOCHYLISMA,  ( of  cunv  and  yvKierybos,  Gr.) 
is  any  Juice  boiled  and  thickened  with  Honey  or 
ougar  into  a  Kind  of  hard  Confiftence.  This  is 
called  alfo  Rob.  Rubab ,  and  Succago. 

APOCOPE,  (a  Figure  in  Grammar ,  wherein 
the  laft  Letter  of  a  Word  or  Syllable  is  cut  off*. 

APOCRISIA,  (of  knmteivoiAcu,  Gr.)  a  Voiding 
or  Eje&ion  of  Superfluities  out  of  the  Body. 

■ AP1 OCROUSTICKS,  are,  according  to  fome 
Phyficians,  fuch  Medicines  as  hinder  the  Influx 
of  the  Humours  to  any  particular  part  of  the  Bo¬ 
dy,  and  reject  thole  which  are  beginning  to  flow 
thither. 

APODACRITICA,  (o{*mo<i'&y.pdw,Gr.  to  drop 
like  Tears,)  Medicines  which  provoke  Tears. 

APODICTICAL  Argument  or  Syllogifm ,  fig* 
nifies  a  plainTroof  or  Demonftration  of  a  thing.  & 
APODICTICK,  the  fame  with  Apodiftical. 
APODIOXIS,  {cv7roJlibi;if,  Gr.)  a  Figure  in 
Rhetonck,  wherein  any  Argument  or  Objection  is 
with  Indignation  rejefted  as  abfurd. 

^PCGEE,  or  Apogaum,  [amiyoAov,  Gr.  of  arm, 
and  ycLia,  or  yn,  the  Earth,)  in  Ajtronomy,  is  the 
farthdt  Diftance  that  any  Planet  can  be  at  from  the 
Earth  in  its  whole  Revolution  3  as  Perigaum  is  its 
neareft  Diftance. 

How  to  find  both  Apogaum  and  Perigaum ,  fee 
the  Geometrical  Method  of  Cajftni,  with  iome 
Confiderations  upon  it  by  Mr.  Mercator,  in  Pbilof. 
Tranf.  A*.  57. 

APOGEE  of  the  Equant,  is  the  fartheft  Di- 
Itance  of  it  from  the  Earth,  or  the  Point  where 
the  Circumference  of  the  Equant  is  interfered  by 
the  Ltnea  Apftdum  in  the  remoteft  part  of  the  Dia¬ 
meter  ;  as  the  P erigee  of  the  Equant  is  the  op* 
polite  Point  of  the  neareft  part  of  the  Diameter. 

The  Mean  APOGEE  of  the  Epicycle,  is  a  Point 
where  the  Epicycle  is  cut  above  by  a  Right- line 
drawn  from  its  Centre  to  the  Centre  of  the  Equant * 
or  the  Point  of  the  Epicycle  moft  remote  from 
•the  Earth. 

APOLEPSY,  (bWoAsJLt,  Gr.)  a  Stoppage  in 
the  Courfe  of  the  Blood  or  animal  Spirits. 

APOLOGET.  ICAL,  ( 'A^oKoycTiKot,  Gr. )  is 
what  is  faid  or  written  by  Way  ol  Excufe  or  Apo¬ 
logy  for  any  Aftion.  P 

APOLUSIS,  (’A<sroAucJ7f,  Gr. )  the  Exclufion  t. 
of  any  thing,  as  of  the  Birth,  the  Faces,  or  the 
like 5  a  Kind  of  Relaxation,  by  Means  of  which 
the  Whole  is  debilitated. 

APQMECOME7  RIE,  (of  cmi  and  y.itgiafxr. 

te 


A  P  O 


A  P  O 


to  meafure ,_)  is  an  Art  teaching  the  Pradticer  how 
to  meafure  things  at  a  Diftance,  viz.  how  far  they 
^re  off  from  him. 

APONEUROSIS,  (Avroviutyiniy  Gr.)  is,  with 
Jnatomi/iSy  the  Spreading  or  Extenfion  of  a  Nerve 
or  Tendon  out  in  Breadth  in  the  Manner  of  a  Mem¬ 
brane  ;  alfo  the  cutting  off  a  Nerve  or  Tendonx  is  fo 
called. 

APOPHLEGMATICAL  MedicineSy  arefuch 
as  are  endowed  with  the  Faculty  of  drawing  cold 
pituitous  Humours  from  the  Head,  and  difcharging 
them  by  the  Nofe  or  Mouth. 

APOPHTHORA,  Gr.)  an  Abor¬ 

tion,  the  bringing  forth  a  Child  putrifjed  in  the 
Womb. 

APOPHYGE,  (’AvoQuryi,  Gr.)  in  Architecture , 
fignifies  that  part  of  a  Column  where  it  feems  to 
fly  out  of  its  Bafe,  like  the  Procefs  of  a  Bone  in  a 
Man’s  Leg,  and  begins  to  fboot  upward.  But  this 
Apophyge  is  really  no  more  than  the  Rings  or  Ferrils 
heretofore  fattened  at  the  Extremities  of  wooden 
Pillars,  to  keep  them  from  fplitting,  and  afterwards 
imitated  in  Stone  Work. 

APOPH Y SES  mammillareSy  ( Anatomy ,)  are  the 
Beginning  of  the  olfadtory  Nerves  as  far  as  the  Os 
cribrofumy  where  they  divide  into  fmall  Fibres, 
which  pafs  through  thofe  Bones,  and  fpread  through¬ 
out  the  upper  part  of  the  Nofe. 

APOPHYSIS  mammillariSy?  (Anatomy ,  one  of 

APOPHYSIS  majioideusy  $  the  external  E- 
minences  of  the  Os  petrojum. 

APOPHYSIS,  is  a  Protuberance  made  by  the 
Fibres  of  a  Bone,  produced  above  its  Superficies, 
and  is  ordinarily  upon  the  Extremity  of  the 
Bones. 

APOPLEXY.  It  is  a  fudden  Deprivation  of 
all  internal  and  external  Senfationy  and  of  all  Mo- 
tiony  unlefs  one  of  the  Heart  and  Breajl  :  For  the 
.underftanding  of  which,  it  is  neceflary  to  premife, 
that  if  by  any  Means  a  Nerve  is  tied  or  comprefled, 
the  Part  to  which  that  Nerve  is  diredled  lofes  its 
Senfe  and  Motion  j  that  if  any  Nerve  is  cut,  there 
diftills  out  a  Liquor  ;  that  Motion  is  performed  by 
reafon  the  nervous  fluid  is  impelled  by  the  Force  of 
the  arterial  Blood  through  the  Nerves  into  the  muf- 
cular  Fibres ;  and  that  Senfation  is  from  hence,  that 
Objedls  comprefs  or  ftrike  upon  the  Extremities  of 
the  Nerves  by  their  Motions,  and  drive  back*  the 
nervous  Fluid  towards  the  Brain.  An  Apoplexy , 
therefore,  is  produced  by  any  Caufe  which  hinders 
fiich  Undulation  of  all  the  Nerves,  unlefs  thofe 
which  are;deftined  to  move  the  Heart  and  Breaft. 
But  the  Means  by  which  the  Motion  of  the  Heart 
and  Thorax  remain,  or  ^of  the  Pulfe  and  Refpira- 
tion,  when  the  other  Parts  are  deprived  of  their 
Motion,  is  becaufe  in  every  Motion  which  is  per-* 
formed  by  Mufcles  having  Antagonifts,  a  Quantity 
of  nervous  Fluid  muftbe  derived  into  the  contradling 
.Mufcle,  not  only  equal  to  that  which  is  derived  at 
the  fame  time  into  the  oppofite  Mufcle,  but  alfo 
greater  ;  for  otherwife  the  Part  to-be  moved  would 
remain  in  an  Equilibrium,  without  Motion:  And 
therefore  more  of  the  nervous  Fluid  mull  pafs  into 
;a  Mufcle  that  has  an  Antagonift,  than  that  which 
has  none.  But  the  Heart  is  a  Mu fqle  that  has  no 
■Antagonift,  and  confequently  requires  a  lefs  Quan¬ 
tity  of  nervous  Fluid  to  continue  its  Motion,  than 
,  Mother  Mufcles  deftined  for  the  Motion  of  the 
Limbs  ;  therefore  if  the  Caufe  hindering,  the  Undu¬ 
lations  of  all  the  Nerves,  is  fuch  that  no  Juice  could 
flow  through  the  Nerves,  the  Heart  it  felf  would 
ceafe  from  Motion,  and  Death  enfue.  But  if  the 


Caufe  be  not  fo  powerful  as  to  take  away  all  the 
Motion  of  the  Fluid  through  the  Nerves,  but;  fo  far 
only  refill  their  Dilatation,  that  but  a  very  little  Flu¬ 
id  can  pafs  through  them,  not  fufficient  to  inflate 
thofe  Mufcles  which  have  Antagonifts,  then  tfiole 
Mufcles  only  will  be  contradled,  which  require  the 
leaft  Quantity  of  Spirits,  and  fuch  is  the  Heart. 
The  Impediment  to  fuch  due  Undulation  is  gene¬ 
rally  a  Repletion,  and  indicates  Evacuation,  joined 
with  Stimuli. 

APORE,  (’ArtQ&v,  of  Apriv.  and  -srep©*,  Gr,. 
a  Tajfagey)  in  MatbematickSy  is  a  Problem  which 
tho’  it  be  not  impoflible,  yet  it  is  very  difficult  to  be 
refolved,  and  hath  not  yet  actually  been  fo  Thus 
the  Quadrature  of  the  Circle  may  be  called  an  A- 
porey  becaufe  there  is  yet  noWay  or  Path  difeq- 
vered  to  lead  us  into  it. 

APORIA,  (fAuroet#,  Gr.)  a  Rhetorjcal  Figure, 
where  the  Orator  is  at  a  Stand  what  to  do,  as,  Shall 

I Jpeak  outy  or  fall  d  be  filent  ? 

APORIME  :  S sePorime. 

APORRHEPE,  '/  (of  dnro iffcuy  Gr.  to flow  Ptyty) 

APORRHOiE,  j  are  Vapours  and  fulphu- 
reous  Effluvia  which  exhale  through  the  Pores  of  the 
Body. 

APORRHEAS,  a  Word  ufed  by  Mr.  Boyle  for 
Effluvia  ;  of  the  fame  Senfe  with  the  former. 

APOSIOPESIS,  (A'tioTiu'Mtni,  Gr.)  a  Figure 
in  Rhetoricky  is,  when  on  a  fudden  a  Perfon. 
changes  his  Paffion,  cutting  off  his  Difcourfe,  fo 
that  the  Hearer  cannct  eafily  imagine  what  it  is  he 
intends ;  as  it  is  very  common  upon  Occafion  of 
threatning,  to  fay,  If  I - kc.  But ,  &c. — 

APOSPASMA,  (’A'&oimtivjJLd!.)  Gr.)  the  draw¬ 
ing  of  one  part  from  another  which  naturally  ftuck 
to  it  j  as  when  the  Skin  is  feparated  from  a  Mem¬ 
brane,  a  Membrane  from  a  Mufcle,  Gfc. 

APOSTARE  LegeSy  and  Apojlatare  LegeSy 
fignifies  wilfully  to  break  or  tranfgreis  tl}e  Laws. 

APOST  AT  A  CapiendOy  is  a  Writ  directed  to 
the  Sheriff,  for  to  take  the  Body  of  one,  who  ha¬ 
ving  entred  into,  and  profefied  feme  Older  of  Re¬ 
ligion,  leaves  it  and  departs  from  his  Houfe,  and 
wanders  about  the  Country. 

APOS  TROPHE,  (’Atf9S'£?^,  of  Airorf^UyGr. 
■to  turn  away  from ,)  is  an  Accent  in  Grammar , 
Brewing  there  is  a  Vowel  to  be  rejected,  and  is  ex- 
prefled  thus  ( ’  )  and  placed  over  the  Head  of  the 
Letter.  Vojjius  writes  it  Apofrophus. 

APOSTROPHE,  is  alfo  a  Figure  in  Rhetoric f 
when  the  Speaker  in  an  extraordinary  Commo¬ 
tion,  turns  himfelf  on  all  fie'es,  and  addrefies  him- 
felf  to  all  Beings,  whether  fenlible  or  infenfible  ; 
whom  he,  for  the  prefent,  fuppofes  to  be  equally 
capable  of  hearing  his  Complaint,  and  of  returning 
an  Anfwer  to  his  Demands. 

APOSYRMA,  Arrow fixciy  Gr.)  a  Braving  of 
the  Skin,  or  of  a  Bone. 

APOTELESM,  (Awor zhdeffet,  Gr.)  a  Decla¬ 
ration  of  the  Signification  of  the  Stars  in  a  Nativi¬ 
ty  ;  a  Calculation  of  a  Nativity. 

APO  LOME,  (  ’ AmoTOfju^,  of  «t,Vc7 ifiUy  Gr . 
to  cut  cjfy)  in  Mathematic ksy  is  an  irrational  Re¬ 
mainder,  or  refidual  Root ;  when  from  a  Rational 
Line,  as  fuppofe  a,  you  cut  oft' a  part,  as  by  which 
is  only  cojnmenfurable  in  Power  to  the  wdrole 
Line.  Then  it  is  exprefs’d  thus,  a — V'b,  and  .is 
called  Apotonie,  becaufe  it  fignifies  a  Remainder  left 
by  cutting  off  b. 

.  APOZEME,  (’A yfffjeyffCy  Gr.)  is  a  Decodlion 
of  Roots,  Woods,  Barks,  Herbs,  Flowers,  Fruits, 
Seeds,  tic.  which  is  boiled  down  tommonly  to 
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twelve,  fifteen,  or  twenty  Ounces.  It  is  either 
purging,  looiening,  altering,  or  drying:  cephalick , 
Jlomachick ,  diuretick, fplenetick,  or  hepatic k,  accor¬ 
ding  as  the  Indications  of  the  Difeafe  direct. 

APPARATUS,  is  ufed  to  fignify  the  Utenfils 
pertaining  to  a  Machine  ;  as  the  apparatus  of  an 
Air-pump,  Microjcope ,  &c. 

APPARATUS,  (with  Surgeons )  the  Bandages, 
Medicaments  for  drefling  of  a  Wound,  &c. 

APPARATUS  Major  and  Minor ,  (with  Litho¬ 
tomies)  the  greater  and  lefler  Preparation  j  two 
different  Methods  of  cutting  for  the  Stone. 

High  Apparatus ,  is  performed  by  making  an  In- 
cifion  above  the  Groin,  along  the  Line  a  alba ,  into 
the  Fund  of  the  Bladder,  and  extracting  the  Stone 
through  that. 

The  Small  or  Low  Apparatus,  is  performed  by 
thrufting  the  two  Fore-fingers  up  the  Fundament, 
till  they  touch  or  come  againft  the  Stone,  and  with 
them  drive  it  to  the  Neck  of  the  Bladder,  and  ex¬ 
tract  it  from  thence  through  an  Incifion  in  the  Pe¬ 
ri  nautn. 

APPARENT  Conjunction  :  See  Conjunction 
Apparent. 

APPARENT  Horizon  :  See  Horizon. 

APPARENT  Place  of  a  Star,  is  a  Point  de¬ 
termined  by  a  Line  drawn  from  the  Eye  through 
the  Centre  of  the  Star  ;  whereas  the  true  or  real 
Place  is  determined  by  a  Line  drawn  from  the  Cen¬ 
tre  of  the  Earth  to  the  Star  or  Planet. 

APPARENT  Place  of  any  Object ,  (in  Opticks,) 
is  that  (different  from  the  real  one)  in  which  it 
appears  when  feen  through  one  or  more  Glafies : 
For,  when  by  Refradion  through  Glafies,  that 
Parcel  of  Rays  which  fall  on  the  Pupil  of  the  Eye 
from  each  Point  of  any  near  Objed,  is  made  to 
flow  as  clofe  together  as  that  which  comes  from 
a  diftant  one  ;  or  when  by  the  fame  Way,  the 
Rays  coming  from  diftant  Objeds  are  made  to 
diverge  as  much  as  if  they  flowed  from  nigh  ones, 
then  the  Eye  muft  necellarily  fee  the  Place  of  the 
Objed  changed  ;  which  Change  is  its  Apparent 
Place. 

If  an  ObjeCt  be  placed  nearer  to  a  Convex 
Glafs  than  is  the  Diftance  of  its  Focus,  its  apparent 
Place  may  be  determined ;  as  Mr.  Molyneux,  in 
Dioptr.  p.  1 1 6.  {hews. 

But  if  the  ObjeCt  be  in  the  Focus  of  the  Glafs, 
the  Locus  apparens  of  the  ObjeCt  cannot  be  deter¬ 
mined  ;  only,  as  Dr.  Barrow  faith,  it  will  appear 
vaftly  remote. 

Nor  can  the  Locus  apparens  be  determined,  if 
the  ObjeCt  be  beyond  the  Focus  of  a  Convex  Glafs. 
But  if  an  ObjeCt  be  more  diftant  from  a  Convex 
Glafs,  than  its  Focus  and  the  Eye  lie  beyond  the 
diJlinCt  Bafe,  the  apparent  Place  of  the  ObjeCt  will 
be  in  the  diftinCt  Bafe. 

Heir  APPARENT,  one  whofe  Title  is  clear 
beyond  Difpute  or  Contradiction. 

APPARENT  Conjunction ,  (in  Aftronomyj)  is 
■when  the  Right-line,  fuppofed  to  be  drawn  through 
the  Centres  of  two  Planets,  does  not  pafs  through 
the  Centre  of  the  Earth,  but  through  the  Spectator’s 
Eye.  1 

APPARENT  Horizon,  (A/lronomy,)  that  great 
Circle  which  limits  our  Sight ;  or  that  Place  where 
the  Heavens  and  Earth  feem  to  us  to  meet. 

APPARENT  Colours  (according  to  the  old 
Natural  Philofophy ,)  thofe  Colours  that  are  often 
feen  in  the  Clouds  before  the  Rifing,  or  after  the 
Setting  of  the  Sun  ;  or  thofe  in  the  Rainbow,  £sV. 


APPARENT  Diameter  of  the  Sun,  Moon,  or 
any  Planet ,  is  the  Quantity  of  the  Angle  that  their 
Diameters  appear  under  to'an  Obferver  on  the  Sui*. 
face  of  the  Earth. 

The  apparent  Diameter  of  the  Sun  is  now  ob¬ 
served  to  be  leaft  when  he  is  in  Cancer,  and  greateft 
when  in  Capricorn.  And  in  the  Moon  there  is  a 
two-fold  Increafe  and  Decreafe  of  her  apparent 
Diameter  ;  the  one  when  (he  is  in  the  Conjunction 
and  Oppofition  with  the  Sun.  and  the  other  in  her 
Quadratures.  The  greateft  apparent  Diameter  of 
the  Sun,  according  to  Mr.  Cajfini,  is  32'.  io;'. 
and  the  leaft  31'.  3  8’':  and  according  to  Mr.  de  la 
Hire,  the  greateft  is  32'.  43”.  and  the  leaft  31'. 

The  greateft  apparent  Diameter  of  the  Moon 
according  to  Kepler,  is  32'.  44'/.  and  the  leaft 
3o'._oo''.  j  and  according  to  Mr.  de  la  Hire,  the 
one  is  337.  30^.  and  the  other  29 7.  3o7/. 

The  greateft  and  leaft  appar ent  Diameters  of  the 
five  Planets,  according  to  Hevelius ,  are  as  in  the 
following  Table. 


Saturn 

Jupiter 

Mars 

Venus 

Mercury 


Greateft. 

i  11  m 
O  19  40 

o  24  12 
O  20  50 
i  5  58 
O  I  I  48 


Leaft . 


*  M  IU 
OI411 

o  14  36 
o  2  46 

0  9  34 

°  4  4 


And  the  apparent  Diameter  of  Saturn's  Ring 
according  to  Mr.  Hugens,  is  i '  1 8  ",  when  leaft?  ’ 
it  the  Diftances  of  any  two  very  remote  Ob- 
jeds  (as  for  Example,  the  Planets)  be  equal,  their 
true  Diameters  are  proportional  to  the  apparent 
ones ;  and  if  the  apparent  Diameters  are  equal 
the  true  Diameters  will  be  as  the  Diftances  from 
the  Eye  of  the  Obferver.  Therefore,  when  neither 
the  Diftances,  nor  the  apparent  Diameters  are 
equal,  the  true  Diameters  will  be  in  a  Ratio 
compounded  of  the  dired  Ratio  of  the  Diftances 
and  of  the  dired  Ratio  of  the  apparent  Diameters  * 
APPARENT  Magnitude  of  an  Object,  is  the 
Quantity  of  the  optick  Angle;  as  the  apparent 
Magnitude  of  the  Objed  AC,  feen  from  D,  is  the 


A 


Quantity  of  the  Optical  Angle  ADC,  and  when 
feen  from  B,  the  Quantity  of  the  Optick  Angle 
ABC. 

The  apparent  Magnitudes  of  the  fame  Objed  A 
C,  feen  at  the  Places  D  and  B,  that  is,  the  An¬ 
gles  A  D  C  and  ABC  are  in  a  Ratio  lets  than 
the  reciprocal  Ratio  of  the  Diftances  D  G  and 
B  G  ■,  but  when  the  Objed  is  very  remote,  viz. 
when  the  Optick  Angles  ADC  and  A  B  C  are 
not  above  one  or  two  Degrees,  they  are  nearly  in 
that  R.atio  reciprocally.  V. 

APPARLEMENT,  (in  Common  Law,)  Likeli¬ 
hood,  Likenefs  or  Refembiance  ;  as  Apparlement  of 
IVar.  f 


AP- 
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APPEAL,  [Appel,  F.  of  Appellatio ,  L.\  the  re¬ 
moving  a  Caufe  from  an  inferior  Judge  or  Court 
to  a  fuperior,  in  order  to  redtify  fomething  amifs  in 
a  Sentence  paffed  by  an  inferior  Judge.  It  is  alfo 
an  Accufation  or  Declaration  of  the  Crime  of  any 
Perfon,  particularly,  the  accufing  of  a  Murderer  by 
a  Perfon  who  is  interefted  in  the  Perfon  murdered. 

APPEAL  by  Bill ,  [in  Law ,  J  is  where  aMan  of 
himfelf  gives  up  his  Accufation  in  Writing,  offering 
to  undergo  the  Burthen  of  appealing  the  Perfon 
therein  named. 

APPEAL  by  Writ ,  [in  Law,]  is  when  a  Writ  is 
purchafed  out  of  Chancery  by  one  to  another,  to 
the  Intent  he  appeal  a  third  Perfon  of  fome  Felony 
committed  by  him,  finding  Pledges  that  he  fhall 
do  it. 

APPEAL  of  Mayhem ,  [in  Law,]  is  an  accufing 
of  one  that  hath  maimed  another:  But  that  being 
no  Felony,  the  Appeal  is  but  a  Kind  of  Adtion  of 
T refpafs,  becaufe  there  is  nothing  recovered  but 
Damages. 

APPEAL  wrong  Imprifonment,  a  Term  in 
Law,  is  by  fome  ufed  for  an  Adtion  of  wrong 
Imprifonment. 

APPEARANCE,  [in  Law,]  is  the  Defendant’s 
engaging  to  anfwer  a  Caufe  or  Adtion  entred  againft 
him  in  fome  Court  of  Judicature. 

APPELLANT,  is  he  that  brings  an  Appeal. 

APPELLATIVE,  (a  Term  in  Grammar ,)  fig- 
nifying  a  Name  in  Oppofitionto  proper,  and  which 
belongs  to  a  whole  Species  or  Kind,  as  Man ,  Chy- 
mift,  &c. 

APPELLEE,  one  who  is  appealed  againft  or 
accufed. 

APPELLOR,  or  Appellant,  the  fame  with  Ap¬ 
prover  j  one  who  having  confefl’ed  a  Crime,  ap¬ 
peals,  i.  e .  accufes  others  who  were  his  Accom¬ 
plices. 

APPENDANT  and  Appurtenant,  [  in  Law,  ] 
•are  Things  that  by  Time  of  Prefcription  have  be¬ 
longed,  appertained,  and  are  joined  to  another  prin¬ 
cipal  thing,  by  which  they  pafs  and  go  as  acceflary 
to  the  fame  fpecial  thing,  as  Lands,  Commons,  dff c. 
to  a  Manor  ;  Courts,  Ways,  dsY.  to  a  Houfe,  Of¬ 
fice,  or  fuch  others. 

APPENDICULA  Vermiformis ,  fo  fome  Ana¬ 
tomies-  call  the  Intejlinum  Coscum,  or  Blind  Gut, 
from  its  Figure  and  Manner  of  Situation,  which 
in  fome  Animals  hangs  pendulous  like  a  Worm, 
and  is  not  filled  with  Excrement,  as  it  is  in  others. 

APPENDIX,  the  fame  with  Epiphyfis. 

APPENSA,  the  fame  with  Periapt  a,  fuch  things 
as  are  hung  about  the  Necks  of  difeafed  Perfons,  to 
free  them  from  fome  Diftempers  which  they  labour 
under ;  fuch  as  dried  Toad  to  flop  Bleeding,  Peony 
Roots  for  Convulfions,  &c. 

APPENSURA,  [OldRec.]  the  Payment  of 
Money  at  the  Seal,  or  by  Weight. 

APPERTINANCES,  ?  fignify  (in  the  Com - 

APPURTENANCES,  S  mon  Law)  Things 
both  Corporeal,  belonging  to  another  thing  as  the 
more  principal  ;  as  Hamlets  to  a  chief  Manor, 
Common  of  Pafture,  Turbary,  Pifcary,  and  fuch 
like  ;  and  Incorporeal,  as  Liberties  and  Services  of 
T  enants. 

APPETITE,  [  Appetitus,  L.  ]  the  Defire  of 
Nourifhment,  or  a  Stomach  to  Victuals. 

•  APPETITE,  [by  Philofophers ,]  is  defined  to  be 

a  Defire  of  enjoying  fomething  wanted  ;  or  a  Com¬ 
placency  in  the  Enjoyment  of  a  thing  prefent  i  and 
is  diftinguifhed  into  Voluntary  and  Natural . 


Voluntary  Appetite,  is  the  Will  it  felfadting  un¬ 
der  a  competent  Knowledge  or  Information  of  the 
Matter  in  Hand,  as  the  Defire  of  Happinefs. 

Natural  Appetite,  is  a  Sort  of  Inftindt,  whereby 
we  are  mechanically  pufh’d  on  to  confult  our  own 
Prefervation. 

APPLICATE,  [  in  Geometry ,]  is  a  Right-line, 
otherwife  called  the  Ordinate  or  Semi- ordinate  in  a 
Conick  Section  :  See  the  Word  Ordinate,  or  any 
Treatife  of  Conick  Seditions. 

APPLICATE  Ordinate,  ( a  Term  in  Geome- 
try  :  )  See  Ordinate.  It  fignifies  a  Right-line  ap¬ 
plied  at  Right-angles  to  the  Axis  of  any  Conick  Sec¬ 
tion,  and  terminated  by  the  Curve. 

APPLICA1  ION,  [in  Ajlrology, ]  the  approach¬ 
ing  of  two  Planets  one  to  the  other. 

APPLICATION,  is  fometime3  the  Geometri¬ 
cal  Term  for  Divifion  ;  the  Reafon  of  which  fee 
in  Geometrical  Divifion.  But  Application  alfo  fig¬ 
nifies  the  fitting  or  applying  one  Quantity  to  ano¬ 
ther,  whofe  Area’s,  but  not  Figures,  are  the  fame. 
Thus,  Euclid,  Book  6.  Prop.  28.  teaches  how  to  a 
Right-line  given,  to  apply  a  Parallelogram  equal  to 
a  Rectilineal  Figure  given . 

APPLY,  is  a  Term  ufed  by  Geometricians  in 
three  Senfes. 

1  •  It  fignifies  to  transfer  a  Line  given  into  a 
Circle  (moft  ufually)  or  into  any  other  Figure,  fo 
that  it  fhall  be  there  fitted  or  accommodated,  (  which 
is  alfo  another  Word  they  ufe  for  the  fame  thing) 
according  to  its  proper  Length. 

2.  It  is  alfo  ufed  to  exprefs  Divifion  in  Geometry, 
efpecially  by  the  Latin  Writers,  who,  as  they  fay. 
Due  8  in  9,  when  whey  would  have  9  multiplied 
by  8  ;  f0  they  fay,  Applied  4  ad  12,  when  they 
would  have  1 2  divided  by  4  :  See  Divifion  Geo¬ 
metrical,  or  in  Lines,  where  the  Reafon  of  this 
Way  of  fpeaking  is  explained. 

3.  It  fignifies  alfo  to  fit  Quantities  whofe  Area’s 
are  equal,  but  Figures  different,  fo  that  they  fhall 
conform  to  one  another  ,  as  when  Euclid  in  his 
fixth  Book,  teaches  how  on  a  Line  given,  to  apply 
a  Parallelogram  equal  to  a  Rectilineal  Figure  given. 

APPORTIONMENT,  is  a  dividing  into  Parts 
a  Rent  which  is  dividable,  and  not  entire  or  whole ; 
and  for  as  much  as  the  Thing  out  of  which  it 
was  to  be  paid  is  feparated  and  divided,  the 
Rent  alfo  fhall  be  divided,  having  Refpedt  to  the 
Parts. 

APPORTUM,  [  in  Law,  ]  fignifies  Revenue, 
Gain,  or  Profit,  which  a  Thing  brings  to  its 

Owner. 

APPOSAL  of  Sheriffs,  is  the  charging  them 
with  Money  received  upon  their  Account  in  the 
Exchequer. 

APPOSITION,  [in  Grammar ,]  is  the  putting 
of  two  or  more  Subftantives  together  in  the  fame 
Cafe. 

APPRENDRE,  [in  Law,]  fignifies  a  Fee  or  Pro¬ 
fit  to  be  taken  or  received. 

APPREHENSION,  is  the  fimple  Contempla¬ 
tion  of  things  that  prefent  themfelves  to  the  Mind, 
as  when  we  confider  the  Sun,  the  Earth,  a  Tree, 
Rotundity,  a  Square,  Cogitation,  Entity,  pro¬ 
nouncing  nothing  exprefly  concerning  them  ;  and 
the  Forms  under  which  they  are  conlidered,  are 
called  Ideas. 

APPROACHES,  [in  Fortification,]  are  Works 
caft  up  on  both  Sides ;  fo  called,  becaufe  the  Befie- 
gersby  that  Means  may  draw  near  a  Fortrefs  without 
Fear  of  being  difeover’d  by  the  Enemy.  Or  Ap¬ 
proaches  are  all  forts  of  Advantages,  by  the  Help  of 
1  S  which 
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which  an  Advancement  may  be  made  towards  a 
Place  befieged, 

APPROPRIARE  Communam ,  to  difcommon, 
that  is,  to  feparate  and  encloie  any  parcel  of  Land 
that  was  before  open  Common. 

APPROPRIARE  ad  Honorem ,  a  Term  in  Law 
fignifying  to  bring  a  Man  not  within  the  Extent  or 
Liberty  of  fuch  an-  Honour. 

APPROPRIATION,  is  when  the  Advowfon 
of  a  Parfonage  is  given,  or  belongs  to  any  Bifhop- 
rick,  Religious  Houfe,  College,  &c.  and  to  their 
Succeflors,  fo  that  the  Houfe  or  Body  is  both  Pa¬ 
tron  and  Parfon,  and  fome  one  of  the  Members  of¬ 
ficiates  as  Vicar.  ’Tis  called  Appropriation ,  be- 
caufe  the  Profits  of  the  Living  are  appropriated  to 
the  Ufe  of  the  Patron. 

APPROVEMENT,  is  where  a  Man  hath  Com¬ 
mon  within  the  Lord’s  wafte  Ground,  and  the 
Lord  enclofes  part  of  the  Wafte  for  himfelf,  ha¬ 
ving  neverthelefs  lufficient  Common  with  Egrefs 
and  Regrels  for  the  Commoners.  This  Inclofing 
is  called  Approvement . 

APPROVER,  |_in  Laiv,]  is  he  who  hath  com¬ 
mitted  fome  Felony,  which  he  confefles ;  and  to 
fave  himfelf,  impeaches  his  Accomplice  or  Accom¬ 
plices  ;  and  he  is  fo  called,  becaufe  he  muft  prove 
that  which  he  hath  alledged  in  his  Appeal. 

APPROVERS  of  the  King ,  are  thofe  that  have 
the  letting  of  the  King’s  Demeans  in  fmall  Manors, 
for  the  King’s  greater  Advantage. 

APPROXIMATION,  [  in  Arithmetic C,  or  Al¬ 
gebra^  is  a  continually  coming  ftill  nearer  and 
nearer  to  the  Root  or  Quantity  f ought ,  without  ex¬ 
pecting  to  have  it  exaCtly.  Of  thefe  Methods  of 
Approximations ,  Dr.  Wallis  gives  feveral  Specimens 
in  his  Hijlory  of  Algebra ,  p.  317.  and  fome  have 
been  invented  fince  :  They  are  all  nothing  but  a 
Series  infinitely  converging  or  approaching  ftill  near¬ 
er  to  the  Quantity  required,  according  to  the  Nature 
of  the  Series. 

In  PhiloJ'oph.  Tranfaff.  N.  215.  that  excellent 
Mathematician  hath  a  Difcourfe  about  the  Me¬ 
thods  of  Approximation  in  the  Extraction  of  Surd 
Roots ,  in  which  he  designedly  fhews  the  Grounds 
and  Reafons  of  the  whole  Bufinefs,  and  which 
therefore  is  very  well  worth  the  Reader’s  Perufal ; 
the  Subftance  of  what  the  DoCtor  delivers,  is  as 
folio  wetk. 

To  begin  with  the  Square  Root. 

From  any  non-quadrate  Number  or  Quantity 
propofed  (fuppofe  n)  iubtraCt,  in  theufual  Manner, 
the  greateit  Square  in  Integers  therein  contained 
( fuppofe  a  a)  the  Remainder  ( fuppofe  bzz 2  a  e-j-ee) 
is  to  be  the  Numerator  of  a  Fraction,  for  defigriing 
the  near  Value  of  e  the  remaining  Part  of  the  Root 
fought  (  a  e  =:  \/  n)  whofe  Denominator  or 
Divifor  is  to  be  2  a  (the  double  Root  of  the  fub- 
traCted  Square)  or  2  a  -ft- 1  (that  double  Root  in- 
creafed  by  one)  the  true  Value  falling  between 
thefe  two  ;  fometimes  the  one,  fometimes  the  o- 
the,  being  neareft  to  the  true  Value.  But,  for 
avoiding  Negative  Numbers,  the  latter  is  common¬ 
ly  di  reded. 

The  true  Ground  of  the  Rule  is  this  ;  a  a  being 
by  Conftrudion,  the  greateft  Integer  Square  con¬ 
tained  in  «,  ’tis  evident  that  muft  be  lefs  than  r, 
otherwife  not  a  a,  but  the  Square  of  a  -+»  1,  or 
fome  greater  than  it,  would  be  the  greateft  Inte¬ 
ger  Square  contained  in  n.)  Now  if  the  Remain¬ 
der  b  —  2  a  -f-  e  e  be  divided  by  2  a  the  Relult 
will  be  too  great  for  e  (the  Divifor  being  too  little, 
for  it  Should  be  2  a  -f-  e  to  make  the  Quotient  e. ) 


But  if  to  reClify  this  we  diminish  the  Quotient  by 
increafing  the  Divifor,  adding  1  to  it,  it  becomes 
too  little,  becaufe  the  Divifor  is  now  too  big.  For 
e  being  lefs  than  1 ,  2  a  1  is  more  than  2  a  -fr-  e, 
and  therefore  too  big. 

As  for  Instance  ;  If  the  Non-quadrat  propofed 
be \n  =  5,  the  greateft  Integer  Square  therein  con¬ 
tained  is  a  a  —  y  (  the  Square  of  a  =  2  )  which 
being  fubtraCted,  leaves  n  •—  aaz=z  5  —  4  =  x 
■=.b  z=.  z  ae  e  e  j  which  being  divided  by  2  a 
=  4,  gives  5  j  but  divided  by  234-1  =  4+1 
=  5  >  gives )  ;  That  too  great,  and  this  too  little 
for  e.  And  therefore  the  true  Root  [a  -+-  e  —  \/n) 
is  lefs  than  2^  =  2,25,  but  greater  than  2^  =  2,2  ; 
And  this  was  anciently  thought  an  Approach  near 
enough. 

If  this  Approach  be  not  now  thought  near  enough, 
the  fame  Procefs  may  fie  again  repeated  j  and  that  as 
oft  as  is  thought  neceSTary.., 

Take  now  for  a9  z\  —  2,  2,  whofe  Square  is 
4,84  —  aa  (  now  confidered  as  an  Integer  in  the 
fecond  place  of  Decimal  Parts)  this  fubtraCted  from 
5,00  (or,  which  is  the  fame,  0,84,  the  Excefs  of 
this  Square  above  the  former,  from  1 ,  which  was 
then  the  Remainder)  leaves  a  new  Remainder  b  —r. 
0,16  ;  which,  divided  by  2  a  —  4,4,  gives  4,yC=; 
jf  =  0,03636  -f—  too  much  :  but  divided  by°z  a 
1  —  5.  it  gives  —  Jf  =  0,5555  +, 

too  little.  The  true  Value  between  thefe  two  be- 
ing  2>236  proxime ,  whofe  Square  is  4,999696. 

If  this  be  not  thought  near  enough,  fubtraCt  this 
Square  from  5,000000.  The  Remainder  b  ==. 
0,000304,  divided  by  2  a  —  4,472,  or  by  2  a  -4- 
1  =  4j473»  gives  either  Way  0,000068  — •  ;  which 
added  to  a  =  2,236,  makes  2,236068-—,  fome- 
what  too  big  ;  but  2,236067  -f-,  would  be  much 
more  too  little. 

Which  gives  us  the  Square  Root  of  5,  adjufted 
to  the  fixth  place  of  Decimal  Parts,  at  three  Steps. 
And  by  the  fame  Method,  if  it  be  thought  needful, 
we  may  proceed  further. 

It  were  eaiy  to  compound  the  Procefs  of  two  or 
more  Steps  into  one,  and  give,  for  the  Rule,  the 
Refult  of  fuch  Compofition,  which  would  make 
it  ieem  more  intiicate  and  myfterious,  to  amule  the 
Reader. 

IntheCubick  Root,  (confonant  to  the  Quadra¬ 
tic^  the  Rule  is  this : 

Prom  the  Non-Cubick  propofed  (fuppofe  n)  fub- 
traCt  the  greateft  Cube  in  Integers  therein  con¬ 
tained  (fuppofe  a  a  a)  the  Remainder  (fuppofe  b  = 

3  a  ae  +  3  a  e  e  -he  e  e)  is  to  be  the  Numera. 
of  a  FraClion  for  designing  the  Value  ofV,  (the 
remaining  part  of  the  Root  fought,  a-+-  e  =  \S  n). 

I  P  this  Numerator,  if  (for  the  Denominator  or 
Divifoi)  we  iubjoin  3 a  <2,  the  Refult  will  certainly 
be  too  great  for  e,  becaufe  the  Divifor  is  too  lit¬ 
tle  .  (I  or  it  fhould  be  3 a  <2-|—  3 a  e  H —  e  e9  to  give 
the  true  \  alue  ot  ^).  It  for  the  Divifor  we  take 
^aafi-ia  -j-  1,  it  will  certainly  be  too  little, 
becaufe  the  Divifor  is  too  great.  (For  e  by  Con- 
ftruCtion  is  lefs  than  1.)  It  muft  therefore  (be¬ 
tween  thefe  Limits)  be  more  than  this  latter;  and 
therefore  this  latter  Relult  being  added  to  ay  will 
jgive  a  Root  whofe  Cube  may  be  fubtraCted  from 
'the  Non-Cubick  propofed  in  Order  to  another  Step. 

But  if  for  the  Divifor  we  take  ^aa  -f-  30,  (or 
even  lefs  than  fo)  the  Refult  may  be  too  great 
or  (in  Cafe  b  be  fmall)  it  may  be  too  little,  and 
oft  is  fo.) 

Which  comes  to  pafs  from  hence,  becaufe  e  (by 
ConftruCtion)  is  lefs  than  1 ;  and  therefore  ia  e 
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lefs  than  3  a ;  and  perhaps  fo  much,  as  that  the 
Addition  of  e  e  will  not  redrels  it.  And  when  it 
fo  happens,  3  a  a  4  30  is  a  better  Divifor  than 

a  •+•  3a  -j-  x,  or  even  fomewhat  lefs  than  ei¬ 
ther.  But  becaufe  it  doth  not  always  fo  happen, 
though  for  the  moft  Part  it  doth,  the  Rule  doth  ra¬ 
ther  direct  the  other ;  as  which  doth  certainly  give 
a  Root  lefs  than  the  true  Value,  whofe  Cube  may 
always  be  fubtraded  from  the  Non-Cubick  propo- 
fed.  The  Defign  being  to  have  fuch  a  Cube,  as, 
being  fubtraded,  may  leave  another  b  to  be  ordered 
in  like  Manner  for  a  new  Approach.  But  for  the 
moft  part,  3 a  a  may  be  fafely  taken  for  the  Di¬ 
vifor:  For  though  the  Refult  will  then  be  fome¬ 
what  too  big,  yet  the  Excefs  may  be  fo  fmall  as  to 
be  negleded  ;  or  at  leaft  we  may  thence  eafily 
judge  what  Number  (fomewhat  lefs  than  it)  may 
be  fafely  taken  ;  and  if  we  chance  to  take  it  fome¬ 
what  too  big,  the  Inconvenience  will  be  but  this, 
that  b  for  the  next  Step  will  be  a  Negative  j  of  which 
Cafe  we  fhall  fpeak  anon. 

Thus  for  Inftance  ;  if  the  Non-Cube  propofed 
be  9  — the  greateft  Integer  Cube  therein  con¬ 
tained  is  8  =  a  a  a  (whofe  Cubick  Root  is  0  =  2) 
which  Cube  fubtraded,  leaves  9  —  8  =s  1  =  b 
=  3 a  ae-+-  2,a  e  e  4  e  e  e.  This  divided  by  3  a  a 
=  12,  gives  T2  =  0,08333  -f-,  too  big  for  e  ; 
but  the  fame  divided  by  3 a  a  4  3  a  -j-  1  =  1  z 
•4-6-1-1  =  19,  gives  4  =  0,05263  -4,  too 
little  ;  or  if  but  by  3 a  a  -j-  3^  —  z  -4  6  =  8 
it  gives  r§,  =  *t==  °»S 555  +5  yet  too  little. 
For  the  Cube  of  a-\-o,o6—2,o6,  is  but  8,742  — , 
which  is  fhort  of  9  :  And  fo  much  fhort  of  it,  that 
we  may  fafely  take  2,07  as  not  too  big  ;  or  perhaps 
2,08,  which,  (if  it  chance  to  be  too  big)  it  will 
not  be  much  too  big,  as  fhall  be  farther  fhewn  : 
And  upon  Trial  it  will  be  found  not  too  big  ;  for 
the  Cube  of  z;o8,  is  8,998912. 

If  this  Step  be  not  near  enough,  this  Cube  fub- 
tradedfrom  9,000000  leaves  a  new  b  =  0,001085, 
which  divided  by  3^=1 2,9796,  gives  0,000084-, 
which  will  be  fomewhat  too  big,  but  not  too  much 
(for  £is  nowfo  fmall)  as  that  3 a  e  may  be  fafely 
negleded  (and  e  e  much  more)  fo  that  if  to  2,08 
we  add  0,000084  — ■,  the  Refult  2,080084  will 
be  too  big,  but  2,080083  will  be  more  too  little, 
as  will  appear  if  we  take  the  Cube  of  each  ;  fo 
that  either  of  them  at  the  fecond  Step,  gives  the 
true  Root  within  an  Unit  in  the  fixth  Place  of  De¬ 
cimal  Parts. 

-  He  fays,  ( taking  the  Cube  of  each  ;  which  he 
does)  that  the  Thing  may  be  more  clearly  appre¬ 
hended,  but  it  is  not  necellary  that  we  trouble  our 
felves  with  the  whole  Cube  :  For  a  a  a  being  already 
fubtraded,  for  finding  bt=.  3  a  ae  4-  3^££4£££, 
we  have  no  more  to  try,  but  whether  3*2  ^  £  4  3^ 
e  efee  e  ^be  greater  or  lefs  than  b>  according  as  we 
take  0,000084,  or  0,0000083,  for  e. 

Which  may  be  conveniently  done  in  this  Man¬ 
ner  :  Take  3 a  -\~e,  and  multiply  this  by  e ,  or  e 
by  it,  fo  have  we  3  a  e  *4  £  £  ;  to  this  add  3  a  a , 
and  multiply  the  whole  by  e ,  fo  have  we  30  ae 
4-3 a  e  e-+-  eee,  to  fee  whether  this  be  greater  or 
lefs  than  b. 

That  is,  in  the  prefent  Cafe,  if  we  take  e  = 
0,000084,  and  add  to  this  3 a  =  6,24,  then  is 
I  6,240084=30  4-  £  :  This  multiply’d  by  e  = 
0,000684,  is  30  e  4“  £  £=0,0005  24  -4 ;  to  which 
if  we  add  3 00  =  1 2,9792,  it  is  3 a  a  4  3#  e  4“ 
ee  =  12,979724,  which  multiplied  again  by 
£=  0,000084,  is  0,0010902  4“,  =  300  £4 
•  30  e  e  4“  £  £  £>  which  is  more  than  b  =  0,001088. 


But  if  we  take  e  =  0,000083,  and  proceed  as 
before,  we  fhall  have  30  ^£4- 3*7  ££-{-£££  = 
0,00x077  4,  which  is  lefs  than  b,  and  therefore 
if  we  fubtrad  that  from  this,  the  Remainder 
0,00001  r,  will  be  another  b  for  the  next  Step,  if 
you  pleafe  to  proceed  further. 

Hitherto  we  have  purfued  the  Method  moft 
affeded  by  the  Ancients,  in  feeking  a  Square  or 
Cube  (and  the  like  of  other  Powers)  always  lefs 
than  the  juft  Value,  that  it  might  be  fubtraded 
from  the  Number  propofed,  leaving  b  a  pofitive 
Remainder,  thereby  avoiding  Negative  Numbers. 

But  iince  the  Arithmetick  of  Negatives  is  fo  well 
underftood,  it  may  in  this,  and  other  Operations 
of  like  Nature,  be  advifable  to  take  the  next  greater, 
in  Cafe  that  be  nearer  to  the  true  Value,  rather  than 
the  next  lefTer. 

According  to  this  Notion,  for  the  Square  Root 
of  5,  I  would  fay,  it  is  (  2  -f-  j  fomewhat  more 
than  2,  and  enquire  how  much  more  ?  But  for 
the  Square  Root  of  8,  I  would  fay,  it  is  (3  — • ) 
fomewhat  lefs  than  three,  and  enquire,  how  much 
lefs  ?  Taking  in  both  Cafes  that  which  is  neareft  to 
the  juft  Value. 

Thus,  in  the  Cubick  Root  before  us,  I  take  for 
£(in  the  laft  Enquiry)  0,000084  (where,  for  the 
near  Step,  we  have  b  = — 0,000002)  rather  than 
0,000083  4-  (where  for  the  next  Step,  we  fhould 
have  b  =  4-  0,0000  n).  In  this  latter  Cafe 
we  are  to  divide  b  =  4  0,000011,  by  3 a  n  — 
12,980236  — ,  to  find  (by  the  Quotient;  how 
much  is  to  be  added  to  0,000083.  In  the  other 
Cafe  we  are  to  divide  b  —  4  0,00002,  by 
3a  a  1 2,980248,  to  find  (  by  the  Quotient ) 
what  is  to  be  abated  of  0,000084,  fo  have  we 
—  0,00000085  -j—  to  be  added  to 
6,240083  :  Or  va’i'Ts'tjj+'g'  o,  00000015  4~  to  be 
abated  of  6,240084  ;  (Or  it  may  fuffice  in  either, 
to  divide  by  12,98  4,  or  even  by  13  — — ,  without 
being  incumbred  with  a  long  Divifor  (either  of 
which  gives  us,  for  the  Root  fought,  2,08008385 
pr oxime.  True  (at  the  third  Step)  to  the  eighth 
Place  of  Decimal  Parts.  And  if  this  be  not  near 
enough,  the  Cube  of  this  compared  with  the  Num¬ 
ber  propofed,  will  give  us  another  b  for  the  next 
Step,  and  fo  onwards  as  far  as  we  pleafe. 

Now  what  is  faid  of  the  Cube,  is  eafily  applica¬ 
ble  to  the  higher  Powers. 

That  of  the  Biquadrate  may  be  omitted,  becaufe 
here  perhaps  it  may  be  thought  moft  advifable  to 
extract  the  Square  Root  of  the  Number  propofed ; 
and  then  the  Square  Root  of  that  Root. 

But  if  we  would  do  it  at  once,  we  are  from  « 
(the  Number  propofed,  being  not  a  Biquadrate) 
to  fubtradt  a*  (the  greateft  Biquadrate  contained  in 
it)  to  find  the  Remainder  b  =  4  a 3  e  4  6 a  h*  4 
4<z  £3  4  *4  which  Remainder, .  if  we  divide  by 
4«3,  the  Quotient  will  certainly  be  too  big  for  £, 
though  perhaps  not  much. 

If  by  4^3  -j-  6a1  4  4<2  +'I>it  will  certainly  be  too 
little*  for  Reafons  before  mentioned.  And  we  are 
to  ufe  -c-ur  Difcretion  in  taking  fome  intermediate 
Number.  And  if  we  thence  chance  not  to  hit 
on  the  neareft,  the  Inconvenience  will  be  but  this, 
that  our  Leap  will  not  be  fo  great  as  otherwife  it 
might  be,  which  will  be  redified  by  another  b  at 
the  next  Step. 

For  the  Surfolid  (of  the  five  Dimen fions)  we 
are  from  n  (the  Number  propofed,  being  not 
a  perfed  Surfolid)  to  fubtrad  a *  (  the  great¬ 
eft  Surfolid  therein  contained)  to  find  the  Re¬ 
mainder. 
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b  —  5 a*e  +  ic a=e2’-j-  ioa*e*  +  5 ae+  -{-  e  5. 

which  (as  before)  if  we  divide  by  5 a*,  the  Refult 
will  be  fomewhat  too  big,  becaufe  the  Divifor  is 
too  little. 

If  by  5^+  io<23  +  10 a1 $a-\-i,  the  Re¬ 
fult  will  certainly  be  lefs  than  the  true^.  The 
jtift  Value  of  e  being  fomewhat  between  thefe 
two,  where  we  are  to  life  our  Difcretion,  what 
intermediate  Number  to  take 5  which  according  as 
it  proves  too  great  or  too  little,  is  to  be  re&ified  at 
the  next  Step. 

If  to  diredt  us  in  the  Choice  of  fuch  intermediate 
Numbers,  we  fhould  multiply  Rules  of  Precepts  for 
fuch  Choice,  the  Trouble  of  obferving  them  would 
be  more  than  the  Advantage  to  be  gained  by  it. 
And  for  the  moH  Part  it  would  be  fa fe  enough,  and 
leaft  Trouble,  to  divide  by  5^4,  which  gives  a 
Quotient  fomewhat  too  big  ;  which  we  may  either 
rectify  at  Difcretion,  by  taking  a  Number  fome¬ 
what  lefs,  or  proceed  to  another  b  (affirmative  or 
negative  as  the  Cafe  fhall  require,)  and  fo  onward 
to  what  Exactnefs  we  pleafe,  which  is,  for  Sub- 
ftance,  in  a  Manner  coincident  with  Mr.  Raphjon's 
Method,  even  for  affedled  Equations. 

Thus,  in  the  prefent  Cafe  3  if  the  Number  pro- 
pofed  be  n  —  33,  then  is  as.  -zz.  32,  and  b  zz  33 
—  32=  1  —  $a4e-\~  1  oa3  e *  4-  1  oazei  4*  Sae4~\" 
es,  which  if  we  divide  by  5^4  =  5  x  1 6  80,  the 

Refult  —  0,0x25  is  fomewhat  too  big  for  e, 
but  not  much.  And  if  we  examine  it,  by  ta¬ 
king  the  S urjolid  of  2,0125,  or  of  2^,  we  fhall 
find  a  Negative  b  (for  the  next  Step)  but  not  very 
confiderable.  Or  if  we  think  it  confiderable,  we 
may  proceed  further  to  another  Step,  or  more 
than  fo. 

The  like  Method  may  be  applied,  with  more 
Advantage,  in  the  higher  Powers,  according  as  the 
Compolition  of  each  Power  requires.  And  the 
fame  Method  may  be  of  Ufe,  with  good  Advan¬ 
tage,  in  long  Numbers,  if  duly  applied,  even  be¬ 
fore  we  come  to  the  Place  of  Units,  for  the  fame 
will  equally  hold  there  alfo. 

APPURTENANCES,  [in  the  Common  Law ,] 
are  the  fame  with  Appendants 3  which  fee. 

APSIS,  [’A4V,  Gr.  a  Vault  or  Arch ,]  in  Agro¬ 
nomy,  is  ufed  as  well  for  the  higheft  Part  of  an  Or¬ 
bit,  to  which  when  a  Planet  comes,  it  is  at  the 
greateft  Diftance  from  the  Earth,  and  is  called  the 
Apogcsum  ;  as  the  loweft  Part  of  that  Orbit, 
when  the  Planet  is  in  its  neareft  Diftance  to  the 
Earth,  which  is  called  the  Perigaum  of  that  Pla¬ 
net. 

^  APSYCHY,  [A4 of*  Priv.  and  ^,Gr. 
the  Soul ,  &c.]  a  Swooning  or  Fainting  away. 

To  APT  ATE  a  Planet,  [  in  AJlrology,  ]  is  to 
ftrengthen  the  Planet  in  Pofieffion  of  Houfe  and 
Dignity,  to  the  greateft  Advantage,  in  order  to 
bring  about  the  defired  End. 

APTITUDE,  is  the  natural  Difpofition  that 
any  thing  hath  to  be  fitting  for  fuch  or  fuch  a  Pur- 
pofe.  Thus  Oil  hath  an  Aptitude  to  burn  3  and 
Water  to  extinguifh  Fire. 

APTOTE,  [of  <t  and  Gr.  a  Caje,]  in 

Grammar ,  is  a  Noun  indeclinable,  or  which  is 
without  the  Variation  of  Cafe. 

APYREXY,  [’A 7iv^iet,  Gr .]  is  an  Intermif- 
fion,  cooling  or  abating  of  a  Fever  3  theCaufe  of 
it  is,  that  all  the  morbifick  Matter  is  fpent  in  one 
Fit,  and  fo  it  intermits  till  new  come,  and  begins  to 
fwell  and  ferments  as  the  other.  Blanchard. 

AQUA  omnium  Florum,  [in  Medicine,)  i.e.  a 


Water  of  all  Flowers 3  the  Water  diftilled  from  the 
Dung  of  Cows  when  they  go  to  Grals. 

AQUA  Pericardii ,  (in  Medicine ,)  that  Liquor 
or  Humour  that  is  colleded  about  the  Heart,  fer- 
ving  to  cool  it.  L. 

AQUA  Regia,  i.  e.  Royal  Water 3  a  Liquor 
made  by  diflolving  Sal  Armoniack  in  Spirit  of  Nitre, 
fo  called  becaufe  it  diflolves  Gold. 

AQUA  Secunda,  a  Liquor  made  of  common 
Water,  and  the  Powder  or  Precipitate  of  Silver  j  it 
is  ufed  to  caufe  an  Efcar  to  fall  off  in  Shankers,  and 
to  confume  proud  Flefh. 

AQUiEDUCT,  is  the  Term  in  Architedlure 
for  a  Conduit  or  Work  to  convey  Water,  without 
Force  of  Engines,  to  any  Place. 

AQEUEDUCTUS,  (in  Anatomy ,)  is  the  Bony 
Pallage  of  the  Tympanum  of  the  Ear,  reaching  into 
the  Palate  of  the  Mouth. 

AQUA  FOR7  IS,  is  made  by  diftilling  in  a 
dofe  Reverberatory  Furnace  a  Mixture  of  equal 
Parts  of  Purified  Nitre,  Vitriol  calcined  white ,  and 
Potter’s  Earth  or  Clay  dried  and  powdered.  A 
fmall  Fire  is  ufed  at  firft  to  warm  the  Retort,  and 
to  draw  off  the  Phlegm  3  but  as  foon  as  the  Spirits 
begin  to  appear  in  the  Receiver  in  red  Clouds,  the 
Fire  is  raifed  to  the  moft  intenfe  Degree,  and  kept 
fo  till  white  Fumes  begin  to  come  forth  3  then  un¬ 
lute  the  Vefiels,  and  you  have  the  Aqua  Forth  in 
the  Receiver.  ’Tis  ufed  to  diflolve  Metals. 

AQUALICULUS,  the  lower  Part  of  the  Belly, 
being  the  fame  with  Hypogajlrium. 

.  AQUARIUS,  (in  Aftronomy ,)  the  eleventh  Sign 
in  the.  Zodiack,  reckoning  from  Aries  :  See  Con- 
Jiellation. 

The  Sun  moves  through  it  in  the  Month  of  Ja¬ 
nuary  ;  his  marked  thus  2s.  See  Char  after. 

The  Poets  feign  that  it  was  Ganymede,  whom 
Jupiter  ravifhed  under  the  Shape  of  an  Eagle,  and 
carried  away  into  Heaven,  to  ferve  as  Cupbearer  in 
the  room  of  Hebe  and  Vulcan  3  whence  the  Name. 
Others  hold,  that  the  Sign  was  thus  called,  becaufe 
when  it  appears  in  the  Horizon,  the  Weather  ufu- 
ally  proves  rainy.  The  Stars  in  the  Conftellation 
Aquarius ,  in  Ptolemy’s  Catalogue  are  45  3  in  Tycho's 
4°  j  in  the  Britannick  Catalogue  99. 

AQUATICK,  or  Aquatile,  is  that  which  be¬ 
longs  to,  or  lives  moftly  in  the  Water  :  Thus  thofe 
Animals  or  Plants  that  live  or  grow  ufually  in  Wa¬ 
ter,  are  called  Aquatick  Animals  and  Plants. 

AQUEOUS  Duels ,  ( Anatomy ,)  certain  Dudls 
whereby  the  aqueous  Humour  is  fuppofed  to  be  con¬ 
vey’d  into  the  Infide  of  the  Membranes,  which  in- 
clofe  that  Liquor. 

AQUEOUS  Humour ,  or  the  watry  Humour 
of  the  Eye,  is  the  utmoft,  being  tranfparent,  and 
of  no  Colour  ;  it  fills  up  the  Space  which  lies  be¬ 
tween  the  Cornea  Tunicle  and  the  Chryftalline 

^Q^kA,  (in  AJlronomy ,)  a  Conftellation  in 
the  Northern  Hemifphere,  ufually  joined  with  Anti- 
nous  :  See  Conftellation. 

The  Stars  in  the  Conftellation  Aquila  and  Anti- 
nous, in  Ptolemy  s  Catalogue  are  15  3  in  Tycho's  17; 
in  the  Britannick  Catalogue  70. 

AQUILA  Alba,  or  the  White  Eagle,  the  fame 
with  Mercurius  Dulcis  3  which  fee. 

AQUOSI  Du  ft  us,  [Anatomy,)  the  watery  Pafi- 
fages,  the  Channels  of  the  Veins  that  carry  watery^ 
Humours  called  Lympha. 

AQTJULA,  a  fmall  watery  Bladder  in  the  Li¬ 
ver,  Spleen,  or  any  other  Bowel. 

ARA, 
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ARA,  the  Altar ,  a  Southern  Conftellation,  con- 
lifting  of  eight  Stars . 

ARACNOIDES,  \?h&xye&h{,  a 

Spider ,  and  Form,  Gr.]  is  the  Chryjtalline 

Tunickoi  the  Eye  ;  by  fome  called  alfo, 

ARANEA  Tunica ,  or  Cbryjlallina  ;  and  is 
that  which  furrounds  and  contains  the  Chryjlalline 
Humour  ;  by  reafon  of  its  light  thin  Contexture, 
like  that  of  the  Web  of  a  Spider  j  it  has  the  Name 
of  Aranea.  This  Coat,  by  Means  of  the  Ciliary 
Proceffes,  helps  to  move  the  Chryftalline  Humour 
of  the  Eye  nearer  to,  or  farther  from  the  Retina , 
and  perhaps  alfo  to  render  its  Figure  more  or  lefs 
convex. 

ARiTOSTYLE,  [of ’A &ciof  thin,  and  w'a©*, 
Gr.  a  Column,*]  in  Architecture ,  is  a  fort  of  Edifice 
where  the  Pillars  are  fet  at  a  great  Diftance  one 
from  another. 

ARBITRATOR,  is  an  extraordinary  Judge 
in  one  or  more  Caufes  between  Party  and  Party, 
chofen  by  their  mutual  Confents.  The  Civilians 
diftinguifh  between  Arbiter ,  who  is  to  proceed  and 
judge  according  to  Law  and  Equity  mingled,  and 
Arbitrator ,  who  is  permitted  wholly  to  ufe  his 
own  Difcretion,  without  Solemnity  of  Procefs,  or 
Courie  of  Judgment,  to  hear  and  determine  the 
Controversy  committed  unto  him. 

ARBITREMENT,  is  a  Power  given  by  two 
or  more  contending  Parties,  to  fome  Perfon  or  Per- 
fons,  to  determine  the  Matter  in  Dilpute  between 
them,  and  to  pronounce  the  fame,  to  which  they 
bind  themfelves  under  a  Penalty  to  Hand  ;  and  the 
Determination  thus  made  is  called  an  Aivard ,  or  the 
Refult  of  an  Arbitration. 

ARBOR  Diana :  See  Diana's  Tree. 

ARBOR  Martis ,  is  a  Name  by  fome  Chymifts 
given  unto  Coral,  becaufe  it  grows  like  a  Tree  or 
Plant  under  the  Water  in  the  Sea. 

ARBOR,  [in  Mechanicks, ]  the  principal  Part  of 
a  Machine  which  ferves  to  fuftain  the  reft ;  alfo  a 
Spindle  or  Axis  on  which  a  Machine  turns. 

ARBOREOUS,  is  by  the  Botani/ls  ufed  for 
ftich  Fungi  or  Mufci  which  grow  upon  Trees, 
whereas  others  grow  on  the  Ground.  Thus  Aga- 
rick  is  a  Fungus  arboreus,  becaufe  it  always  grows 
on  the  Laryx.  But  the  Fungus  pulverulentus  is 
terre/lrial,  always  growing  on  the  Ground. 

ARBORIST,  is  one  that  hath  good  Skill  in  the 
feveral  Kinds  and  Natures  of  Trees;  and  knows 
how  to  propagate  and  preferve  them  well  for  their 
feveral  Ufes. 

ARCANUM  Coralinum,  is  the  Red  Precipi¬ 
tate  of  Mercury,  on  which  hath  been  burnt  fix 
times  well  redtify’d  Spirit  of  Wine,  in  order  to 
burn  off  fome  of  the  Acids,  and  to  fweeten  the 
Precipitate  fo  as  that  is  may  be  fit  to  be  taken  in¬ 
wardly. 

ARCANUM  Duplum ,  is  a  Kind  of  Salt  gain¬ 
ed  by  wafhing  the  Caput  Mortuum  remaining  af¬ 
ter  the  Diftillation  of  double  Aqua  Fortis  with  warm 

Water  ;  which  Water  is  afterwards  filtrated  and 
*  % 

evaporated,  and  the  Salt  remains  at  the  Bottom  of 
the  Glafs. 

ARCANUM  Jovis,  is  an  Amalgama  made  of 
equal  Parts  of  Tin  and  Mercury,  powder’d  and 
digefted  with  good  Spirit  of  Nitre  ;  and  from  it  the 
Spirit  being  drawn  in  a  Retort,  the  dry  Mafs  is 
powdered  again,  and  then  digefted  with  Spirit  of 
f  Wine  till  the  Powder  be  infipid. 

ARC’s  Similar.  If  the  Arc  B  C  doe*  contain 
the  fame  Number  of  Degrees  as  the  Arc  D  E  ;  or 
if  the  Radius  A  B  is  to  the  Radius  AD,  as  the  Arc 
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R  G  is  to  the  Arc  D  E,  then  the  Arcs  B  C  and  D  E 
are  fimilar. 

If  the  Radius  A  D  of  any  Arch  D  E  be  fup- 
pofed  i ,  and  the  Sine  T)  F  thereof  be  called  y,  then 


the  Length  of  the  Arc  D  E  will  be  exprefs’d  by  this 
infinite  Series : 

r  3  ixz  5  1x3x5  7 

“H - H - — 

2x3  2x4x5  2X4X6X7 

1X3X5X7 

- y9,  &c. 

2X4X6X8X9 

And  if  the  firft  Term  of  this  Series  be  called  A , 
the  fecond  B,  the  third  C ,  the  fourth  D ,  &c.  and 
the  fecond  be  multiplied  by  7,  the  third  by  f,  the 
fourth  by  &c.  then  the  foregoing  Series  will  be 
changed  into  this ; 

1  23  2  5 

y  H - \-A y  - f-3  By  1  ■  -1-  5 

2x3  4x5  6x7 

7  9 

C  y  »-[— - D  ys-f- - -tec* 

8x9  IOXII 

The  Diftance  of  the  Centre  of  Gravity  of  an 
Arc  of  a  Circle  from  the  Centre  of  the  Circle,  is  a 
third  Proportional  to  a  third  Part  of  the  Periphery 
and  the  Radius. 

ARCH  \  oiArcus,  L.a  Bow ,]  a  Bending  in  Form 
of  a  bent  Bow. 

ARCH,  ?  [in  Geomery ,]  is  any  Part  of  the  Cir- 

ARK,  £  cumference  of  a  Circle  or  curved 
Line  lying  from  one  Point  to  another,  by  which 
the  Quantity  of  the  whole  Circle,  or  Line,  or  fome 
other  thing  fought  after  may  be  gathered. 

ARCH,  >  [in  AJlronomy ,]  as  the  Diurnal  Arch 

ARK,  5  of  the  Sun,  is  Part  of  a  Circle  paral¬ 
lel  to  the  Equator,  which  is  deferibed  by  the  Sun  in 
his  Courfe  between  Riling  and  Setting. 

ARCH  of  ProgreJfon,~(  \_Afrond\  is  an  Arch  of 

ARCH  of  Direction ,  J  the  Zodiack  which  a 
Planet  feems  to  pals  over,  when  the  Motion  of  it  is 
according  to  the  Order  of  the  Signs. 

ARCH  of  Retrogradation ,  fAJlrond]  is  an  Arch 
of  the  Zodiack  deferib’d,  while  a  Planet  is  retro¬ 
grade,  moving  contrary  to  the  Order  of  the  Signs. 

ARCH  of  Vifion ,  ( Afron .)  is  the  Depth  of  the 
Sun  below  the  Horizon,  at  which  a  Star  begins  to 
rife  again,  which  before  was  hid  in  his  Rays. 

ARCHiEUS,  [of’A?^,  Gr.]  with  the  Para- 
celfians ,  is  the  Principle  of  Life,  Health,  and  Vi¬ 
gour,  in  any  animal  Body. 

ARCHAISMS,  [of  A^iojxoi,  Gr.~\  are  obfo- 
lete  Expreflions  now  out  01  Lie,  and  to  be  found 
only  in  ancient  Authors. 

ARCH-DEACON,  being  only  a  Perfon  chofe 
out  of  thofe  Deacons  which  were  originally  the 
Attendants  on,  and  Servants  to  the  Bifhop  in  Spi- 
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ritual  Affairs,  at  firft  was  a  Perfon  employed  by  the 
Bilhop  in  more  fervile  Ufes,  and  he -always  was  in 
Subservience  to  the'  Urbans ,  or  Rural  Deans  of 
Chriftianity,  to  whom  Arch-Deacons  were  as  much 
inferior,  as  their  Order  of  Deacon  was  to  that  of 
Prieft  ;  till  by  the  Advantages  of  a  perfonal  Atten¬ 
dance  on  the  Bilhop,  and  a  Delegation  to  examine 
and  report  fome  Caufes,  and  a  Commifiion  to  vilit 
fome  remoter  Parts  of  a  Diocefe,  their  Power  and 
Dignity  was  advanced  above  the  Arch-Presbyter  or 
Dean.  Dr.  Rennet's  Gloflary.  ’Tis  now  allow’d, 
that  Arch- Deacons  have  a  Power,  not  only  to  vi- 
fit,  but  to  fufpend,  excommunicate,  and  in  many 
Places  to  prove  Wills,  and  in  fome  to  inllitute  to 
Benefices.  ’Tis  one  Part  of  the  Arch-Deacon’s 
Office  to  induCt  all  Clerks  into  their  Benefices  with¬ 
in  his  JurifdiCtion  ;  and  by  the  Aft  of  Uniformity 
he  is  now  obliged  to  be  in  Prieft ’s  Orders. 

Similar  ARCHES,  [in  Geometry ,  are  fuch  as 
contain  the  fame  Number  of  Degrees  of  unequal 
Circles. 

Semicircular  ARCHES,  [in  Architecture ,]  are 
thofe  which  make  an  exaCt  Semi  circle,  and  have 
their  Centre  in  the  Middle  of  the  Chord  of  the 
Arch. 

Scheme  ARCHES,  [. Architecture ,]  Arches  that  are 
lefs  than  a  Semi-circle,  and  of  Confequence  are 
flatter,  containing  90,  70,  or  60  Degrees. 

ARCHES^  the  third  and  fourth  Pointy  [ Ar¬ 
chitecture ,]  are  fuch  as  confift  of  two  Arches  of  a 
Circle  ending  in  an  Angle  at  the  T op,  and  are 
drawn  from  the  Divifion  of  a  Chord  into  three  or 
four  Parts  at  Pteafure. 

Elliptical  ARCHES,  [  Architecture ,]  confift  of  a 
Semi-Ellipfis ,  and  have  commonly  a  Key-ftone, 
and  Chaptrels  or  Impofts  ;  they  were  formerly 
much  in  Ufe  for  Mantle-pieces  in  Chimneys. 

ARCHES  Strait ,  as  the  Workmen  improperly 
call  them,  which  are  ufed  over  Doors  and  Win¬ 
dows,  &c.  have  plain  ftrait  Edges  both  upper  and 
under,  which  are  parallel,  but  both  the  Ends  and 
Joints  do  all  point  towards  a  certain  Centre  ;  they 
are  ufually  now  about  a  Brick  apd  a  half  thick  ; 
which,  when  rubb’d,  is  about  twelve  Inches.  The 
levelling  End  of  this  Arch  is  called  the  Skew-back , 
and  the  feveral  Joints  between  the  Courfes  of 
Bricks  in  the  Arch,  the  Workmen  call  the  Som- 
mering. 

ARCHES,  (or  the  Court  of  the  Arches )  is  the 
chief  and  moft  ancient  Confiftory  belonging  to  the 
Archbifhop  of  Canterbury ;  and  it  is  fo  called  from 
the  Arches  of  the  Church  where  the  Court  is  kept, 
namely,  Bow-Church  in  London. 

ARCHES,  the  Judge  of  the  Court  of  the  Arches 
is  called  the  Dean  of  the  Arches,  or  the  Official  of 
the  Arches  Court,  &c.  With  this  Oflicialty  is 
commonly  joined  a  peculiar  Jurifdidfion  of  thirteen 
Parifhes  in  London ,  term’d  a  Deanery,  and  exempt 
from  the  Authority  of  the  Bifhop  of  London ,  and 
belonging  to  the  Archbifhop  of  Canterbury  :  Of 
which  the  Parifli  of  Bow  is  one,  and  the  Principal, 
becaufe  the  Court  is  kept  there.  Others  think  he 
was  firft  called  the  Dean  of  the  Arches ,  becaufe  the 
Official  to  the  Archbifhop  being  many  times  em- 
ployed  abroad  in  Embaflies  for  the  King  and  Realm, 
th q  Dean  of  the  Arches  was  his  Subltitute  in  this 
Court*  and  by  that  Means  the  Names  became  con¬ 
founded.  The  Jurifdicftion  of  this  Judge  is  ordi¬ 
nary,  and  extendeth  it  felf  through  the  whole  Pro¬ 
vince  of  Canterbury ,  fo  that  on  any  Appeal  made, 
he  forthwith,  and  without  any  farther  Examination 
of  the  Caufe,  fends  out  his  Citation  to  the  Appellee, 


and  his  Inhibition  to  the  Judge  from  whom  the 
Appeal  was  made.  Vid.  Hijlor  de  Antic.  Eccl. 
Britan,  and  4.  Part  of  Inftit.  Pol.  337,  fjfc. 

ARCHETYPAL  World,  [with  the  Platonijls ,J 
the  World  ns.it  exifted  in  the  Divine  Mind,  or  in 
the  Idea  of  God  before  the  Creation. 

ARCP1EUS,  [’Af^J,  Gr.  Beginning ,]  the  higheft 
and  moft  exalted  Spirit  that  can  be  leparated  chy- 
mically  from  mixed  Bodies. 

ARCHIGENII  Morbi ,  acute  Difeafes.  L. 

ARCHIPELAGUS,  [of  cl^yJs  chief  and 
3/©-,  Gr.  the  Sea,]  in  Geography ,  is  a  Part  of  the 
Sea  containing  many  fmall  Iflands  one  near  ano¬ 
ther,  and  confequently  feveral  little  Seas  denomina¬ 
ted  from  thofe  Iflands  j  as  the  Grecian  Archipelago , 
or  Aegean  Sea. 

ARCHrTECTONICK,  [Ap;//7SJt7Dm.«,  Gr.] 
is  that  which  builds  a  thing  up  regularly  according 
to  the  Nature  and  Properties  of  it.  Thus  that  pla- 
ftick  Nature,  Power,  Spirit,  or  whatever  it  be 
called,  which  hatches  the  Ova  of  Females  into  li¬ 
ving  Creatures  of  the  fame  Species,  is  by  fome  cal¬ 
led  the  ArchiteCtonick  Spirit. 

ARCHITECTURE,  [Atyyi'nK'nviMi,  Gr.]  the 
Art  of  Building,  i.  e.  of  eredung  Edifices,  proper 
either  for  Habitation  or  Defence.  Architecture  is 
fcarce  inferior  in  Antiquity  to  any  Art,  though,  like 
others,  very  rude  and  Ample  in  its  firft  Beginnings ; 
for  Neceffity  put  the  Inhabitants  of  the  Earth^to 
build  them  T ents,  Huts,  and  Cottages,  to  defend 
[hem  from  the  Injuries  of  the  Weather,  which 
in  Courfe  of  Time  gradually  grew  to  more  regular 
Habitations,  and  from  them  to  more  ftately3 and 
magnificent  ones,  being  adorned  with  Variety  of 
Ornaments. 

Some  ancient  Writers  attribute  the  firft  Ufe  of 
Architecture  to  the  Tyrians ,  who,  as  they  fuppofe, 
taught  it  to  Solomon  and  his  Workmen  :  Others 
fay,  that  the  Tyrians  were  only  Under- workmen 
to  Solomon ,  and  learnt  the  Art  from  him,  which 
they  afterwards  communicated  to  the  Egyptians , 
and  they  to  the  Grecians ,  from  whom  it  fhould 
feem  the  Rlomans  borrowed  it,  in  that  moft  of  the 
Parts,  even  Members,  Mouldings,  &c.  come  to  us 
with  a  Greek  Name ;  and  three  Orders,  Corinthian , 
Dorick ,  and  Ionic  k,  are  wholly  of  a  Grecian  Ori¬ 
ginal. 

The  Romans  feem  to  be  unacquainted  with  any 
Order  but  the  Tufcan ,  and  to  have  had  little  or  no 
Notion  of  the  Grandeur  and  Beauty  of  Building 
but  what  proceeded  from  their  Magnitude  and 
Strength. 

Architecture  arriv’d  at  its  Glory  among  the  Ro¬ 
mans  in  the  Time  of  Augufus,  but  his  °Succeffor 
Tiberius  neglected  it  j  Nero  indeed  had  an  Inclina¬ 
tion  for  Building,  but  Luxury  and  Difiblutenefs 
were  more  vifible  in  his  Structures  than  true  Magni¬ 
ficence.  In  Trajan s  Time  the  excellent  Architect: 
Apollodorus  flourifhed,  and  the  Art  too  a  little  j  but 
afterwards  began  to  dwindle  ;  and  , though  it  was 
fupported  for  fome  Time  by  the  Care  and  Magnifi¬ 
cence  of  Alexander  Sever  us,  yet  it  fell  totally  to 
Ruin  and  Oblivion  with  .the  Wefern  Empire.  The 
Ravages  of  the  Vifgoths  in  the  5  th  Century ,  deftroy- 
ed  almoft  all  the  beautiful  Monuments  of  Antiqui¬ 
ty,  con  filling  of  Grotefque  Ornaments  ;  after 
which  Architecture  became  fo  coarfe  and  artleC- 
that,  the  gieateft  Architects  knew  nothing  of  jiu? 
Designing ;  and  from  this  State  it  was  not  recover’d 
for  the  Space  of  1  2  Centuries. 

Charlemain  labour’d  ftrenuoufiy  to  reftore  Archi¬ 
tecture,  and  the  French  made  very  fuccefsful  Pro- 
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grefs  in  it  under  Hugh  Capet.  His  Son  Robert  pro- 
i'ecuted  the  Defign  of  his  Father,  and  by  Degrees 
the  modern  Architecture  was  run  into  as  great  an 
Excefsof  Delicacy,  as  the  Gotbiek  had  done  before 
in  Maflivenefs. 

The  Arabick  and  Moorijh  Architecture,  borrow¬ 
ed  from  the  Moors  rvnd  Saracens,  were  much  of  the 
fame  Kind  with  the  Gothick. 

In  the  13  th,  14th,  and  1 5th  Centuries,  the  Ar¬ 
chitects  who  had  fome  Knowledge  in  Sculpture ,  be¬ 
llowed  a  Multitude  of  Ornaments  on  their  Buil¬ 
dings,  with  great  Care,  though  without  true  Con¬ 
duit  or  Talte,  and  feem’d  to  imagine,  that  Per¬ 
fection  in  Architecture  confifted  in  Delicacy  and  a 
Multiplicity  of  Ornaments.  The  Italian  and 
French  Architects  bent  their  Studies  for  the  two  lalt 
Centuries  wholly  upon  retrieving  the  primitive  Beau¬ 
ty  and  Simplicity  of  the  ancient  Architecture ,  and 
have  fucceeded  happily  ;  and  we  in  England  have 
fo  reformed,  that  our  Churches  and  publick  Edi¬ 
fices  are  now  built  after  the  Antique. 

Architecture  is  ufually  divided  into  Civil  and  Mi¬ 
litary  3  Civil  Architecture  teaches  how  to  make  a- 
ny  Kinds  of  Buildings,  Palaces,  Churches,  or  pri¬ 
vate  Houfes.  Military  Architecture  inftrudts  us  in 
the  belt  Way  to  fortify  Cities,  Camps,  Sea-ports, 
or  any  other  Places  of  Strength. 

The  Ancients,  at  feveral  Times,  and  on  feveral 
Occafions,  eftablifhed  Five  Orders  of  Architecture, 
that  is,  five  forts  of  Pillars,  viz.  the  Tufcan,  th  tDo- 
‘  rick ,  the  Ionic k ,  the  Corinthian ,  and  the  Compose , 
'or  Roman  Order ,  ( which  fee  under  thoje  Words.) 
The  Difference  between  which  Orders  confifts  in  the 
Column ,  with  its  Bafe  and  Capital ,  and  the  Enta¬ 
blature ,  that  is,  the  Architrave ,  Frije,  and  Cornice 5 
for  thefe  are  the  Parts  which  conftitute  the  Order , 
and  each  one  hath  its  proper  and  peculiar  Mea¬ 
sures. 

B Tides  thefe  five  ancient  Orders,  fome  Authors 
mention  two  more,  as  that  of  the  Caryatides  and 
the  Perfick  3  which  fee. 

The  Pvules  of  Architecture  require.  That  in  a 
well-buii:  Eabrick  there  Ihould  be  Solidity ,  Conve¬ 
nience  'and  Beauty  3  to  which  fome  Writers 'add, 

'  Order ,  Dijpojition ,  Proportion ,  Decorum ,  and  Oc- 
conomy  :  And  thefe  Eight,  they  fay,  make  the  ne- 
ceflary  Parts  of  Architecture.  Solidity  implies  the 
Choice  of  a  good  Foundation,  and  good  found  Ma¬ 
terials  to  work  with.  Convenience  conlifts  in  fo  or¬ 
dering  and  difpofing  the  Parts  of  an  Edifice,  that 
they  may  not  hinder  or  embarrafs  one  another. 
CBeauty  is  that  agreeable  Form  and  pleafing  Appear¬ 
ance  which  it  exhibits  to  the  Eye  of  the  Spectator. 
Order ,  they  fay,  gives  each  Part  of  the  Building  a 
convenient  Bignels,  whether  we  confider  them  a- 
part,  or  with  Relation  to  the  whole.  And  Dijpo- 
fition  they  make  the  due  ranging  and  agreeable  U- 
.nion  of  all  the  Parts. 

Proportion ,  is  the  Relation  that  all  the  Work 
hath  to  its  Parts,  and  which  every  one  feparately 
hath  to  the  Idea  of  the  wThole  :  For  among  Works 
that  are  perfedt,  from  any  particular  Part  we  may 
make  certain  Judgment  of  the  Greatnefs  of  the 
wholeWork 5  v.  gr.  the  Diameter  of  a  Pillar ,  or  the 
"Length  of  a  Triglyph ,  gives  us  a  right  Idea  of  the 
whole  to  which  they  belong.  And  to  exprefs 
t  p  the  Relation  that  many  things  hav.  ne  another, 
as  to  their  Greatnefs,  and  the  differ  Number  of 
their  Parts,  Vitruvius  indifferently  ufes  thofe  three 
Words,  Proportion ,  Eurithnr  Symmetry  3  the 
two  laffc  of  which  are. much  ol  .  ..  me  Senfe  with 
,  the  firff. 


Decorum  or  Decency  comes  next  to  be  confidcred, 

•  which  confifts  in  making  the  whole  Afpcdt  of  the 
Fa  brick  fo  corredt,  that  nothing  final  1  appear  but 
what  is  founded  upon,  and  approved  by  fome  Au¬ 
thority  :  And  they  fay.  Decorum  teaches  you  to 
have  a  Regard  to  thefe  three  things,  Defign ,  Cufilom , 
and  Nature.  The  Regard  to  Defign  makes  us 
chufe,  for  Inltance,  other  Difpofitiom  and  Propor¬ 
tions  for  a  Palace  than  a  Church.  Tfie  Refpedt 
we  pay  to  Cujlom ,  makes  us  adorn  the  Porches  and 
Entries  into  fuch  Houfes  as  are  within  rich  and  mag¬ 
nificent.  And  the  Regard  we  have  to  the  Nature 
of  the  Places,  makes  us  pitch  upon  different  Prof- 
pedts  for  different  Parts  of  a  Building  :  As  for  Ex¬ 
ample,  w7e  expofe  Bed-chambers  and  Libraries  to 
the  Morning  Sun  :  Winter  Apartments  to  the  Weft, 
and  Clofets  of  Pidtures,  lAc.  to  the  North,  becaufe 
they  require  an  equal  Light. 

O economy  teaches  tfie  Architedt,  they  fay,  to  have 
Regard  to  the  Expences  that  are  to  be  made,  and 
the  Quality  of  the  Materials  near  the  Places  where 
he  builds,  and  to  take  his  Meafures  rightly  for  the 
Order  and  Difpofition,  viz.  to  give  the  Fabrick  a 
convenient  Form  and  Magnitude, 

The  Explanation  of  the  Plate  for  the  Five  Orders 
of  Architedture. 

In  the  Tufcan  Column. 

a  the  Ovolo  or  Egg  :  In  the  Ionic k  and  Corinthian 
Orders,  and  every  where  by  fome  ’tis  called  the 
Echinus.  The  French  call  it  the  fiuart  de  bond, 
b  the  Afiragal  or  Baguette ,  as  the  French  call  it : 
The  Italians  the  Tondino  or  Round  3  below 
which  is  a  fmall  Lift,  Reglet  or  Fillet. 
c  is  the  Grown,  the  French  call  it  the  Larmier, 
e  the  Lift  or  Fillet  under  that. 
f  the  Gula,  or  Talon  in  French, 
g  the  Lift  of  the  Gula. 

H  the  Frieze. 

1  the  Lift  of  the  Architrave. 
k  the  Architrave. 

/  the  Lift  of  the  Abacus. 

m  the  Abacus  Cymatium ,  or  Saillon ,  as  the  French 
call  it. 

n  the  Ovolo  or  Echinus. 

0‘  the  Lift,  Fillet,  or  Ring  under  that. 
p  the  Frieze  of  the  Capital  3  the  French  call  it  the 
Gorgerin  or  Collar  in. 
q  the  Aftragal  of 

r  the  Conge  or  CeinCture ,  as  the  French  call  it  3  or 
of  the  Neck  of  the  Column. 
s  the  Body  of  the  Column  3  in  French  the  Fuji  or 
Vif 

t  the  Liftel  of  the  Bale,  or  the  Netherband  or 
Swath. 

u  the  T  ore,  or  the  Grofs  Baton  in  French, 
w  the  Plinth. 

w  The  Reglet,  Lift,  or  Fillet. 
y  the  Gula  reverfed,  or  the  Talon, 
z  the  Ring,  Lift,  or  Fillet. 

B  the  Die  of  the  Bafe. 

2  the  Reglet  or  Fillet. 

3  The  Bafe  of  the  Pedeftal,  in  French  the  Zocle. 

In  the  Dorick  Column. 

■  a  the  Gula ,  fometimes  the  Grove  or  hollowing  of 
the  upper  Lift.  _ 

/'  the  Dentils  or  Teeth. 
c  the  Capital  of  the  Triglyph  - 
d  the  Triglyph,  of  .which  thofe  Parts  that  are  fra- 
v.  •  ■  med 
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med  inwards,  or  hollowed  are  called  Flutes  ;  and 
the  Square  of  the  Frieze  between  the  Triglyph 
ii called  the  Metops  ;  as  r ;  and  fometimes  the 
outermoft  towards  the  Right-hand  is  called  a  De- 
mi-Metops. 

e  the  Cymatium  or  Bandelette. 
f  the  Gutta  or  Drops. 
g  the  Platband  or  Face. 
b  the  Reglet. 
i  the  Talon  or  Guta, 
k  the  Ovolo  or  Echinus. 

I  three  Annulets  or  Fillets. 
m  the  Frieze,  Gorgerin  or  Collarin. 

S  the  Full,  Shaft  or  Body  of  the  Pillar* 
o  the  Liftel. 
p  the  Tore. 
q  the  Plinth. 
r  the  Fillets  and  Gula. 

B  the  Die  of  the  Bafe. 
t  the  Fillets  or  Reglets  of 
u  the  Bafe  of  the  Pedeftal. 


In  the  Ionick  Column ,  the  Things  in  which  it  dif¬ 
fers  from  the  former ,  are  thefe. 
i .  the  firft  Scotia, 
z.  the  fecond  Scotia. 

3 .  The  Bands  or  Canal  of  the  Voluta. 

4.  the  Voluta. 

5.  the  firft  or  little  Face. 

6.  the  fecond  or  middle  Face. 

7.  the  third  or  the  great  Face. 

9.  the  Figure  of  Eggs  carved  there. 


In  the  Corinthian  Column ,  the  Things  peculiar  are , 

1.  A  Tore,  Reglet,  and  Gula ,  finely  wrought. 

z.  a  Reglet  and  Aftragal,  with 

3 .  F rieze  about  it. 

4,  5,  6.  the  Ranks  or  Rows  of  Leaves,  fome  fay 
of  th z  Acanthus,  or  Great  Dock,  others  of  O- 
live,  and  others  of  Palm. 

8.  the  Abacus  of  the  Capital. 

9.  the  Flower. 

In  the  Compofite  Order. 

The  Pedeftal  of  this  Column  is  the  fame  with  that 
of  the  Corinthian ,  except  in  the  Members  of  the 
Cymatium  and  Bafe. 

And  the  Compofite  Capital  differs  from  the  Corin¬ 
thian  only  in  this ;  that  it  hath  Voluta  or  Scrolls 
like  the  Ionick,  when  the  Corinthian  hath  curled 
Stalks  ;  and  therefore  ’tis  called  Compofite ,becaufe 
»tis  compofed  of  the  Ionick  and  Corinthian  to¬ 
gether. 


ARCHITECTURE.  Some  Writers  on  this 
Subjedt. 

Vitruvius  in  Latin.  Amfterdam.  1 649.  Fol. 

In  Englijh,  by  Mr.  Chr.  Wafe. 

In  French,  by  Mr.  Claude  Perrault.  Paris. 

1673.  Fol. 

Courfe  d' Architecture  enfeigni  dans  F  Accademie 
Royal  d’ Architecture.  Par  Monf.  Fran.  Blonde ll, 
a  Paris.  1675.  Fol. 

Mr.  Evelyn's  Parallel  of  Archite&ure,  laft  Edit. 
1 706.  Land.  Fol. 

Adami  Boecleri  ArchiteCtura  curiofa  nova  cum 
mult  is  Figuris.  Norimberg. 

Albert  Dureri,  ArchiteCtura  &  Geometna.  Pa- 

Potfi's  Architecture,  in  2  Vol.  Fol.  in  Latin  and 
Italian,  and  .lately  done  into  Englijh. 


D Architecture,  par  Jacques  Androuet  du  Cer- 
ceau.  Paris.  1615. 

L' ArchiteCtura  d'  Andria  Palladio.  Venet.  1642. 
con  Fig.  This  is  tranflated  into  Englijh. 

Vitruvius  and  Vignola ,  abridged  by  Mr.  Perrault. 

Palladio's, 

Scamozzi's  >  Architecture. 

I  Vo  t  ton's  j 

Naval  ARCHITECTURE,  an  Art  that  teaches 
the  Conftrudtion  of  Ships,  Galleys,  and  other  float¬ 
ing  Veffels  for  the  Water,  with  Ports,  Moles, 
Docks,  &c.  on  the  Shore,  for  the  Reception  of 
Shipping.  &c. 

Counterfeit  ARCHITECTURE,  is  that  where¬ 
in  the  ProjeCtures  are  painted,  either  with  black  or 
white,  or  coloured,  after  the  Manner  of  Marble  ; 
which  is  alfo  called  Scene  Work  in  the  painting  of 
Columns,  &c.  which  feem  to  ftand  out  in  Relievo  in 
rjl '  li  tres 

ARCHITECTURE,  [in  Perfpedive, ]  a  Sort  of 
Building,  the  Members  of  which  are  of  different 
Meafures  and  Modules,  and  diminifh  in  Proportion 
to  their  Diltance,  to  make  the  Building  appear  long¬ 
er  and  larger  to  the  View  than  it  really  is. 

ARCHITRAVE,  is  the  principal  Beam  or  Poi- 
trail  in  any  Building,  and  the  firft  Member  of  the 
Entablement,  being  that  which  bears  upon  the  Co¬ 
lumn,  and  is  made  fometimes  of  a  Angle  Summer, 
as  appears  in  moft  of  the  ancient  Buildings,  and 
fometimes  of  feveral  Haunfes,  as  is  ufual  in  modern 
Buildings.  It  is  called  the  Reafon-piece ,  or  Mafier- 
beam,  in  Timber  Buildings,  but  in  Chimneys  it  is 
called  the  Mantle-piece  ;  and  over  the  Jaumbs  of 
Doors,  and  Lintels  of  Windows,  Hyperthyron . 

ARCHITRAVE,  [in  Building, ]  is  that  Part  of 
a  Column,  or  Order  of  Column  which  lies  imme¬ 
diately  upon  the  Capital,  and  is  the  loweft  Member 
of  the  Frieze,  and  even  of  the  whole  Entablature. 

The  Architrave  is  fuppofed  to  reprefent  the  prin¬ 
cipal  Beam  in  Timber  Buildings ;  whence  the  Name 
which  is  form’d  of  the  Greek' A pxn  chief,  and  the 
Latin  Arabs,  Beams. 

The  Architrave  is  different  in  the  different  Or¬ 
ders.  In  the  Tufcan  it  only  confifts  of  a  Plain, 
crown’d  with  a  Fillet,  and  is  half  a  Module  in 
Height. 

In  the  D oriel  and  Compofite ,  it  has  two  Faces  or 
Facia ;  and  three  in  the  Ionick  and  Compofite  ;  in 
which  laft  Order  it  is  if  of  a  Module  in  Height, 
though  but  half  a  Module  in  the  reft. 

ARCHITRAVE  Doors ,  fuch  as  have  an  Archi¬ 
trave  in  the  Jaumbs  and  over  the  Door,  upon  the 
Cup- piece  if  ftrait,  or  on  the  Arch  if  the  Top  be 
curved. 

ARCHITRAVE  Windows  are  commonly  an 
Ogee  raifed  out  of  the  folid  Timber  with  a  Lift 
over  it. 

ARCHI VAULT,  [in  Architecture ,"]  the  inner 
Contour  of  an  Arch,  or  a  Band  or  Frame  adorned 
with  Mouldings,  running  over  the  Faces  of  the 
Arch-ftones,  and  bearing  upon  the  Imports.  It  is 
different  in  the  different  Orders.  In  the  Tufcan  it 
has  only  a  Angle  Face  ;  two  Faces  crown’d  in  the 
Dorick  and  Ionick  ;  and  the  fame  Mouldings  with 
the  Architrave  in  the  Corinthian  and  Compofite. 

The  Word  is  French ,  Archivolte ,  where  it  figni- 
fies  the  fame  thing.  V 

ARC  TICK  Circle,  is  a  lefl'er  Circle  of  the 
Sphere  drawn  on  the  Globe  parallel  to  the  Equa¬ 
tor,  and  at  zo°.  30'.  diftant  from  the  North  Pole 
of  the  World,  from  whence  it  takes  its  Name. 

This, 
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This,  and  its  Oppoiite  the  Antarftick ,  are  called 
the  two  Polar  Circles.  They  may  be  conceived  to 
be  defcribed  by  the  Motion  of  the  Poles  of  the  E- 
cliptick  round  the  Poles  of  the  Equator,  or  of  the 
World. 

ARCTOPHYLAX:  See  Bootes . 

ARCTOS  Minor ,  the  fame  with  Urfa  Minor. 
ARCTURUS,  a  fixed  Star  of  the  firft  Magnitude 
placed  in  the  Skirt  of  Arftophylax •  :  Its  Longitude  is 
1 99 3 9 Latitude  3 1  °.  2 Right  Afcenfion  2 1  o°. 
13'.  and  Declination  209.  58*. 

ARCUALIA  OJ/a9  [ Anatomy ,]  the  Bones  of 
the  Sinciput ,  or,  as  fome  will  have  it,  of  the  Tem¬ 
ples.  L. 

ARDENT  Spirits ,  [in  Cbymijlry , ]  are  fuch 
Spirits  as  being  diftilled  from  fermented  Vegetables, 
will  take  Fire  and  burn,  as  Spirit  of  Wine,  Bran¬ 
dy,  Aquavit <z,  &c.  They  are  ufually  dittilled  in 
an  Alembick,  or  in  a  Copper  Body  with  its  Moor’s 
Head  and  Refrigeratory. 

ARDOR  Ventriculi ,  is  the  Difeafe  commonly 
called  the  Heart-burn. 

ARDOR  Urines ,  is  the  fame  with  Dyfuria, 
AREA  of  any  Figure ,  (in  Geometry ,)  is  its  inter¬ 
nal  Capacity  or  fuperficial  Content  reckoned  in  the 
fquare  Parts  of  any  Meafure  ;  as  if  a  Field  be  in  the 
Form  of  a  Square,  and  its  Side  be  forty  Yards  in 
Length,  its  Area  or  fuperficial  Content  will  be  1600 
fquare  Yards :  Or  will  contain  1600  little  Squares, 
each  of  which  is  a  Yard  every  Way. 

t> ; 

Problems.  To  find  the  Area  of  all  Sorts  of  Plane 
i  a..  Figures. 

1.  For  a  Square  or  Re  Ft angle ,  multiply  one  Side 
found  in  any  known  Meafure  by  another  :  The 
Proaudt  is  the  true  Area.  The  Reafon  .of  which 
you  have  under  Multiplication  in  Geometry  ;  which 
fee. 

2.  For  all  Parallelograms,  multiply  the  Perpen¬ 
dicular  let  fall  from  any  Side,  by  the  Side  it  falls 
upon ;  and  the  Product  is  the  Area.  Becaufe  all 
fuch  Figures  are  equal  to  Rectangles  of  the  fame  or 
equal  Bafe  and  Altitude. 

3.  For  all  Plane  Triangles ,  multiply  half  the  Per¬ 
pendicular  let  fall  from  an  Angle,  by  the  oppofite 
Side,  or  half  that  Side  by  the  Perpendicular,  and  the 
Product  is  the  true  Area  ;  becaufe  T riangles  are  the 
Halves  of  Parallelograms  of  the  fame  or  equal  Bafes 
and  Altitudes. 

4.  For  a  Trapezium ,  where  two  Sides  are  pa¬ 
rallel,  multiply  the  Sum  of  the  parallel  Sides  ( b  and 
d)  by  half  ( p  )  the  Perpendicular. 


Bale  by  the  whole  Sum)  of  the  Perpendiculars,  the 
Product  is  the  Area. 


Bafe  1 4,  its  Half  7 
Sum  of  the  Perpen.  11,  its  Half  5,5. 

14  11 

.5,5  7 


7°  77  Area  77. 

70 
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6.  For  all  regular  Figures,  or  Polygons,  multi¬ 
ply  the  half  Sum  of  all  the  Sides  by  the  Length  of 
a  Line  drawn  from  the  Centre  to  the  Middle  of 
any  one  Side,  the  ProduCl  gives  the  Area. 

Becaufe  that  Line  will  be  equal  to  the  Height  of 
each  Triangle  in  the  Polygon,  and  their  Bafes  will 
be  alfo  equal,  becaufe  they  are  Sides  of  a  Regular 
Polygon. 

Thus  in  a  Hexagon ,  whofe  Side  is  8  Yards,  and 


y 


5.  For  any  other  Trapezium ,  or  any  Multangular 
Plane  Figure,  refolve  it  diagonally  into  Triangles; 
and  add  the  Area's  of  thofe  Triangles  (found  by 
jthe  third  Problem)  into  one  Sum  ;  which  will  be 
r  the  true  Area  of  the  whole.  Thus,  fuppofe  a  Tra¬ 
pezium  whofe  Sides  are  not  parallel,  divide  it  into 
two  Triangles  by  a  Diagonal,  and  let  fall  a  Perpen¬ 
dicular  from  the  other  Angles  thereto  ;  then  multi¬ 
ply  the  whole  Bafe  by  half  the  Sum  ("or  half  the 

y  0  l.  i. 


the  Diltance  from  the  Centre  to  the  Middle  of  any 
of  the  Sides  1  o  Y ards. 

The  Sum  of  the  Sides  is  6x8  —  48,  whofe 
half  is  24,  which  multiplied  by  10,  produces  240 
Yards,  the  Area  of  the  Hexagon. 

7.  For  all  Circles,  multiply  half  the  Circumfe¬ 
rence  by  the  Radius ,  becaufe  every  Circle  is  equal 
to  a  ReCtangle  A,  one  of  whofe  Legs  is  the  Peri¬ 
phery,  and  the  other  the  Radius,  as  Archimedes 
hath  demonftrated.  For  Practice,  meafure  the  Se¬ 
mi-diameter,  then  fay.  As  1 000  :  3 1 41  : :  So  is  the 
Semi-diameter  :  To  the  Circumference  :  Which 
found,  multiply  by  half  the  Diameter  (or  Radius ) 
the  Produce  is  the  Area. 

8.  For  a  SePtor  of  a  Circle,  multiply  the  Radius , 
or  one  of  its  Legs  by  half  the  Arch  (or  half  the 
Radius  by  the  whole  Arch)  the  Produdt  gives  the 
Content. 

9.  For  all  Segments  of  Circles, ,  find  the  Area  of 
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the  Senior  infilling  on  the  Ark,  and  alfo  the  Area 
of  the  T riangle,  and  fubtradl  that  of  the  T riangle 
from  that  of  the  Sector,  the  Remainder  is  the  Area 
of  the  Segment. 

10.  For  an  E  l lip  ft  s,  multiply  the  longeft  Diame¬ 
ter  by  the  fhorteft,  and  extrad  the  Square  Root 
of  the  Product,  it  gives  the  Diameter  of  a  Circle, 
whofe  Area  is  equal  to  the  Area  of  thaEllip/s ;  be- 
caufe  the  Diameter  of  fucn  a  Circle  is  a  mean  Pro¬ 
portional  between  the  Diameters  of  the  Ellipfis. 

1 1 .  For  a  Parabola ,  multiply  the  entire  Ordi¬ 
nate  by  the  AbfciJJa  or  intercepted  Ax  ;  then  dou¬ 
ble  that  Produd,  and  divide  the  whole  by  3  ;  the 
Quotient  is  the  Area. 

AREA,  ( Ajlronomy, )  a  Circle  about  the  Moon 
and  fome  Stars,  otherwife  called  Halo.  L. 

AREA,  (in  Fortification,)  the  fuperficial  Con¬ 
tent  of  any  Rampart  or  other  Work. 

AREOLA  Papillaris ,  a  darkilh  colour’d  Circle 
about  the  Nipple. 


AREOMETER,  (of  and 
Gr.  to  mea/ure,)  is  an  In- 
ltrument  to  meafure  the  Gravity 
of  Liquor.  ’Tis  ufually  made  of 
a  thin  fine  Glafs  of  this  Figure, 
and  fealed  at  the  T op,  there  being 
firft  as  much  running  Mercury  put 
into  it  as  will  ferve  to  keep  it  fwim- 
ming  in  an  ered  Pofition.  The 
Stem  is  divided  into  Degrees,  and 
by  the  Depth  of  its  Defcent  into 
any  Liquor,  its  Lightnefs  is  con¬ 
cluded  ;  for  that  Fluid  or  Liquor 
in  which  it  finks  leaft,  mull  be 
heavieft,  and  that  in  which  it  finks 
loweft,  will  be  lighteft. 


Befides  this,  Mr.  Homberg  of  Paris  hath  inven¬ 
ted  a  new  Inftrument  of  this  Kind,  which  is  de¬ 
fer  ibed  in  Philo/.  Tran/.  N.  262.  Thus  A  is  a 
Glafs  Bottle  or  Matrafs,  with  fo  {lender  a  Neck, 
that  a  Drop  of  Water  takes  up  in  it  about  five  or 
fix  Lines,  or  6  i2ths  of  an  Inch.  Near  that 
Neck  is  a  fmall  capillary  Tube  D,  about  fix  Inches 
long,  and  parallel  to  the  Neck. 


When  the  VefTel  is  filled,  the  Liquor  is  poured 
in  at  the  Mouth  B  (which  is  widened  to  receive  a 
Tunnel)  till  it  run  out  at  D  ;  that  is,  till  it  rife  in 
the  Neck  to  the  Mark  C,  by  which  Means  you 
have  always  the  fame  Bulk  or  Quantity  of  Li¬ 
quor  ;  and  confequently,  can  eafily  tell  when  dif¬ 
ferent  Liquors  fill  it,  which  weighs  moil,  or  is 
moil  intenfively-heavy.  But  fome  Regard  is  to  be 


had  to  the  Seafon  of  the  Year  and  Degree  of  Heat 
and  Cold  in  the  Weather  :  For  fome  Liquors  will 
rarify  with  Heat,  and  condenfe  with  Cold ;  and 
accordingly  take  up  more  or  lefs  Room.  See  the 
Memoir es  0/  the  French  Academy  of  Sciences  for  the 
Tear  1699. 

AREOST  YLE,  ( ’Afiert/xn,  Gr.)  in  Architec¬ 
ture,  is  a  Building  where  the  Columns  Hand  a  little 
too  thick,  as  fome  fay  ;  or  as  the  French  Dictiona¬ 
ry  0/  Arts  and  Sciences  exprefles  it,  Loin  a  Loin, 
that  is,  at  a  convenient  Diftance. 

AREOTECTONICKS,  (of  Mars,  and 
T5X75WXI?,  Gr.)  is  that  Part  of  Fortification  and  Mi¬ 
litary  Architecture  which  teaches  how  to  attack 
fafely,  and  to  fight  an  Enemy  advantageously. 

AREOTICK  Medicines ,  (of  Apa<©-,  Gr.)  are 
fuch  as  open  the  Pores  of  the  Skin,  and  render 
them  large  enough  for  the  morbifick  Matter  to  be 
cairied  off  by  Sweat,  or  infenfible  Tranfpiration. 
Blanchard. 


ARGEMA,  CApytfM  Gr.)  a  little  Ulcer  of  the 
Lye  in  the  Circle  of  the  Iris,  having  its  Seat  in  a 
Part  of  the  White,  and  alfo  fome  Part  of  the  Black 
of  the  Eye.  Blanchard. 

ARGENT,  ( Argentum ,  L.)  Silver. 

ARGENT,  the  Name  in  Heraldry  for  the 
white  Colours  which  are  ufed  for  Gentlemen 
Knights  and  Baronets :  But  Barons,  and  all  No¬ 
bles,  have  the  white  Colour  called  Pearl,  as  all 
Sovereign  Princes  have  it  called  Luna :  Without 
either  this  or  Or ,  the  Heralds  fay  there  can  be  no 
good  Armory.  This  is  exprefled  in  Engraving  by 
the  Parts  being  left  plain  without  any  Strokes  from 
the  Graver. 


ARGO,  or  Navis ,  (in  Ajlronomy ,)  is  a  Con- 
ltellauon  of  fixed  Stars  in  the  Southern  Hemifphere. 
°ee  Star  a n d-Gonjiellat io n . 

The  Stars  in  the  Conftellation  Argo ,  in  Ptole¬ 
my  s  Catalogue  are  8  ;  in  Tycho’s  1 1  j  in  the  Bri¬ 
tannic  k  catalogue  25. 

ARGONAUTICKS,  Poems  on  the  Expedi- 

t?"  Companions  in  fetching  the 

Golden  Fleece. 


and 


AauuMEIN  P,  (in  A/lronomy,)  is  an 
y  which  we  feek  another  Ark  unknown, 
proportional  to  the  firft  ;  as  the 

ARGUMENT  of  Inclination ,  is  an  Ark  of  the 
r  tt  tntercepted  between  the  Nodeafcending,  and 
e  Place  of  the  Planet  from  the  Sun,  being  num- 
bA  t0  the  Succeflion  of  the  Signs. 

ARCUMEN'r  of  the  Mom's  Latitude ,  is  her 
Diftance  from  the  Dragon's.  Head  mi  Tail,  viz. 
w  ere  the  Orbit  of  the  Moon  in  two  Points  dia¬ 
metrically  oppofite,  is  interfered  by  the  Ecliptick, 
whereby  we  find  out  the  Quantity  of  the  real  Ob¬ 
scuration  in  Echpfes,  or  how  many  Digits  are  dark¬ 
ened. 


r,  with  Painters,  &c.  the  Per- 
ions  reprefented  m  a  Landskip,  in  Contradiftindion 
to  the  Country  or  Profped. 

ARGYROCOMUS,  (A^koV©-,  Gr.)  ac- 
cording  to  fome  Writers,  is  a  Silver-colourM  Co¬ 
met  differing  very  little  from  the  Solar  Comet,  ex- 
cept  that  it  is  of  a  brighter  Silver  Colour,  and  fhines 

wuh  fo  great  a  Luftre,  that  it  dazzles  the  Eyes  of 
the  Beholders. 

ARIES,  (in  Ajlronomy,  the  Ram,)  a  Conftella- 

hon  or  Sign  of  the  Zodiack.  See  Sign,  Conjlella - 
tion,  and  Zodiac k. 

The  Stars  in  the  Conftellation  Aries,  in  Ptole- 
?ney  s  Catalogue,  are  1  8  j  in  Tycho’s  21  3  in  the 
B ntanmek  Catalogue  65, 
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ARIETUM  Levatio,  an  old  fportive  Exercife, 
frequently  forbidden  in  our  Epifcopal  Synods  and 
Conftitutions,  and  feems  to  have  been  the  fame 
with  the  Quintane  or  Quintal,  as  Dr.  Kennet 
thinks.  See  bis  Faroe.  Antiquities. 

ARISTA,  (in  Botany,)  fignifies  that  long  (len¬ 
der  Needle-like  Beard  which  grows  out  from  the 
Husk  of  Corn  or  Grafs :  By  fome  ’tis  called  the 
Awn. 

ARITHMETICAL  Complement  of  a  Loga¬ 
rithm ,is  what  that  Logarithm  wants  of  io.ooooooo. 
That  the  Arithmetical  Complement  of  7.1079054 
is  2.8920946,  where  each  Figure  but  the  laft  is 
taken  from  9,  and  that  from  1  o. 

ARITHMETICAL  Progrejfion ,  or  Proportion  : 
See  the  Word  Progrejfion. 

ARITHMETICK,  ( 'Ati&fMVMi ,  Gr .)  is  the 
Art  of  Numbring  truly  ;  or,  as  feme  define  it,  the 
Science  of  Difcrete  Quantity  :  ’Tis  divided  into 
two  general  Branches ;  Common  Arithmetic k ,  and 
Algebra. 

Theoretical  ARITHMETICK,  is  the  Science 
of  the  Properties,  Relations,  Use.  of  Numbers  con- 
fidered  abftrabtedly,  with  the  Reafons  andDemon- 
ftrations  of  the  leveral  Rules. 

Practical  ARITHMETICK,  is  the  Art  of 
computing  ,  that  is,  from  certain  Numbers  given 
of  finding  certain  others,  whofe  Relation  to  the  for¬ 
mer  is  known. 

Infrumental  ARITHMETICK,  is  that  where 
the  common  Rules  are  performed  by  the  Means  of 
Inftruments,  contrived  for  Eafe  and  Difpatch  as 
Napier's  Bones ,  &c. 

Logarithmetical  ARITHMETICK,  is  that 
which  gives  the  Calculus  of  Numbers,  or  of  deter¬ 
minate  Quantities  by  the  common  numeral  Quan¬ 
tities. 

Specious  ARITHMETICK,  is  that  which 
gives  the  Calculus  or  Quantities,  by  ufing  the  Let¬ 
ters  of  the  Alphabet  inftead  of  Figures. 

Decadal  ARITHMETICK,  is  that  which  is 
performed  by  a  Series  of  ten  Characters,  fo  that  the 
Progreffion  is  from  1  o  to  10. 

cDyadick  ARITHMETICK,  is  that  in  which 
only  two  Figures,  i.and  o.  areufed. 

Tetraftick  ARITHMETICK,  is  that  wherein 
only  the  Figures  1,  2,  3.  are  ufed. 

Vulgar  ARITHMETICK,  is  that  which  is 
converfant  about  Integers  and  Vulgar  Fractions. 

Sexagefimal  ARITHMETICK,  is  that  which 
proceeds  by  Sixties,  or  the  DoCtrine  of  Sexagefimal 
Fractions. 

Decimal  ARITHMETICK,  is  the  DoCtrine  of 
Decimal  F raCtions. 

Political  ARITHMETICK,  is  the  Application 
of  Arithmetick  to  Political  Subjects,  as  the  Strength 
and  Revenues  of  Kings,  Births,  Burials,  the  Num¬ 
ber  of  Inhabitants,  & c. 

ARITHMETICK  of  Infinites ,  is  the  Method 
of  humming  up  a  Series  of  Numbers,  confilting  of 
Infinite  T erms,  or  of  finding  the  Ratio’s  thereof. 

ARITHMETICK.  Authors  on  this  SubjeCt 
are, 

Wingate’s  Arithmetick,  the  laft  Edition. 

Tacquet’s  Arithmetick,  in  Latin  or  Englijh. 

Willi sf or d’s  Arithmetick,  Natural  and  Artificial. 
I \ond .  1656.  a  good  old  Book. 
f  Diophanti  Alexandria i  Arithmeticorum  Lib.  6, 
Uf  de  Numeric  Multangulis  Lib.  unus ,  cum  Com- 
mentariis  G .  Bocheti ,  Uf  Obfervationibus  P.  P.  de 
Fermat,  cui  accejfit  Doctrines  analytic#  inventum 
novum.  Tolofee.  1670.  Folio, 

Moor’s  Arithmetick. 


Parfons’s  and  Waft  all’s  Arithmetick  and  Al¬ 
gebra. 

Jeak’s  Arithmetick.  Pol. 

Wells’  s  Arithmetick  in  Latin.  Ox  on. 

Sir  IJaac  Newtons  Arithmetica  Univerfalis.  Can- 
tab.  1607. 

.  Ward's  Arethmetick ,  in  his  young  Mathemati¬ 
cian’s  Guide. 

ARK,  the  fame  with  Arch  ;  which  fee. 

ARK  of  Direction,  or  Progrejfion,  (in  Aflrono - 
myfi)  is  that  Ark  of  the  Zodiack  which  a  Planet  ap¬ 
pears  to  deferibe  when  its  Motion  is  forward  ac¬ 
cording  to  the  Order  of  the  Signs. 

It  is  alfo,  in  the  Ptolemaic k  Syftem,  the  Ark  of 
the  Epicycle ,  which  a  Planet  deferibes  when  it  is 
progreflive  according  to  the  Order  of  the  Signs. 

ARK  of  Retrogradation ,  is  that  which  a  Planet 
deferibes  when  it  is  retrograde,  or  moves  contrary 
to  the  Order  of  the  Signs. 

ARK  of  the  firfi  and  fecond  Station ,  is  the  Ark 
which  a  Planet  deferibes  in  the  former  or  the  latter 
Semi-circumference  of  his  Epicycle  when  it  appears 
flationary. 

ARM,  '{in  Geography ,)  a  Branch  of  a  Sea  or 
River. 

ARMA  deponere ,  {in  Law ,)  to  lay  down  Arms, 
a  Punifhment  enjoined  when  a  Man  hath  com¬ 
mitted  an  Offence.  L. 

ARMA  Reverfata ,  inverted  Arms,  a  Punilhment 
when  a  Man  is  found  guilty  of  Treafon  or  Felony. 

ARMARIUM  Unguent um ,  the  fame  with  the 
Hoplo  -  Chrifma ,  Magnes  Microcofmicus  ;  or  a 
Weapon  Salve,  whereby  Wounds,  as  they  pre¬ 
tend,  may  be  cured  at  a  Diftance,  by  drefling  the 
Weapon  only.  They  prefcribe  it  to  be  made  of 
the  Flefh  of  a  Man  hanged,  or  which  died  fome 
fuch  violent  Death,  at  the  Increafe  of  the  Moon, 
and  in  a  good  Sign,  Ufc.  according  to  the  fool  ilh 
and  wicked  Superftition  of  Aftrologers.  See  a  good 
Refutation  of  this  Jmpofture,  and  of  the  Argu¬ 
ments  brought  for  it  by  the  Author  of  Pbilojo- 
phiee  Mofaic in  Athan.  Kircher  de  Magnet e ,  lib. 
3.  pars  7. 

ARMED,  is  faid  at  Sea,  of  a  Man  of  War  fit¬ 
ted  out  and  provided  in  all  Refpedts.  Alfo  a  Crofs- 
Bar-Shot  is  faid  to  be  armed ,  when  fome  Rope- 
Yarn,  or  the  like,  is  roiled  round  about  one  End 
of  the  Iron  Bar  which  runneth  through  the  Shot, 
both  that  the  Shot  may  be  the  better  rammed  down 
into  the  Gun,  and  alfo  chiefly,  left  the  fharp  End 
of  the  Bar  fhould  catch  into  any  Honey-combs  with¬ 
in  the  Cylinder  of  the  Piece. 

A  Load-ftone  is  alfo  faid  to  be  armed ,  when  it 
is  capped  or  cafed,  or  fet  in  Iron,  in  order  to  make 
it  up  the  greater  Weight,  and  alfo  to  diftinguifh 
readily  its  Poles.  Kircher ,  in  his  Book  de  Magnet  e> 
tells  us.  That  the  belt  Way  to  arm  a  Loadftone,  is 
to  drill  a  Hole  through  the  Stone  from  Pole  to  Pole, 
and  in  that  to  place  a  Steel  Rod  of  a  moderate 
Length ;  which  Steel  Rod  will,  he  faith,  at  the 
End,  take  up  more  Weight,  than  the  fame  Stone 
armed  the  common  Way  can  do  j  as  he  faw  tried 
at  Rome. 

ARMED,  is  the  proper  Term  in  Heraldry  for 
Blazoning  the  Beaks  and  Feet  of  Cocks,  and  all 
Birds  of  Prey  ;  and  thefe  are  always  painted  of  a 
different  Colour  from  the  Bird  it  felf,  and  there¬ 
fore  they  fay  he  beareth  a  Cock,  or  a  Falcon  armed 
Or ,  Gules y  &c. 

ARMILLA  membranofia ,  {Anatomy J)  the  annu¬ 
lar  Ligament,  a  Ligament,  Band,  or  String,  which 
comprehends  the  other  Ligaments  of  the  Hand  in  a 
fort  of  a  Circle,  L,  AR- 
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ARMILLARY  Sphere,  is  when  the  greater  and 
Iefl'er  Circles  of  the  Sphere  being  made  of  Brafs, 
Wood,  Pafte- board,  &c:  are.  put  together  in  their 
natural  Order,  and  placed  in  a  Frame,  fo  as  to 
reprefent  the  true  Polition  and  Motion  of  thofe 
Circles. 

See  the  Figure  following. 


ARMINGS,  in  a  Ship,  are  the  fame  with 
IVaJl-cloaths ,  which  are  red  Cloths  hung  about 
the  Outfides  of  the  Ship’s  upper  Works  fore  and 
aft,  and  before  the  Cubbridge-heads ;  and  there 
are  fome  alfo  hung  round  the  T ops,  and  thefe  are 
called  Top-Armings, 

ARMONIACK  Salt :  See  Sal  Armoniack. 

ARMONIACK  Volatile  Spirit  :  See  Volatile 
Spirit  of  Sal  Armoniack. 

ARMOR,  \  (in  Law,)  any  thing  that  a  Man 

ARMOUR,  T  either  wears  for  his  Defence,  or 
that  he  takes  into  his  Hand  in  his  Fury  or  Rage,  to 
ftrike  or  throw  at  another. 

ARMORY,  the  fame  with  Heraldry ,  being  the 
Art  of  truly  Blazoning  and  Marlhalling  all  Coats  of 
Arms,  and  appropriating  them  to  theii  propel 


Rearers, 

ARMS  of  Courtefy,  ?  thofe  Arms  anciently  ufed 
ARMS  of  Parade,  S  in  Jufts  and  Tourne- 
ments,  as  Swords  without  Edge  or  Point,  and  fome- 
times  wooden  Swords,  and  alfo  Canes,  Lances  not 

{hod,  Gfc.  j  .  .  . 

Charged  ARMS,  (Heraldry,)  are  fuch  as  retain 

their  ancient  Integrity,  with  the  Addition  of  fome 
new  honourable  Charge  or  Bearing. 

Intire  ARMS,;  (in  Heraldry ,)  are  fuch  as  retain 
Full  ARMS,  S  their  primitive  Purity,  Integri¬ 
ty,  and  Value,  without  any  Alterations,  Diminu¬ 
tions,  or  Abatements.  .  . 

Vocal  ARMS,  (in  Heraldry ,)  fuch  wherein  the 

Figures  bear  an  Allufion  to  the  Name  of  the  Fa- 

m*  AROMATICK,  ( Aromaticus ,  L.  of 

xof,  Gr .)  the  fame  with  Odoriferous,  or  fweet-lcen- 

ted 

AROMATICK  Volatile  Salt ,  the  fame  with 
Sal  Volatile  Oleofum  ;  which  fee.  _ 

AROMATIZATION,  or  arotnating  of  Me¬ 
dicines,  is  mingling  them  with  a  due  Proportion  of 
aromatick  Spices,  &c.  in  order  to  make  them  more 

grateful  and  ufeful.  . 

AROND1E,  (in  Heraldry ,)  as  a  crofs  Arondie , 
i  e.  rounded  \  is  a  Crofs  whofe  Arms  are  compoled 
of  Sedlions  of  a  Circle  not  oppofite  to  each  other, 
fo  as  to  make  the  Arms  bulge  out  thicker  in  one 
Part  than  another,  but  both  the  Sections  of  each 
Arms  lying  the  fame  Way,  fo  that  the  Arm  is  eve¬ 
ry  Way  of  an  equal  Thicknefs,  and  all  of  them 


terminating  at  the  End  of  the  Efcutcheon  like  the 
plain  Crofs. 

ARQUEBUSE,or  Harquehufs ,  is  a  large  Hand 
Gun  fomething  bigger  than  our  Mufquet ;  by  fome 
’tis  called  a  Callever. 

ARRAIGN,  [arranger,  F.)  is  to  put  a  Thing  in 
Order,  or  in  its  Place. 

To  ARRAIGN  the  Affize,  is  to  caufe  the  Te¬ 
nant  to  be  called  to  make  the  Plaint,  and  to  fet  the 
Caufe  in  fuch  Order  as  the  Tenant  may  be  enfor¬ 
ced  to  anfwer  thereto. 

Alfo  a  Prifoner  is  faid  to  be  arraign’d,  when  he 
is  indidfed  and  put  to  his  Tryal. 

ARRAY,  [ Arraye, ]  in  Law ,  is  the  ranking  or 
ordering  a  Jury  or  Inqueft  of  Men  that  are  impan- 
nelled  upon  any  Cauie. 

ARRENTATION,  fignifies  the  licenfing  an 
Owner  of  Lands  in  the  Foreft  to  enclofe  them 
(with  a  Hedge  and  a  little  Ditch)  under  a  yearly 
Rent. 

Saving  of  the  Arrentation ,  is  the  faving  Power 
to  give  fuch  Licences  for  a  yearly  Rent. 

ARRERAGES,  are  Duties  behind  unpaid  after 
the  Days  and  Times  in  which  they  are  due,  and 
ought  to  have  been  paid,  whether  they  be  Rents  of 
a  Manor,  or  any  other  thing  referv’d. 

ARREST,  [Arrejle,  F.\  is  when  one  is  legally 
taken  and  reftrained  from  his  Liberty. 

ARRESTANDIS  bonis  ne  dijftpantur,  is  a  Writ 
which  lies  for  him  whofe  Cattle  or  Goods  are  ta¬ 
ken  by  another,  who,  during  the  Controverfy, 
doth,  or  is  like  to  wafte  and  confume  them,  and 
will  hardly  be  able  to  make  Satisfa&ion  for  them  af¬ 
terwards. 

ARREST  ANDO  ipfum  qui  pecuniam  recepit  ad 
proficiendum  in  ob/equium  Regis,  Sic.  is  a  Writ  that 
lieth  for  the  Apprehenfion  of  him  that  hath  taken 
Preft-money  towards  the  King’s  Wars,  and  hides 
himfelf  when  he  fhould  go. 

ARRESTO  faVto  fuper  bonis  mercatorum  alieni- 
genorum ,  is  a  Writ  that  lies  for  a  Denizon  againft 
the  Goods  of  Strangers  of  another  Country,  found 
within  the  Kingdom,  in  Recompence  of  Goods 
taken  from  him  in  that  Foreign  Country,  after 
Denial  of  Reftitution*  This,  among  the  Civili¬ 
ans,  is  called  Clarigatio ,  but  now  barbaroufly  Rc - 
prifalio. 

ARRETTED,  [in  Law,)  is  he  that  is  commen¬ 
ted  before  any  Judge,  and  charged  with  a  Crime. 

ARRIERE  Garde  :  See  Rear-Garde. 

ARSENAL,  is  a  Royal  or  publick  Magazine, 
or  Place  appointed  for  the  making  and  keeping 
of  all  Arms  neceflary  either  for  Defence  or  Af- 
.  fault. 

ARSIS  &  Thefts,  are  certain  Terms  in  Mufi- 
cal  Compofitions,  as  where  a  Point  being  invert¬ 
ed,  is  faid  to  move  per  Arfin  &  Thefin,  that  is  to 
fay,  where  a  Point  rileth  in  one  Part,  and  falls  in 
another  ;  or  on  the  contrary,  where  it  falls  in  one 
Part,  and  rifeth  in  another ;  whence  is  produced  a 
very  agreeable  Variety. 

ARTERIACKS,  [’ArmetetKa,  Gr.)  Medicines 
good  againft  Difeafes  or  Diforders  of  the  Wind¬ 
pipe  ;  and  which  help  the  Voice. 

ARTERY  :  There  are  three  Kinds  of  Duifts  in 
an  animal  Body  which  bear  the  Name  of  Artery, 
the  Atpera  Arteria  or  Trachea,  the  Arteria  Pulmo 
naria,  or  Vena  Arteriofa ;  both  which  fee:  And 
moft  properly,  the  Aorta ,  or  great  Artery,  which 
carries  the  fpirituous  Blood  from  the  left  Ventricle 
of  the  Heart  by  its  Branches,  to  all  Parts  of  the  Bo¬ 
dy  ;  this,  and  its  Ramifications  are  the  only  true 

Arteries. 
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Arteries.  The  Word  Artery,  fome  fay,  is  derived 
from  arm'™  alt^v,  becaufe  ’tis  continually  riling 
or  moving  with  a  Pulfe-like  Motion  ;  and  may  be 
defined  to  be  an  organical  and  fimilar  Part,  oblong 
and  round,  appointed  to  convey  fpirituous  Blood 
to  all  Parts  of  the  Body. 

The  greateft  Artery  in  the  whole  Body  is  the  A- 
orta ,  for  that  Reafon  often  called  the  Arteria  mag- 
na  \  and  from  it  all  the  Arteries  in  the  whole  Body 
are  derived,  except  the  Arteria  pulmonaris.  A 
brief  Account  of  which,  and  how  they  fpring  from 
the  Aorta ,  I  (hall  here  fubjoin. 

Before  it  comes  out  of  the  Pericardium ,  it  fends 
out  fometimes  one,  but  oftner  two  fmall  Arteries, 
on  each  Side  one,  which  compafs  the  Balls  of  the 
Heart  like  a  Garland  in  their  Circuit,  fending 
down  divers  T wigs  lengthways  on  the  Heart  ;  and 
thefe  are  called  the  Arteria  coronaria.  When  thefe 
two  fmall  Arteries  have  encompafled  the  Balls  and 
meet,  they  inolculate  one  with  another,  but  not 
with  the  Veins.  At  their  Rife  out  of  the  Aorta , 
there  is  a  Valve  to  hinder  the  Reflux  of  the  Blood 
into  the  Aorta .  Thefe  coronary  Arteries,  Dr. 
Ruyfch  obferves,  fend  Branches  to  the  Auricles,  and 
to  the  very  Subftance  of  the  Heart  itfelf,  and  to  the 
Root  of  the  Trunk  of  the  Aorta. 

The  afcending  Trunk  then  running  up  under 
the  Vena  Cava ,  lies  upon  the  Wind-pipe,  and  pre- 
fently  fendeth  forth  two  large  Branches,  where- 
.  of  one  pafleth  to  the  right,  the  other  to  the  left 
Arm  :  They  are  called  Rami  fubclavii ,  becaufe 
they  march  under  the  Clavicula  ;  and  as  foon  as 
they  are  gone  out  of  the  Breaft,  are  called  Axil- 
lares.  The  right  is  the  larger,  and  rifing  higher, 
goes  a  more  diredt  Way  towards  the  right  Arm; 
the  left  is  lefs,  and  rifing  lower,  afcends  more 
obliquely  towards  the  left  Arm.  They  fend 
out  feveral  Branches  both  from  their  lower  and 
upper  Side. 

From  the  lower  proceeds  the  fuperior  Interco- 
ftal,  which  runs  along  the  Interlaces  or  Intervals 
of  the  four  uppermolt  Ribs,  and  fends  Slips  to 
the  neighbouring  Mufcles  and  fpinal  Marrow  : 
Thefe  fometimes  are  propagated  from  the  cervi¬ 
cal  Arteries  coming  out  through  the  Holes  of  the 
Vertebra. 

From  the  upper  Side  of  each  Subclavian  fprings 
firft  the  Mammari ,  which  defcends  tov/ards  the 
Breaft  through  the  Mufcles  that  fill  up  the  Inter- 
ftices  of  the  Cartilages  of  the  true  Ribs ;  and  a 
confiderable  Branch  of  each  defcending  out  of  the 
Thorax  by  the  Sides  of  the  Cartilago  enfformis ,  run 
down  the  Abdomen  under  the  Mufculi  recti,  fpread- 
ing  there  into  many  T wigs,  which  are  faid  to  inof- 
culate  with  the  Extremities  of  the  like  T wigs  of  the 
Epigaftick  Artery  afcending.  But  that  Opinion  is 
fo  oppofite  to  the  Circulation  of  the  Blood,  that  it 
is  impoflible  to  be  true  ;  for  no  Blood  can  afcend 
by  the  Mammaria ,  nor  defcend  by  thefe  afcending 
T  wigs  of  the  Epigaflria. 

The  next  is  Cervicalis ,  (otherwife  called  Verte- 
%ralis)  which  fendeth  Slips  to  the  Vertebra  and 
Mufcles  of  the  Neck,  at  whofe  feventh  Vertebra 
it  enters  in  by  the  Holes  of  the  tranfverfe  Procefles, 
and  pierceth  the  Membrane  that  invefts  the  fpinal 
Marrow,  bellowing  Twigs  both  on  the  Membrane 
and  Marrow,  and  runs  up  therewith  in  at  the  great 
*  Hole  of  the  Occiput,  and  being  entered  the  Skull, 
both  Branches  (the  right  and  left)  join  under  the 
Medulla  oblongata ,  and  then  are  divided  into  innu¬ 
merable  molt  fmall  T wigs,  which  make  wonderful 
•  net-like  Plexus  in  the  Pia  Mater  about  the  Cere- 
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helium ,  and  run  into  the  Subftance  of  the  Cerebel¬ 
lum  it  fell ;  and  fome  of  them  being  united  with 
thofe  of  the  Carotides,  make  Part  of  the  very  Rete 
mirabile. 

The  third  Artery  that  rifeth  out  of  the  upper 
Side  of  the  Subclavian  is  Mufcula ,  which  is  fpent  on 
the  Mufcles  of  the  Neck,  and  fometimes  all'o  on 
fome  of  the  Arm. 

After  the  Subclavians  have  had  all  thefe  Pairs  of 
Arteries  going  out  of  them,  they  pafs  out  of  the 
P borax,  and  begin  to  be  called  axillar. 

At  the  fame  Place,  or  very  near,  where  the  af¬ 
cending  Trunk  of  the  Atfrta  fends  out  the  Subcla¬ 
vians  fideways,  the  Remainder  of  it  is  divided  into 
two,  called  Carotides,  which  afcend  dire&ly  up¬ 
wards  (though  the  right  fometimes  arife  from  the 
right  Subclavian.)  Thefe,  at  their  Rife,  are  fuf- 
tained  by  the  Thymus  ;  and  having  beftowed 
Twigs  on  the  Larynx ,  Tongue,  the  Mufcles  of 
the  Os  Hyoides ,  and  the  neighbouring  Gland,  pafs 
up  on  each  Side  by  the  Sides  of  the  Wind-pipe  to 
the  Jaws,  with  the  internal  Jugular  Vein,  and 
there  are  each  fubdivided  into  the  external  and  in¬ 
ternal  Branches. 

The  External  is  fmaller,  and  is  difperfed  into  all 
the  Mufcles  of  the  Cheeks,  Forehead,  Temples, 
Lips,  and  in  general,  through  all  the  outer  Parts  o.f 
the  Plead  and  Face. 

The  Internal,  which  is  larger,  fends  forth  fome 
more  Twigs  to  the  Larynx,  Tongue ,  &c.  as  alfo 
to  the  Glands  behind  the  Ears,  and  the  fpongy 
Parts  of  the  Palate  and  Nole.  Then  it  entreth 
the  upper  Jaw,  and  bellows  a  fmall  Slip  on  the 
Root  of  each  Tooth  (as  the  external  did  on  the 
Roots  of  the  Teeth  of  the  lower  Jaw)  whereby 
fharp  Humours  flowing  in  upon  them,  fometimes 
caufe  a  very  painful  Tooth-ach.  The  Remainder 
of  it  climbs  upon  the  Skull,  being  about  the  Bafis 
divided  into  two  Branches  ;  the  lefs  and  hinder 
whereof  having  fent  one  Slip  to  the  inner  Mufcles 
of  the  Neck,  and  another  through  the  Hole  of  the 
uppermoft  Vertebra  into  the  Membrane  that  invefts 
the  fpinal  Marrow,  afcending  farther,  enters  the 
Skull,  at  the  Hole  by  which  the  fixth  Pair  of 
Nerves  (  commonly  fo  called  )  comes  out,  and 
creeping  along  the  Dura  Mater,  ends  near  its  Si¬ 
nus  (which  yet  fome  fay  it  enters.)  The  larger 
Branch,  tending  upwards,  is  carried  through  the 
bony  Channel  in  the  Wedge-like  Bone,  with  a 
winding  Dudl  to  the  Sella  equina  ;  at  whofe  Bafis, 
after  it  has  fent  out  a  T wig  on  each  Side  into  the 
Dura  Mater,  it  opens  it  felf  into  many  fmall 
Slips,  which  being  interwoven  with  thofe  of  the 
cervical  Artery  (above-mentioned)  make  the  Rete 
mirabile ,  which  is  more  obfervable  in  Bealls  than 
in  Men.  Yet  it  is  not  all  fpent  on  the  faid  Slips, 
but  perforating  the  Dura  Mater,  it  enters  the  Pia 
Mater  with  two  notable  Branches,  which  being 
divided  into  very  fmall  Twigs,  are  mingled  with 
thofe  of  the  cervical  Artery,  with  which  they 
pals  out  of  the  Skull,  and  accompany  the  fpinal 
Marrow  even  to  the  Loins :  Afterwards  it  fends  a 
fmall  Branch  through  the  fecond  Hole  of  the 
Wedge-like  Bone  with  the  Optick  Nerve,  out  of 
the  Skull  to  the  Eye  ;  and  yet  Hill  fupplying  more 
Twigs  to  the  Subftance  of  the  Brain  and  Pia  Ma¬ 
ter,  and  being  united  with  fome  other  T wigs  of 
the  cervical  Artery,  it  makes  the  Plexus  Ch oroides. 

The  defcending  Trunk  of  the  Aorta,  which  is 
larger  than  the  afcending,  goes  down  by  the  Gul¬ 
let,  to  which  it  cleavetb.  And  hence  is  a  Man 
that  is  hot,  fo  much  cooled  with  a  Draught  of 
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cool  Drink  j  for  the  Gullet  being  cooled  thereby, 
the  Blood  in  the  Aorta  contiguous  to  it,  mull  needs 
be  cooled  likewife. 

Before  it  arrive  at  the  Diaphragm,  it  fends  out  of 
its  hinder  Side  the  Inferior  Intercoftals,  which  run 
along  the  Interllices  of  eight  or  nine  of  the  lower 
Ribs,  namely,  thofe  which  the  Superior  Interco- 
ilals  did  not  fupply.  They  likewife  fend  Sprigs  by 
the  Holes  of  the  Vertebra ,  made  for  the  Nerves, 
to  the  Marrow  of  the  Back,  and  to  the  Mufcles 
which  reft  upon  the  Vertebra •,  and  alfo  to  thofe  of 
the  Thorax.  Sometimes  above  this,  and  fometimes 
below  it,  there  arifeth  alfo  out  of  the  hinder  Part  of 
the  Aorta  an  Artery  called  Bronchialis ,  firft  found 
out  and  fo  named  by  Fred.  Ruych ,  which  accom¬ 
panies  all  the  Bronchia  of  the  Wind-pipe. 

When  it  comes  to  the  Midriff,  there  fprings  out 
of  the  Phrenic#,  one  on  each  Side  ;  thefe  running 
all  through  the  Diaphragm,  pafs  up  into  the  Me¬ 
dia]}  inum,  and  fometimes  into  the  Pericardimn. 

Then  having  penetrated  the  Midrift,  it  defcends 
in  one  Trunk  to  the  fifth  Vertebra  of  the  Loins  j 
in  which  Paffage  it  firft  fendeth  forth  the  Cceliaca ’, 
which  arifeth  fingle,  and  is  fo  called, .  becaufe  it 
fendeth  Twigs  to  the  Stomach.  This  fpringeth 
from  t^e  Fore- part  of  the  Trunk  at  the  firft  V erte- 
bra  of  the  Loins,  and  defcending  under  the  hollow 
of  the  Liver,  upon  the  Trunk  of  the  V ena  Porta , 
it  is  divided  into  two  Branches,  the  Right  and 
Left. 

The  Right,  which  is  the  fmaller,  afcending, 
produces  in  its  upper  Part  the  Gajlrica  dextra ,  that 
comes  to  the  Pylorus ,  whence  Spigelius  calls  it  Py¬ 
loric  a  :  And  befides,  the  Cyjiica  gemella ,  which 
are  very  fmall,  and  are  difperfed  through  the  Gall- 
Bladder.  And  out  of  its  lower  Side  there  fpring ; 

1.  Epiplois  dextra,  which  runs  through  the  right 
Side  of  the  inner  or  hinder  Leaf  of  the  Caul  and  the 
Colon  that  it  is  annexed  to. 

2.  Intejlinalis ,  bellowed  on  the  Duodenum  and 
Beginning  of  Jejunum. 

•  3.  Gajiro-epiploi  dextra ,  on  the  right  Side  (to  the 
Middle)  of  the  Bottom  of  the  Stomach,  and  alfo 
pn  the  Caul  that  it  is  knit  to  its  Bottom. 

4.  Hepatic #,  which  are  two  fmall  ones  :  Thefe 
are  fpent  on  the  inverting  Membrane  of  the  Liver 
( for  its  Parenchyma  is  nourilhed  by  the  Porta)  the 
Capjula  communis,  the  Gall-Bladder,  and  Par  us  Bi- 
larius. 

The  Remainder  of  this'  Right  Branch  enters  the 
Mefentery  with  many  Twigs. 

The  Left  Branch  of  the  Cceliaca ,  which  is  called 
Splenicus  (fometimes  fpringing  immediately  from 
the  Aorta )  is  larger  than  the  Right ;  and  as  it  goes 
towards  the  Spleen,  it  fendeth  forth  of  its  upper 
fide  Gajlrica  major,  which  after  it  hath  bellow’d  a 
Slip  upon  the  upper  and  middle  Part  of  the  Sto¬ 
mach,  is  divided  into  two  others ;  the  firft  whereof 
is  called  Coronariajiomachica ,  which  encompafles 
the  upper  Ofifice  of  the  Stomach  like  a  Garland, 
and  fends  many  Twigs  to  the  Body  of  the  Ventri¬ 
cle  it  felf ;  the  other  Gafrica  fmijlra,  which  (ac¬ 
cording  to  Die?nerbroeck)  is  carried  towards  the 
right  Hand  into  the  upper  Part  of  the  Stomach,  and 
to  the  Pylorus.  Out  of  its  lower  fide  fprings,  firft, 
Epiplois  pofica,  which  runs  to  the  hinder  Leaf  of  the 
Omentum ,  and  the  Colon  annex’d  to  it ;  fecondly, 
Epiplois  fmijlra,  which  is  bellowed  on  the  lower 
and  left  fide  of  the  Omentum. 

Juft  as  the  fplenick  Branch  is  entring  into  the 
Spleen,  there  arifes  out  of  itg  upper  Part  Vat  breve 


arteriofum,  which  goeth  ftrait  to  the  left  Part  of  the 
Bottom  of  the  Stomach  ;  and  the  G afro- epiplois 
JiniJlra ,  which  being  fuftained  by  the  upper  or  fore 
Leaf  of  the  Omentum,  fends  fome  T wigs  thereto, 
and  alfo  to  the  left  Part  of  the  Bottom  pf  the  Sto¬ 
mach,  and  to  both  its  fore  and  hinder  Sides,  then  it 
enters  into  the  Spleen. 

All  thefe  Arteries  fpring  from  the  Cceliaca,  and 
accompany  the  V  eins  of  the  Porta  of  the  like  De¬ 
nomination. 

The  next  that  arifeth  out  of  the  Trunk  pf  the 
Aorta  is  the  upper  Mefenterick,  which  fprings  frpm 
the  Fore-part  of  it  as  the  Celiac  did.  It  accom¬ 
panies  the  Vena  mefariaca  of  the  Porta,  and  runs 
through  all  the  upper  Part  of  the  Mefentery,  and 
bellows  many  Branches  on  the  Guts,  Jejunum ,  //*- 
um ,  and  that  Part  of  the  Colon  that  lieth  in  the 
right  Hypochonder. 

Immediately  below  tins,  about  the  fecond  Verte¬ 
bra  of  the  Loins,  there  go  out  of  each  fide  of  the 
defcending  Trunk  of  the  Aorta  an  emulgent  Arte¬ 
ry,  each  of  which  being  after  its  Rife  divided  intp 
two,  and  fometimes  into  three  Branches,  enters 
the  Kidney  on  its  own  fide.  The  right  fprings 
out  of  it  a  little  lower  than  the  left  j  both  are  fub- 
divided  into  innumerable  Twigs  in  the  Parenchima 
,of  the  Kidneys,  (all  of  which  are  inverted  with 
the  V eins  in  one  common  Capfula  borrow’d  from 
the  PelpiJ  and  their  Capillaries  end  in  the  Glands, 
wherein  the  Serum  that  thefe  Arteries  bring  with  the 
Blood  is  feparated  therefrom,  and  carried  from  them 
by  the  urinary  Siphons  into  the  Pelvis. 

Next  to  thefe  arife  the  Spermatic a  (called  Arte¬ 
ries  pr apar antes).  Thefe  go  out  of  the  Fore-part 
the  T runk  very  near  together  (very  feldom  either 
of  them  out  of  the  Emulgents,  as  the  left  fper- 
matick  Vein  does)  and  the  right  paffes  over  the 
Trunk  of  the  Vena  cava  :  About  two  Fingers 
Breadth  frorti  their  Rife  they  are  each  joined  with 
the  Venapraparans  of  their  own  fide,  and  defeend 
with  them  in  Men,  thro’the  Procefs  of  the  Perito¬ 
neum  to  the  Stones,  being  divided  into  two  Branches 
a  little  before  they  arrive  at  them,  one  of  which 
runs  towards  the  Epididymis ,  and  the  other  to  the 
Tejles.  In  Women,  when  they  come  near  the 
Teftes  (or  Ovaria)  they  are  divided  alfo  into  two 
Branches,  one  whereof  goes  to  the  Tejles,  and  the 
other  to  the  Bottom  of  the  Womb.  Next  below 
the  Spermatick  fprings  the  lower  Mefenterick  out 
of  the  Trunk  a  little  before  it  is  divided  into  the 
Rami  Iliad.  This  entreth  the  lower  Region  of  the 
Mefentery,  and  diftributes  many  Branches  to  the 
left  Part  of  the  Colon,  and  to  the  ftreight  Gut ; 
and  laftly,  defcending  to  the  Anus ,  makes  the  in¬ 
ternal  Hemorrhoidal  Artery. , 

Very  near  to  this,  out  of  the  Trunk  ftill  arife  the 
Lumbar es,  reckoned  four  in  Number  :  Thefe  go 
out  of  the  Back-fide  of  the  Aorta,  and  are  diftri- 
buted  not  only  to  the  neighbouring  Mufcles  of  the 
Loins,  and  to  the  Peritoneum,  but  enters  in  at  the 
Holes  of  the  Vertebra  of  the  Loins,  and  run  along 
the  Membrane  that  involves  the  fpinal  Marrow,  and 
penetrates  into  the  Marrow  it  felf. 

Befides  thefe  fome  reckon  other  two,  on  each 
fide  one,  called  Mufculce  fuperiores  (which  run  to 
the  Mufcles  of  the  Abdomen)  unlefs  thefe  be  two 
of  the  four  called  Lumbares. 

When  the  T runk  is  defeended  as  low  as  the  V 
fifth  or  laft  V ertebra  of  the  Loins,  and  the  Top  of 
the  Os  facrum,  it  begins  to  climb  upon  the  Vena  ca¬ 
va,  under,  or  behind  which  it  parted  thus  far :  But  as 
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it  begins  to  get  upon  it,  it  is  divided  into  two  equal 
Branches  called  Rami  Iliad ,  and  at  its  very  Divi- 
fion  there  fprings  out  of  it  Arteria  facra ,  whofe 
l'mall  T  wigs  entring  in  at  the  Holes  of  the  Os  fa- 
crum ,  penetrate  into  the  Marrow  contained  in  it. 

The  Trunk  of  the  defcending  Aorta  being  di¬ 
vided  into  the  Rami  Iliad ,  thefe  are  fub -divided 
prefently  into  the  interior  and  exterior  Branches. 
From  the  interior,  which  is  lefs,  proceed  three 
others. 

Fir  ft.  The  inferior  Mufcula  (called  otherwife 
Glutaa )  which  is  bellow’d  on  the  Mufcles,  named 
Glutei ,  that  makes  the  Buttocks,  and  alio  on  the 
lower  End  of  the  Iliack  Mufcle,  and  the  Pfoas. 

Secondly ,  The  Hypogaftrick ,  which  is  large,  and 
at  the  lower  End  of  the  Os  facrum  runs  to  the  Blad¬ 
der  and  its  Neck,  and  the  Mufcles  that  cover  the 
OJfa  pubis.  In  Men  it  goes  alfo  along  the  two 
nervous  Bodies  of  the  Penis  as  far  as  the  Gians ; 
and  in  Women  it  is  driftributed  in  numerous 
Branches  into  the  Bottom  of  the  Womb  and  its 
Neck,  out  of  which,  for  the  greatelt  Part,  iffue 
the  Menfes  in  their  monthly  Purgations.  It  goes 
alfo  to  the  Podex ,  where  it  makes  the  external  He¬ 
morrhoidal  Artery. 

Thirdly ,  The  Umbilical  Artery ,  which  afcending 
by  the  Sides  of  the  Bladder,  and  being  inferted  into 
the  Peritonaeum ,  proceeds  betwixt  the  two  Mem¬ 
branes  thereof  to  the  Navel,  out  of  which  it  pafles 
in  a  Foetus  in  the  Womb,  and  runs  into  the  Placen¬ 
ta  uterina  :  But  after  the  Infant  is  born,  when 
there  is  no  more  Ufe  of  it,  it  clofes  up,  and  turns 
into  the  Nature  of  a  Ligament,  in  fome  Meafure 
fuftaining  the  Sides  of  the  Bladder,  and  hindering  it 
from  preflmg  on  its  Neck.  ' 

From  the  exterior  Branch  of  the  Ramus  Iliacus 
two  Arteries  arife : 

Firft,  The  Epigajlrick,  which  turning  upwards 
on  the  Outfide  of  the  Peritoneum,  runs  betwixt  it 
and  the  Mufculi  redi  of  the  Abdomen  as  high  as 
the  Navel,  where  the  mammary  Artery  meets  it, 
and,  according  to  Tradition,  though  falfe,  inofcu- 
lates  there  with  it. 

Secondly ,  Pudenda ,  which  fends  forth  a  notable 
Artery  on  each  Side  into  the  nervous  Body  of  the 
Penis  in  Men,  and  into  the  Clitoris  in  Women. 
Hence  it  is  carried  inwards  by  the  jointing  of  the 
Oft  a  pubis  to  the  Pudenda  and  Groin,  and  their 
Glands,  and  is  fpent  on  the  Skin  of  thofe  Parts, 
and  of  the  Yard,  in  Men.  When  all  thefe  Pairs  of 
Arteries  have  arifen  out  of  the  Rami  Iliad ,  they 
run  down  out  of  the  Abdomen  to  the  Thighs, 
where  they  begin  to  be  called  crurales. 

An  Artery  is  a  conical  Channel,  conveying  the 
Blood  from  the  Heart  to  all  Parts  of  the  Body. 
Each  Artery  is  compofed  of  three  Coats,  of  which 
the  firlt  feems  to  be  a  Thread  of  line  Blood  Veffels 
and  Nerves,  for  the  nourilhing  the  Coats  of  the  Ar¬ 
tery.  The  fecond  is  made  of  circular,  or  rather 
fpiral  Fibres,  of  which  there  are  more  or  fewer  Stra¬ 
ta,  according  to  the  Bignefs  of  the  Artery.  Thefe 
Fibres  have  a  ftrong  Elallicity,  by  which  they  con¬ 
tra#  themfelves  with  fome  Force,  when  the  Power 
by  which  they  have  been  ftretched  out  ceafes.  The 
third  and  inmoll  Coat  is  a  fine,  denfe,  tranfparent 
Membrane,  which  keeps  the  Blood  within  its  Chan¬ 
nels,  which  otherwife,  upon  the  Dilatation  of  an 
Artery,  would  eafily  feparate  the  fpiral  Fibres  from 
one  another.  As  the  Arteries  grow  fmaller,  thefe 
Coats  grow  thinner,  and  the  Coats  of  the  Veins 
feem  only  to  be  Continuations  of  the  capillary  Ar¬ 
teries. 


The  Pulfe  is  thus  accounted  for  ;  when  the  left 
Ventricle  of  the  Heart  contracts,  and  throws  its 
Blood  into  the  great  Artery,  the  Blood  in  the  Ar¬ 
tery  is  not  only  thruft  forward  towards  the  Extre¬ 
mities,  but  the  Channel  of  the  Artery  is  likewife 
dilated  ;  becaufe  Fluids,  when  they  are  prefs’d, 
prefs  again  to  all  Sides,  and  their  Prellure  is  always 
perpendicular  to  the  Sides  of  the  containing  Vellels  ; 
but  the  Coats  of  the  Artery,  by  any  (mail  Impetus , 
may  bedillended  :  Therefore,  upon  the  Contraction 
of  the  Heart,  the  Blood  from  the  left  Ventricle  will 
not  only  prefs  dow  n  the  Blood  in  the  Artery  for¬ 
wards,  but  both  together  will  diftend  the  Sides  of 
the  Artery.  When  the  Impetus  of  the  Blood  againft 
the  Sides  of  the  Artery  ceafes,  that  is,  when  the  left 
V entricle  ceafes  to  contra#,  then  the  fpiral  Fibres 
of  the  Artery,  by  their  natural  Elallicity,  return 
again  to  their  former  State,  and  contra#  the  Chan, 
nel  of  the  Artery,  till  it  is  again  dilated  by  the  Sy- 
Itole  of  the  Heart.  This  Diallole  of  the  Artery  is 
called  its  Pulje,  and  the  Time  the  fpiral  Fibres  are 
returning  to  their  natural  State,  is  the  Dillance  be¬ 
tween  two  Pulfes.  This  Pulfe  is  in  all  the  Arteries 
of  the  Body  at  the  fame  time  ;  for  while  the  Blood 
is  thruft  out  of  the  Heart  into  the  Artery,  the  Arte¬ 
ry  being  full,  the  Blood  mull  move  in  all  the  Arte¬ 
ries  at  the  fame  time  ;  and  becaufe  the  Arteries  are 
conical,  and  the  Blood  moves  from  the  Bafis  of  the 
Cone  to  the  Apex ,  therefore  the  Blood  mull  ftrike 
againlt  the  Sides  of  the  VelTels,  and  confequently 
every  Point  of  the  Artery  mull  be  dilated  at  the 
fame  Time  that  the  Blood  is  thrown  out  of  the  left 
Ventricle  of  the  Heart ;  and  as  foon  as  the  Elallicity 
of  the  fpiral  Fibres  can  overcome  the  Impetus  of  the 
Blood,  the  Arteries  are  again  contra#ed.  Thus 
two  Caufes  operating  alternately,  the  Heart  and 
Fibres  of  the  Arteries,  keep  the  Blood  in  a  conti¬ 
nual  Motion. 

And  this  is  the  Order  and  Dillribution  of  the 
principal  Arteries  in  the  Body,  each  of  which  are 
fubdivided  into  others,  till  at  laft  the  whole  Body  is 
overfpread  with  moll  minute  capillary  Arteries ; 
concerning  which,  there  are  two  things  necefiary  to 
remark :  Firjl,  that  the  Branches  which  go  off  at 
any  fmall  Dillance  from  the  Trunk  of  an  Artery, 
unite  their  Canals  into  one  Trunk  again,  whofe 
Branches  likewife  communicate  with  one  another, 
and  with  others,  as  before  ;  by  this  Means,  when 
any  ffhall  Artery  is  obltru#ed,  the  Blood  is  brought 
by  the  communicating  Branches  below  the  Obftruc- 
tion,  which  mull  otherwife  have  been  deprived  of 
their  Nourilhment.  Thefe  Inofculations  are  every 
where  apparent,  but  chiefly  in  the  Uterus ,  Mefen- 
tery ,  and  Brain  :  It  is  the  fame  thing  with  the  o- 
ther  Veins :  The  other  thing  is,  that  the  Sum  of 
the  Orifices  of  the  Branches  of  any  Artery,  is  great¬ 
er  than  the  Orifices  from  the  Trunk  from  which 
they  came  ;  upon  which  Account  the  V  elocity  of 
the  Blood  is  greatly  diminilhed  as  it  removes  fur¬ 
ther  from  the  Heart.  The  Proportions  the  Pri¬ 
mary  Branches  bear  to  one  another,  and  the  Aor¬ 
ta  to  the  Cava  and  Pulmonary  Artery,  are  as 
follow ; 
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The  Aorta  i  ooooo 


Right  fubclavian  Artery 

20 1 0 1 .  9 

Left  Carotide 

1 00 1 6 

Left  Axillary 

14456.  7 

Bronchial  Artery 

434-  2 

24  Intercoftals,  each  434.2  10420.  8 

Cceliack 

483°-  3 

Meienterick 

7307.  8 

Right  Emulgent 

4639 

Left  Emulgent 

4639 

Inferior  Meienterick 

3OI5 

SixLumbals,  each  442.2 

2605.  2 

Left  Iliac 

9739.  8 

Right  Iliac 

1  °5  3  5 

The  Sum  of  all  the  Branches 

102740.  7 

The  Pulmonary  Artery 

139291.  8 

The  afcending  Cava 

92373 

The  defeending  Cava 

92373 

ARTERIA  Bronchialis ,  is  a 

fmall  Artery,  -de- 

feribed  by  Mr.  Ruyjh ,  which  in 

the  Lungs  creeps 

along  upon  the  Branches  of  the  Trachaa ,  or  the 

Bronchia. 

ARTERIA  Venofa  :  See  Pulminaria  Arteria. 

ARTERIES  and 

VEINS. 

A  Defcription  of  the  Veins  and  Arteries  of  a  Hu¬ 
man  Body ,  in  the  two  Plates  annexed ,  as  pre- 
Jented  to  the  Royal  Society  in  London,  by  that 
generous  Promoter  of  all  ufeful  Learnings  John 
Evelyn,  late  of  Say’s  Court  in  Deptford ,  Efq\ 
and  explained  and  illujlrated  by  that  accurate  A- 
natomijl  and  Surgeon ,  Mr.  William  Cowper. 

*  Fig.  ifl>6th,  'T'HESE  *  Figures  are  clofely 
and  8th.  drawn  after  the  original 

Schemes,  and  I  am  apt  to  flatter  my  felf  they  will 
be  acceptable  to  the  Inquifitive.  It  is  fome  Satis¬ 
faction,  that  I  find  the  Arteries  here  fo  agreeable 
to  a  Figure  which  I  drew  and  publifhed  not  long 
fince,  from  the  Arteries  of  a  Foetus  injeCted  with 
Wax.  But  this  Figure  of  the  Veins  differs  fo  much 
from  any  extant,  as  would  incline  one  to  fufpeCt 
all  the  of  SubjeCt  hitherto  publifhed  are  fictitious,  not 
excepting  even  thofe  of  Vefalius .  But  firft  of  the 
Arteries. 

That  the  Arteries  are  the  Vefl'els  which  convey 
Blood  from  the  Heart  to  all  Parts  of  the  Body,  is 
well  known  ;  and  we  fee  by  Fig.  the  iy?,  that  the 
common  Practice  of  Nature  in  diftributing  thefe 
Veflels,  to  fupply  the  Parts  with  Blood,  is  from 
the  next  adjacent  "Frank,  till  their  afcending  and 
defending  Trunks  become  conical,  as  well  as  their 
collateral  ^Branches :  Not  that  all  the  Trunks  and 
Ramifications  of  Arteries  are  uniform,  and  become 
conical  in  the  fame  Manner  ;  nor  do  all  of  them 
pafs  direCtly  to  the  Parts  to  which  they  convey  Blood ; 
nor  do  all  Parts  receive  Arteries  from  the  neigh¬ 
bouring  Trunks. 

The  Trunks  of  the  Carotid ,  Vertebral ,  and  Sple¬ 
nic  h  Arteries,  are  not  only  contorted  in  their  Pro- 
grefs,  in  the  Adult,  but  the  Diameters  of  their 
Bores  are  varioufly  dilated  in  divers  Parts  of  them, 
efpecially  where  they  are  contorted  ;  but  as  thefe 
Dilatations  of  their  Trunks  are  caufed  by  the  Re- 
fiftance  the  Blood  meets  with  at  thofe  Angles  of 
Inflection  }  fo  thofe  Enlargements  of  them  after¬ 


wards  contribute  to  retard  the  Protrufion  of  the 
Blood  to  the  Extremities  of  thofe  Arteries :  Hence 
it  is,  that  as  the  Arteries  of  the  Foetus  are  not  con¬ 
torted  in  fuch  acute  Angles  as  in  full  grown  Bodies, 
fo  their  Trunks  are  more  conical,  and  not  here 
and  there  dilated  in  divers  Parts  of  them,  as  in  the 
Adult. 

The  Trunk  of  the  fplenick  Artery  has  a  ftrait 
Progrefs  in  the  Foetus  in  Infants ;  but  in  the  Adult 
I  have  hitherto  conftantly  found  it  very  much  con¬ 
torted,  as  is exprefled  in  Fig.  i,  2,  3. 

The  peculiar  Contrivances  of  the  fpermatick 
Arteries  of  Quadrupeds,  as  well  as  Men,  fhew  a 
conftant  Defign  in  Nature  of  taking  off  that  Velo¬ 
city  with  which  the  Blood  would  otherwife  pafs 
through  the  Glands  of  the  7 ejles  :  It  feems  to  be 
for  this  End  that  th t  Tejles  of  moil  Animals,  efpe¬ 
cially  Men  and  Quadrupeds,  hang  out  of  the  Cavi¬ 
ties  of  their  Abdomens ,  that  the  Canals  of  their 
Blood  Veflels  may  be  lengthened  :  For  the  fperma¬ 
tick  Arteries,  contrary  to  all  others,  arife  from  their 
great  Trunk,  at  a  far  greater  Diftance  from  the 
Tejles  than  the  Arteries  of  any  other  Part  of  the 
Body.  Nor  would  the  Tejles ,  (which  are  fuch 
neceflary  Organs)  have  been  thus  expofed  to  ex¬ 
ternal  Injuries,  if  the  End  of  Nature  in  lengthen¬ 
ing  their  Blood  Veflels,  had  not  been  very  confi- 
derable.  Befides  this  lengthening  of  the  fpermatick 
Arteries,  we  find  Nature  ftill  contriving  other  Im¬ 
pediments  to  check  the  Current  of  the  Blood  in 
thofe  Parts ;  it  feems  for  this  End,  that  the  fperma¬ 
tick  Arteries  are  lefiened  at  their  Original  from  the 
T rank  of  the  Arteria  Magna  in  Men,  and  that 
the  fpermatick  Arteries  of  Quadrupeds  are  fo 
much  contorted  before  they  reach  their  Trifles. 

The  principal  Inducement  of  Nature  in  making 
ufe  of  thefe  different  Contrivances  in  the  fper¬ 
matick  Arteries  of  Men  and  Quadrupeds,  feems 
to  be, 

That  if  the  Human  fpermatick  Arteries  were 
contorted,  as  in  Quadrupeds,  before  they  reach 
their  Tefles ,  the  Apertures  in  the  abdominal  Muf- 
clesof  Men  muff  be  much  larger  than  they  now 
are,  and  would  frequently  let  the  Inteftines  de- 
fcend  into  the  Scrotum  j  which  we  know  never- 
thelefs  often  happens :  Such  Ruptures ,  as  they  are 
called,  are  not  fo  incident  to  Quadrupeds,  though 
the  Paflages  for  their  fpermatick  Veflels  (through 
their  abdominal  Mufcles)  are  much  wider  than  in 
Men,  becaufe  the  Pofition  of  the  Trunks  of  their 
Bodies  is  horizontal,  and  their  Inteftines  therefore 
cannot  prefs  on  the  Procefl'es  of  the  Peritonaeum > 
as  in  Men,  who  are  eredt. 

Befides  thefe  Artifices  in  difpofing  the  Trunks 
of  Arteries,  I  doubt  not  much  more  will  be  detec¬ 
ted  by  the  Inquifitive  :  In  the  mean  time,  I  fhall, 
at  prefent,  purfue  the  Thread,  and  delcribe  the 
Extremities  of  the  Arteries,  with  their  Communi¬ 
cations  with  the  Veins,  and  afterwards  produce  fome 
Inftances  of  the  Art  of  Nature  in  conveying  the  re¬ 
fluent  Blood  to  the  Heart. 

After  the  Circulation  of  the  Blood  through  the 
Heart,  Lungs,  and  large  Blood  Veflels,  was  demon- 
ftrated  by  Dr.  Harvey ,  it  was  only  guefs’d  how  the 
Extremities  of  the  Arteries  tranfmitted  the  Blood 
to  the  Veins,  till  Mr.  Lewenhoeck's  Micr  of  copes  had 
difeovered  the  Continuation  of  the  Extremities  of 
thofe  Vefl'els  in  Fijh,  Frogs ,  &c.  which  is  now 
commonly  fhewn  by  Microfcopes  made  by  other 
Hands  :  Yet  there  are  not  wanting  thofe,  who 
doubt  of  the  like  Continuations  of  the  Extremi¬ 
ties  of  Arteries  and  Veins  in  human  Bodies  and 
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Quadrupeds ;  fince  thofe  Animals  it  has  hitherto 
been  feen  in  (to  any  Satisfaction,  as  Mr.  Lewen- 
hoeck  confell’es)  have  been  either  fuch  Fifh,  or  of 
the  amphibious  Kind,  that  have  but  one  Ventricle 
in  their  Hearts,  and  their  Blood  actually  cold,  ex¬ 
cept  in  Bats ,  in  which  it  appears  very  obfcurely  : 
Add  to  this,  that  the  Blood  in  thofe  Creatures  does 
not  circulate  with  fuch  Rapidity  as  in  Animals  whole 
Hearts  have  two  Ventricles.  For  all  Animals  that 
have  biventrous  Hearts,  the  Veflels  of  the  reft  of 
the  Body  return  their  Blood  to  the  Heart  in  equal 
Time  and  Quantity  with  thofe  of  the  Lungs,  not- 
withftanding  the  Inequality  of  their  Courfe. 

This  Difference  in  the  principal  Organs  of  the 
Circulation  of  the  Blood  in  thofe  Creatures  (on 
which  only  thefe  Experiments  have  been  hitherto 
made)  mov’d  me  to  make  fome  on  Animals, 
whofe  Organs  differ  only  from  the  Human  in  their 
grofs  Figure,  and  not  in  their  intimate  Structure : 
For  this  End  I  took  a  young  Cat,  about  i  o  or  12 
Days  old,  and  fattened  it  to  a  Board  as  in  Vive- 
feCtion,  and  making  an  Incilion  through  the  Li¬ 
ned  alba ,  the  Omentum  and  Inteftines  were  ex¬ 
truded,  then  caufing  the  Creature  to  be  fo  held, 
on  the  Board,  under  a  large  double  Microfcope, 
where  a  flat  Glafs  for  receiving  of  ObjeCts  was 
placed  horizontally,  on  which  I  expanded  the  O- 
mentam  or  Caul,  (a  Light  being  placed  underneath) 

I  law  the  Globules  of  the  Blood  move  very  fwiftly 
in  the  fmall  Veflels,  which  are  only  to  be  feen  in 
the  moft  tranfparent  Parts  of  the  Membranes  of  its 
Omentum  ;  bu  t  the  Motion  of  the  Blood  foon  aba¬ 
ted,  and  its  Globules  were  withdrawn  from  the 
Extremities  of  its  Blood  Veflels;  and  in  a  little  time 
became  ftagnant  in  their  larger  Branches. 

This  Appearance  of  the  Continuation  of  the  Ex¬ 
tremities  of  the  Arteries  with  the  Veins,  while  the 
Blood  was  moving  in  them,  in  the  Omentum  or 
Caul,  is  exprefs’d  by  Fig.  4.  A  A  lhews  the 
Trunks'  of  the  Arteries*  BB  the  Veins,  which 
were  diftinguifhable  by  contrary  Currents  of  the 
Globules  of  the  Blood  in  each  Vefiel.  C  C  C 
lhews  the  branching  of  the  Extremities  of  the  Ar¬ 
teries  and  Veins,  that  no  longer  afl'ociate  with 
each  other,  but  are  united,  as  here  exprefled.  Af¬ 
ter  I  had  feen  this,  I  attempted  to  fhew  the  like  to 
feveral  Friends,  but  did  not  always  fucceed  fo  well 
as  when  Mr.  Chambers  and  Mr.  Buckeridge  fa¬ 
voured  me  with  their  Prefence,  at  a  Time  when  I 
happened  to  have  a  young  lean  Dog,  that  was  not 
large  ;  in  whofe  Omentum  we  faw  it  very  well; 
but  by  the  Afliftance  of  an  Inftrument  I  had  pre¬ 
pared  to  expand  the  Mefentery,  we  all  faw  it  there 
much  better,  that  Part  having  not  only  larger  and 
clearer  Spaces  than  the  Omentum ,  but  its  Blood 
Veflels  are  diftributed  more  regular,  as  appears  by 
Fig .  the  5  th,  where  the  fame  Letters  of  Reference 
ferve  as  above. 

Thofe  who  will  entertain  themfelves  in  viewing 
the  tranfparent  Parts  of  living  Creatures  with  Mi- 
crofcopes,  wall  find  that  the  Extremities  of  their 
Arteries  and  Veins  are  not  all  equally  leflened,  tho’ 
united.  In  the  Tail  of  the  Lacertq  Aquatica ,  Tad- 
pols ,  and  in  moft  Fifh  I  have  examined,  I  have 
frequently  obferved  feveral  Communications  be¬ 
tween  the  Arteries  and  Veins ;  in  which  more  than 
two  Globules  of  Blood  have  palled  a-breaft  :  And 
in  the  fame  Area  I  have  feen  fome  of  thofe  Com¬ 
munications  fo  fmall,  as  that  but  one  Globule  could 
pafs,  and  that  very  flowly,  before  the  other.  In 
young  Fifh,  particularly  in  Grigs ,  I  have  fre¬ 
quently  obferved  a  communicant  Branch,  fo  very 
V  o  L.  I. 


Fmall,  as  that  one  Globule  of  Blood  only  has  palled 
it  in  two  or  three  Seconds  of  a  Minute  :  At  other 
times  I  have  found  conliderable  Intervals  in  palling 
of  one  Globule  in  fuch  a  communicant  Branch, 
even  hall  a  Minute,  a  w'hole  Minute,  and  once  in 
two  or  three  Minutes  I  have  feen  one  Globule  of 
Blood  only  pafs  in  a  particular  Track. 

The  prompt  palling  of  Liquors  injeCted  by  the 
fplenick  Arteries  to  the  Veins,  lhews  the  Commu¬ 
nications  between  thofe  Veflels  are  more  open  than 
the  Arteries  and  Veins  of  other  Parts  ;  of  which  I 
have  el fe where  fpoken. 

Liquors  alfo  injected  into  the  pulmonick  Arte¬ 
ries  pafs  to  their  Veins,  though  not  altogether  fo 
freely  as  in  the  Spleen. 

On  viewing  the  Extremities  of  the  Pulmonick 
Blood  Veflels  in  a  living  Frog  with  my  Microf- 
cope,  I  found  their  Communications  much  larger 
than  thofe  that  I  had  before  feen  in  the  Membrane 
between  the  Toes  and  in  the  Feet  of  the  fame 
Creature.  Nor  can  we  reafonably  doubt  of  the 
like  parent  Communications  of  the  Arteries  and 
Veins  of  human  Lungs,  and  thofe  of  Quadrupeds, 
when  we  confider  the  Blood  of  their  Lun°s  muft 
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return  to  the  Heart  in  equal  Time  and  Quantity 
with  that  of  all  the  Parts  of  the  Body  befides,  as 
before  noted.  Hence  it  appears,  the  Bronchial 
Blood  Veflels  (firft  taken  Notice  of  by  the  accu¬ 
rate  Ruyfch )  are  abfolutely  neceflary,  elfe  the  Parts 
of  the  Lungs  could  not  receive  Nourifhment ;  nor 
could  the  Glands  of  the  Bronchia  feparate  their  Li¬ 
quor,  if  they  were  fupplied  with  Blood  from  the 
Pulmonick  Blood  Veflels,  which  is  fo  quickly  dis¬ 
patched  through  the  Lungs. 

On  viewing  the  Membrane  that  is  between  the 
Toes  of  one  of  the  hinder  Feet  of  a  living  Frog, 
after  I  had  frequently  taken  hold  of  the  fame  Leg 
of  that  Creature,  to  apply  it  to  the  Microfcope,  I 
found  that  Membrane  very  tranfparent,  and  with¬ 
out  any  Motion  of  the  Globules  of  the  Blood  in  it, 
as  if  the  Part  had  been  dead  ;  but  while  I  was  look¬ 
ing  on  it,  it  was,  I  confefs,  not  a  little  entertain¬ 
ing  to  lee  the  Globules  creep  into  it  by  Degrees, 
and  at  length  the  Blood  move  in  all  the  Branches 
of  its  Veins  and  Arteries,  as  before,  when  no  Vio¬ 
lence  had  been  offered  to  the  Part :  While  the  Blood 
is  thus  leifurely  creeping  through  the  Veflels,  you 
may  plainly  fee  its  Globules  comprefs’d  into  oval 
Figures,  which  are  made  more  or  lefs  oblong,  by 
the  Reliftance  thofe  Globules  meet  with,  by  the 
Contraction  of  the  Sides  of  the  Veflels  they  pafs 
through  ;  and  this  I  have  more  than  once  obferved 
in  the  Tails  of  the  Water  Newts  or  Lizzards :  But 
on  examining  the  Blood  of  thefe  Creatures  with  a 
Microfcope,  and  comparing  it  with  the  human 
Blood,  I  found  the  Globules  of  the  Lizzard’s 
Blood  more  incline  to  an  oval  Figure,  and  were  as 
big  again  as  the  Globules  of  human  Blood,  and 
that  of  a  fmall  Fiflr ;  which  I  in  like  Manner  view¬ 
ed  at  the  fame  Time.  It  is  not  unlikely  a  fudden 
Retroceflion  of  Blood,  from  the  Extremities  of  its 
Veflels,  often  happens,  and  its  Circulation  in  the 
fame  Veflels  is  afterwards  carried  on  without  any 
Impediment ;  as  on  fome  Pafiions  of  the  Mind, 
Deliquiums  by  the  Effufion  of  Blood,  or  otherwife. 
But  if  the  Blood  is  once  become  ftagnant  in  its  Vef- 
fels,  efpecially  the  Arteries,  the  Part  is  in  no  fmall 
Danger  of  a  Mortification,  unlefs  its  neighbouring 
Veflels,  which  enjoy  the  Motion  of  the  Blood, 
drive  on  the  ftagnant  Blood,  and  it  efcape  by  the 
Sides  of  the  Veflels  that  retained  it.  Experience 
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allures  us,  that  in  Bruifes,  when  the  Blood  is  ex- 
travafated,  it  goes  oft'  either  by  Tranfcolation ,  or 
elfe  caufes  an  Abfcefs  ;  for  there’s  little  Reafon,  in 
my  Opinion,  to  fufped  any  of  the  ftagnant  Glo¬ 
bules  of  the  Blood  will  be  fit  to  re-unite  with  the 
circulating  Mafs.  But  that  the  Blood,  after  Stag¬ 
nation  in  its  Veflels,  will  fcmetimes  pafs  their 
Sides,  appeared  to  me  from  the  following  Expe¬ 
riment. 

On  viewing  the  Mefentery  of  a  Dog  when  li¬ 
ving,  in  which  I  had  before  feen  the  Blood  palling 
the  Extremities  of  the  Arteries  and  Veins,  I  con- 
fider’d  how  to  preferve  the  Blood  in  its  Veflels,  that 
I  might  afterwards  at  any  time  fee  it  in  their  Ex¬ 
tremities  when  ftagnant  :  For  this  End,  I  cauled 
feveral  Parts  of  the  Mefentery  to  be  tied  on  as 
many  Pieces  of  finall  round  Pill-Boxes ,  cut  tranf- 
verfly  like  little  Hoops ;  on  which.  Portions  of  the 
Mefentery  were  extended  like  the  Head  of  a  Drum  ; 
and  on  viewing  them  afterwards  with  my  Micro- 
fcope,  I  found  the  Extremities  and  Branches  of  the 
Blood  Veflels  charged  with  Blood,  which  before 
appeared  in  Motion  ;  fome  of  which  Parts  of  the 
Mefentery  I  ftill  keep  by  me.  On  laying  one  of 
thefe  Parts  of  the  Mefentery  (thus  expanded)  in 
Water,  the  ftagnant  Blood  in  its  Veflels  diiap- 
peared  ;  but  on  juft  immerfing  another  of  thofe 
Pieces  in  W ater,  I  could  with  my  naked  Eye  fee 
the  ftagnant  Blood  diffufed  in  the  Intetftices  of  the 
Blood  Veflels,  and  between  the  Membranes  of  the 
Mefentery  :  Hence  it  is  evident,  the  Blood  may  pafs 
the  Sides  of  its  Veflels  after  Stagnation  in  them  ;  but 
whether  its  Globules  are  broken,  or  what  Figure 
renders  them  fit  to  pafs  thofe  Pores  that  are  in  the 
Sides  of  the  Veflels,  I  leave  to  the  Inquifitive  ;  but 
we  inuft  return  to  our  Tables ,  and  firft  of  that  of 
the  Syflem  of  the  Vena  Cava. 

As  the  Arteries  are  known  to  export  the  Blood, 
fo  the  Veins  carry  it  back  again  to  the  Heart ;  but 
having  already  defcribed  their  Extremities,  we  come 
pext  to  the  large  Trunks  of  the  Veins ;  and  here, 
as  in  the  Arteries,  we  find  the  common  Practice  of 
Nature,  in  difpoling  the  Branches  of  Veins  to  dif- 
charge  the  refluent  Blood  into  the  next  adjacent 
Trunk,  and  fo  on  to  the  Heart.  As  the  Ar¬ 
teries  afford  Abundance  of  Inftances  of  Checks 
given  to  the  Velocity  of  the  Current  of  the  Blood 
through  feveral  Parts,  fo  the  Veins  fupply  us  with 
as  many  Artifices  to  aflift  its  regular  Return  to  the 
Heart,  as  well  as  to  favour  thofe  Contrivances  in 
the  Arteries. 

The  Trunks  of  the  Carotid ,  Vertebral  and  Sple¬ 
nic  k  Arteries  are  not  only  varioully  contorted, 
but  are  alfo  here  and  there  dilated.  The  Begin¬ 
nings  of  the  internal  Jugulars  have  a  bulbous  Ca¬ 
vity  {Fig.  7.  H,  H,)  which  are  Diverticuli  to  the 
refluent  Blood  in  the  Sinus's  of  the  Dura  Mater , 
left  it  fhould  defcend  too  fail  into  the  Jugulars.  The 
like  has  been  alfo  taken  Notice  of  by  Dr.  Loiver ,  in 
the  Vertebral  Sinus’s.  The  fplenick  Vein  has  di¬ 
vers  Cells  opening  into  it  near  its  Extremities  in  hu¬ 
man  Bodies,  but  in  Quadrupeds,  the  Cells  open 
into  the  Trunks  of  their  fplenick  Veins. 

The  Spermatic k  Veins  do  more  than  equal  the 
Length  of  the  Arteries  of  the  Teftes  in  Men  ;  their 
various  Divifions,  and  feveral  Inofculations,  and 
their  Valves,  are  admirably  contrived  to  fufpend  the 
Weight  of  the  Blood,  in  order  to  difcharge  it  into 
the  larger  T runks  of  the  Veins ;  and  were  it  not  that 
the  refluent  Blood  from  the  Teftes  is  a  Pondus  to  the 
influent  Blood  from  the  Arteries,  and  ftill  leflens  its 
Current  in  the  Tejles,  thefe  fpermatick  Veins,  like 


thofe  of  other  Parts,  might  have  difcharged  their 
Blood  into  the  next  adjacent  Trunk. 

Who  can  avoid  Surprize  at  the  Art  of  Nature, 
in  contriving  the  Veins  that  bring  Part  of  the  re¬ 
fluent  Blood  from  the  lower  Parts  of  the  Body  ? 
when  they  confider  the  Neceflity  of  placing  the 
human  Heart,  as  well  as  that  of  moft  Quadrupeds, 
fo  far  from  the  Centre  of  the  Body  towards  its  up¬ 
per  Part  ?  It  is  for  that  End  neceflary,  the  large 
Trunks  of  the  Veins  and  Arteries  fhould  not  af- 
fociate  each  other  ;  for  if  all  the  Blood  fent  to  the 
lower  Parts  by  the  defcending  Trunk  of  the  Aorta, 
fhould  return  to  the  Heart  again  by  one  Angle 
Trunk  (as  it  is  fent  out  from  thence)  the  Weight 
of  fo  much  Blood  in  the  afcending  Trunk  of  the 
Vena  Cava ,  {Fig.  6.  C,  C,  A,)  (for  fo  its  lower 
Trunk  is  called)  would  oppofe  the  Force  the  Heart 
could  give  it  from  the  Arteries,  and  hinder  its  AA 
cent:  For  this  Reafon,  the  Vena  Azygos  {Fig.  6, 
b.)  ox  fine  pari,  is  contrived  to  convey  the  Blood 
fent  to  the  Mufcles  of  the  Back  and  Thorax  into 
the  defcending  Trunk  of  the  Vena  Cava ,  (ib.  B.A.) 
above  the  Heart :  Hence  ’tis  evident,  more  Blood 
comes  into  the  Heart  by  the  defcending,  or  upper 
Trunk  of  the  Vena  Cava  {Fig.  ib.  B.  A.)  than  paA 
fes  out  by  the  afcending  Trunks  of  the  Aorta.  Nor 
does  this  Quantity  of  Blood,  conveyed  to  the  Heart 
by  the  fuperior  Trunk  of  the  Cava ,  feem  without 
fome  other  Defign  in  Nature,  befides  tranfporting 
it  thither  to  free  the  inferior  Trunk  from  its  Weight: 
But  perhaps  it  was  neceflary  fo  much  Blood  fhould 
be  ready  there  to  joyn  with  the  Chyle,  {Fig.  6.  f.) 
for  its  better  Mixture,  before  it  reaches  the  right 
Auricle  of  the  Heart. 

I  might  here  add  the  Defcription  of  a  peculiar 
Valve ,  I  lately  difcovered  in  the  lower  Trunk  of 
the  Vena  Cava ,  near  the  right  Auricle  of  the  Heart, 
but  the  annexed  Figures  have  taken  up  too  much 
Room  in  thofe  Copper  Plates  to  infert  it  :  For  the 
fame  Reafon,  the  Figures  of  fome  Contrivances  in 
the  Arteries  here  mentioned,  particularly  the  Sper- 
maticks ,  are  omitted  :  This  being  what  cccurr’d  to 
my  Thoughts  at  prefent  on  this  Subjed,  which  is 
not  to  be  found  (at  leaft  not  commonly)  in  the 
Books  of  Anatomy  ;  thegreateft  Part  of  which  have 
been  added  to  thefe  Papers,  on  their  lying  by  me, 
fince  the  Engraver  began  the  Figures. 

The  Explkation  of  the  Figures. 


FIG.  I. 


13  Eprefents  the  Trunks  and  large  Branches  of 
AV  the  Arteries,  difleded  from  an  adult  human 
Body,  when  difplayed  and  dried  j  as  they  are 
now  to  be  feen  in  the  Repoftory  of  the  Royal 
Society. 

1.  The  Trunk  of  the  Aorta  cut  from  theBafis 
of  the  Heart. 

2.  That  Part  of  it,  whence  the  coronary  Artery 
of  the  Heart  does  arife. 

^  3.  That  Part  of  the  Arteria  Magna ,  where  the 
Canalis  Arteriofus  of  the  Fcetus  terminates ;  which 
in  an  Adult  becomes  a  Ligament.  V id.  Fig.  2,  3. 

4.  That  Part  of  the  Axillary  Arteries ,  by  fome 
called  the  Subclavian  Arteries. 

5.  The  Left  Carotid  Artery,  (in  this  Subjed  it 
feems)  arifing  from  a  common  Trunk  with  the 
Right  Carotide  and  Axillary  Arteries,  as  in  fome 
Quadrupeds. 

6.  The  Left  Cervical  Artery,  in  this  Subjed^:  a- 
xifing  from  the  Trunk  of  the  Arteria  Magna ,  as 
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exprefs’d  in  a  Figure -given  by  Bergerus  in  the  Adia 
Eruditorum ,  Anno  1698.  p.  295.  But  in  all  the 
human  Bodies  in  which  I  have  hitherto  examined 
thefe  Arteries,  I  have  conftantly  found  them  as  ex¬ 
prefs’d  Fig.  2,  6,  6. 

7.  The  Arteries  that  carry  Blood  to  the  lower 
Parts  of  the  Face,  Tongue,  adjacent  Mufcles,  and 
Glands. 

8.  The  Trunk  of  the  Temporal  Artery ,  fpring- 
ing  from  the  Carotid,  and  parting  with  Branches  to 
the  Parotid  Gland  9,  and  Temples  io,  and  Parts 
adjacent. 

11.  The  Occiputal  Arteries. 

12.  The  Arteries  that  convey  Blood  to  the  Fau¬ 
ces,  Gargareon ,  and  adjacent  Mufcles. 

13.  The  Trunk  of  the  Carotid  Artery ,  cut 
off  before  it  is  contorted  in  palling  the  Skull. 

14.  The  Trunk  of  the  Artery  of  the  Arm  part¬ 
ing  with  Branches  to  the  adjacent  Mufcles  and 
Parts. 

*  That  Part  of  this  Artery  which  is  fometimes 
prick’d  in  letting  Blood,  and  makes  an  Aneurijma , 
in  which  Cafe  this  Trunk  of  the  Artery  mult  be 
bared  and  firmly  tied  above  the  Aneurifma  ;  and  if 
it  afterwards  happens  (as  it  has  been  frequently 
known)  that  the  Flux  of  Blood  to  the  Aneurifma 
in  the  Artery  is  not  very  much  abated,  though 
the  Artery  has  been  tied  above ;  the  Operator  in 
that  Cafe  mult  make  another  Ligature  on  the  Trunk 
Of  the  Artery  below  its  Aneurijma  :  Thefe  colla¬ 
teral  Communications  of  the  Trunk  of  the  Arte¬ 
ry  at  the  bending  of  the  Cubit,  preferve  the  Cir¬ 
culation  of  the  Blood  in  the  Cubit  and  Head,  tho’ 
the  T runk  is  totally  comprefs’d  both  above  and  be¬ 
low  ;  and  the  fame  Trunk  afterwards  divided  be¬ 
tween  thofe  Ligatures.  Hence  it  is,  if  one  Liga¬ 
ture  made  above  the  Wound  in  the  Artery  is  not 
fufficient,  but  the  Blood  Itill  pours  out  from  below, 
the  Patient  will  fooner  recover  the  Adtion  and 
Strength  of  the  Mufcles  of  the  Cubit,  than  thofe 
in  whom  the  upper  Ligature  proves  fufficient  j 
the  Reafon  of  which  is  obvious  to  any  who  confi- 
der,  that  the  communicant  Branches  mull  be  larger 
where  the  lower  Ligature  is  required,  than  when 
the  fuperior  Ligature  only  is  fufficient.  Thefe 
communicant  Branches  (as  I  have  feen  them  in 
fome  Subjects)  are  here  mark’d  out  in  prick’d  Lines, 
vid.  the  Figure. 

While  thefe  Papers  were  lying  by  me,  the 
two  following  Inltances  happen’d,  in  which  the 
Communications  of  the  large  T runks  of  the  Arte¬ 
ries  of  the  Cubit  and  Arm  were  remarkable.  The 
firlt  was, 

A  Boy  of  thirteen  Years,  who,  about  three 
Weeks  before  1  faw  him,  received  a  Wound  near 
the  Middle  of  the  Cubit  in  which  the  Trunk  of  the 
Artery  (mark’d  in  the  Fig.  t)  was  divided.  The 
Burgeon  who  was  firlt  call’d,  had  frequently  bound 
up  the  Wound,  and  put  a  Stop  to  the  feveral  Dif- 
charges  of  Blood  (which  they  told  me  did  not 
amount  to  lefs  than  fix  or  feven  Quarts  at  Times,) 
but  not  without  a  Comprefs  on  the  T runk  of  the 
Artery  above  the  Wound.  On  another  impetuous 
Flux  was  I  call’d  ;  but  feeing  no  fmall  Quantity 
of  Blood  difeharged,  I  was  contented  to  let  the 
Wound  be  bound  up  in  the  fame  Manner  as  it  had 
0  been  done  before  ;  omitting  the  Comprefs  on  the 
Trunk  of  the  Artery  above,  and  adding  a  Piece  of 
Deal-board,  on  which  the  Hand  and  Cubit  were 
fattened,  to  prevent  any  Motions  of  thofe  Parts, 
as  well  as  the  Fingers ;  three  Days  after  the  Ap¬ 
plications  were  taken  off,  and  little  or  no  Blood 


appear’d  ^  but  two  or  three  Hours  were  fcarce  e- 
Japled,  e’re  I  was  alarm’d  with  Notice  of  a  freffi 
Mux.  fhe  By- ftanders  being  inftrudled  in  that 
~ale’  to  comprefs  the  Trunk  of  the  Artery  above  the 
Cubit,  they  had  thereby  prevented  no  i'mall  Effufi- 
on  of  Blood,  which  mutt  otherwife  have  hap- 
pen^d  ;  his  Surgeon  being  out  of  the  Way,  I  laid 
the  Trunk  of  the  Artery  bare  above  the  Wound  as 
expeditioufly  as  I  could,  being  forced  more  than 
once  to  let  loofe  the  Comprefs  above,  to  dilcbver 
its  Orifice  by  the  Flux  of  Blood.  I  palled  a  Needle 
with  ftrong  waxed  Thread  under  the  Artery,  and 
made  a  Ligature  on  its  Trunk,  which  lay  conceal¬ 
ed  in  the  Interftice  of  the  Mufculus  Flexor  Digito - 
rum, '  and  the  Mufculus  Ulnaris  Flexor  Carpi ;  but 
notwithftanding  this  Ligature  on  the  Trunk  of  the 
Artery  above  the  Wound,  the  Blood  ftill  flow’d 
fiom  the  lower  Trunk  of  the  divided  Artery  j  yet 
the  Velocity  of  its  Current  was  fo  much  abated, 
that  it  feemed  like  Blood  flowing  from  a  Vein.  I 
left  the  Wound  with  a  Digeftive,  and  the  Part 
without  hard  Bandage j  it  being  now  five  Weeks 
hnce,  I  hear  the  Wound  is  almoft  cicatrized.  The 
learned  Dr.  Harris  was  prefent  at  the  other  Opera¬ 
tion,  by  which  the  Communications  of  the  large 
Trunks  of  the  Arteries  of  the  Arm  were  very  evi¬ 
dent. 

A  Boy  about  Eight  Years  of  Age,  who  came 
to  T  own  with  an  Aneurifma  of  the  left  Arm,  upon 
bleeding  fix  Weeks  before.  The  Tumour  was  in¬ 
deed  very  large  in  Proportion  to  fo  fmall  an  Arm. 
Alter  laying  the  Aneurijma  or  Tumour  bare,  and 
making  a  Ligature  on  the  fuperior  Trunk  of  the 
Artery  (in  the  annex’d  Figure  *....)  I  found,  on 
loofening  the  Comprefs  on  the  fuperior  Trunk  of 
the  Artery,  very  little  Abatement  of  the  Pulfati- 
on  of  the  Aneurifma  ;  I  then  palled  a  Ligature  in 
like  Manner  on  the  Trunk  of  the  Artery  below  the 
Tumour  j  but  notwithftanding  the  Puliation  .conti¬ 
nued,  though  much  abated.  I  then  difeovered  ano¬ 
ther  Trunk  of  the  Artery,  arifing  from  the  lower 
Part  of  the  Tumour,  on  which  alfo  I  made  ano¬ 
ther  Ligature,  and  the  Pulfation  was  then  taken 
off.  _  However,  on  cutting  off  the  Surface  of  the 
Cyjlis,  or  dilated  Artery,  and  clearing  it  of  the  co¬ 
agulated  Blood,  which  was  foon  Hopped  with  a 
common  Aftringent,  I  left  the  Part  without  any 
other  Ligature  or  hard  Bandage.  It  is  now  eigh¬ 
teen  Days  fince  the  Operation,  the  Ligatures  on 
the  Arteries  are  all  come  off,  and  the  Pulfation  of 
the  Artery  of  the  Wrilt  begins  to  be  very  mani- 
feft,  nor  does  any  Symptom  appear  that  threatens 
Succefs. 

15.  The  Divifionof  the  Trunk  of  the  Arte¬ 
ry  of  the  Arm  below  the  Flexure  at  the  Cubit. 

16.  The  External  Artery  of  the  Cubit,  which 
makes  the  Pulfe,  that  is  commonly  felt  near  the 
Carpus. 

17.  The  Arteries  of  the  Hand  and  Fingers. 

1  8.  The  Mammary  Artery. 

19.  19.  The  defeending  Trunk  of  the  Arteria 
magna. 

20.  20.  The  Intercoftal  Arteries. 

2 1 .  The  Arteria  Caliaca. 

22.  The  Arteria  Hepatica. 

23.  The  Trunk  of  the  Arteria  fplenica. 

24.  The  Arteria  Epiploica  JiniJlra. 

25.  A  Branch  of  an  Artery  which  pafles  to  the 
Bottom  of  the  Stomach. 

26.  The  fuperior  coronary  Branch  of  the  Sto¬ 
mach* 

27.  27*  The  fuperior  Mefenterick  Artery. 

28.  28.  The 
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28.  28.  The  emulgent  Arteries. 

29.  The  inferior  Mefenterick  Artery. 

30.  30.  The  Lumbal  Arteries. 

31.  31.  The  two  fpermatick  Arteries,  which 
in  this  Subject  feem  to  arife  at  a  greater  Diftance 
lrom  each  other  than  commonly. 

32.  The  Iliac  Artery. 

33.  The  Arteria  facra. 

34.  The  Internal  Iliac  Branch, 

35.  The  External. 

36.  The  Epigaftrick  Artery. 

37.  Branches  of  the  External  Iliac  Artery, 
pafling  to  the  oblique  Mufcles  of  the  Abdo¬ 
men. 

38.  38.  The  Arteries  that  pafs  to  the  Mufcles  of 
the  Thigh  and  Tibia. 

39.  The  Crural  Artery. 

40.  The  Umbilical  Artery,  with  thofe  of  the 
Penis.  . 

4 1 .  That  Part  of  the  Crural  T runk  that  pafles 
the  Ham. 

42.  The  three  Trunks  of  the  Arteries  of  the 
Leg. 

43.  The  Arteries  of  the  Foot  and  Toes. 

FIG.  II. 


14.  H-  Thofe  Parts  of  their  Trunks  that  pafs 
by  each  Side  of  the  Sella  Turcica ,  whence  divers 
Email  Branches  arife,  and  help  to  compofe  the  Rete. 
mirabile ;  which  is  more  confpicuous  in  Quadrupeds 
than  in  human  Bodies. 

15.  15.  The  Contortions  of  the  Vertebral  Ar¬ 

teries,  where  we  find  their  Trunks  confiderablv  di¬ 
lated.  1 

16.  The  Vertebral  Arteries,  as  they  afcend  on 
the  Medulla  oblongata  towards  the  annular  Protube¬ 
rance  or  Pons  Varoli. 

17.  17.  The  communicant  Branches  of  the 
V  ertebral  and  Carotid  Arteries. 

18.  18,  The  Arteries  of  the  Brain  dilplayed. 

FIG.  III. 

J  Chufe  to  place  this  Figure  on  the  Copper  Plates 

of  one  of  the  Trunks  of  the  Arteries  of  the 
Tibia  (difleded  from  the  Leg  after  Amputation) 
rather  than  the  following  Diftich,  which  I  find 
written  on  the  Original  Table  of  this  Scheme  of 
the  Arteries. 

Pulfificus  Sanguis  de  Cordis  Ventre  finijlro. 

Funditur  ut  Corpus  nutriat  bifce  viis. 


fT'  H  E  T ranks  and  fome  of  the  Ramifications  of 
•L  the  Arteries  of  an  adult  human  Body  filled 
with  Wax,  to  fhew  the  Variety  in  Nature,  and 
fupply  the  Defe&s  of  the  former  Figure. 

1.  The  Aorta ,  cut  off  at  the  Bafis  of  the 
Heart. 

A.  The  three  femilunary  Valves,  as  they  appear 
when  the  Heart  is  in  Diaftole,  and  hinder  the  Blood 
coming  back  from  the  Arteries  into  the  left  Ventri¬ 
cle  of  the  Heart. 

B.  A  Portion  of  the  Trunk  of  the  Arteria  Pul - 
monaiis.  b,  b.  its  Divifion  before  it  pafles  to  the 
right  and  left  Lobes  of  the  Lungs. 

C.  The  Defcending  Trunk  of  th z  Arteria  mag- 
na. 

D.  D.  The  Internal  mammary  Arteries. 

2.  The  Trunk  of  the  Coronary,  cut  off. 

3.  Th zLigamentum  arteriofum ,  which  in  the 
Foetus  is  the  Canalis  arteriofus ,  and  conveys  Blood 
from  the  Pulmonick  Artery  to  the  great  Artery. 

4.  The  Trunk  of  the  Subclavian  Artery. 

5.  5.  The  Carotids. 

6.  6.  The  Vertebrals. 

7.  7.  The  Arteries  which  pafs  to  the  lower 
Parts  of  the  Face,  Tongue,  adjacent  Mufcles  and 
Glands. 

8.  8.  The  Trunks  of  the  temporal  Arteries  a- 
rifing  from  the  Carotids,  giving  Branches  to  the 
Parotid  Glands  (9.  9.)  and  the  Temples  (10.  10.) 
Cfr. 

11.  11.  The  Occiputal  Arteries. 

12.  The  Arteries  of  the  Fauces ,  Gargareon , 
&c. 

13.  13.  The  Contortions  of  the  Carotid  Arte¬ 
ries  as  they  pafs  the  Bafis  of  the  Skull ;  thefe  Trunks 
of  the  Carotid  Arteries  in  Dogs  (like  thofe,  I  guefs, 
of  moft  Quadrupeds)  are  very  much  contorted  be¬ 
fore  they  reach  the  Bafis  of  the  Skull :  On  filling 
thefe  Veflels  of  that  Animal  with  Wax,  I  found 
thofe  Branches  of  them  which  pafs  to  the  Brain, 
firft  clipping  the  hinder  Parts  of  the  lower  Jaw, 
immediately  under  its  condiloide  Proceiles ;  where 
thofe  Arteries  are  receiv’d  in  two  Sinus's  of  that 
Bone  ;  which  Sinus’s  may  alfo  be  feen  in  the 
Jaw-bones  of  other  Quadrupeds,  but  not  in  human 
Bodies. 


l]^rd  ^ure»  wi^  be  neceflary  to  let  you  know, 
that  Mr  Stringer  was  in  his  Sixty  feventh  Year 
when  this  Artery  was  taken  from  him,  and  near 
1  wenty  Years  before  loft  the  Ufe  of  both  his 
Legs;  and  in  that  Time  he  had  been  fo  perfecuted 
with  Convulfions  in  them,  that  neither  Leg  was 
free  a  Quarter  of  an  Hour  together,  whether  fleep- 
ing  or  waking.  At  length  one  of  his  little  Toes 
mortified,  which  was  taken  off  by  Mr.  Coldwyer , 
an  expert  Surgeon  of  Salisbury  ;  not  long  after 
more  Toes  of  the  fame  Foot  followed  the  like 
r  ate  :  I  he  Convulfions  following  that  Leg 
ftronger  and  quicker,  that  Part  of  the  Foot  next 
the  I  oes  became  tumid  and  inflam’d,  the  Tumour 
extending  it  fe If  above  the  Maleoli  j  a  finuous  Ul¬ 
cer  palled  by  the  Side  of  one  of  the  Metatarfal 
Bones ;  the  Extremity  of  which  Bone  (whence  the 
r°e  was  taken  off)  lying  bare.  In  this  Condition 

U°UnT  f  1  E°0t  and  LeS  ofthis  Gentleman, 

when  1  had  the  Honour  to  wait  on  him,  by  Com- 

mand  ot  the  Right  Honourable  the  Earl  of 

Shaftsbury ,  he  living  in  the  Neighbourhood  of  that 

noble  Peer  in  Wiltjbire ;  where  I  met  with  Mr. 

Goldiuyer  above-mentioned  ;  and  finding  the  Le<r 

very  chilly,  the  Neceflity  of  parting  with  it  was 

too  evident  j  which  Mr.  Stringer  fufFered  with  ex- 

?!titude>  not  much  as  expref- 
fing  the  leaft  Outcry  during  the  Operation,  though 
the  Part  did  not  want  the  moft  exquifite  Senfeof 
eCiing  On  the  Abfciflion,  which  was  about 
hje  or  fix  Inches  below  the  Knee)  it  was  unexpect¬ 
ed  by  me,  I  muftconfefs,  to  feefo  little  Blood  fpout- 
ing  from  the  Arteries.  The  Stump  being  bound 
up,  and  committed  to  the  Hands  of  two  or  three 
servants,  a  lefts  Number  not  being  fufficient  to  hold 
!?»  °y“eafon  fuch  ftrong  convullive  Motions  pur- 
lued  the  Part  on  the  Operation.  I  was  very  defi- 
rous  to  examine  the  Arteries  of  the  amputated  Lee, 
having  before  difeover’d  the  Caufe  of  a  Mortifica-  . 
tion  of  the  Arm  of  a  young  Gentlewoman,  who 
died  not  long  after  an  Amputation  of  the  Part,  tho’ 
the  Gangreen  did  not  appear  to  reach  near  the  Place 
where  the  Ablcillicm  was  made,  /.  *.  below  the  End¬ 
ing  ot  the  Mufculus  Deltoides .  In  which  Cafe,  I 

found 


art 


ART 


found  the  Sides  of  the  T runk  of  the  Artery  of  the 
Arm  fo  thicken’d,  that  the  Diameter  of  its  Bore 
was  contracted  to  lefs  than  a  third  Part,  arid  would 
fcarce  admit  a  common  Probe  to  pafs  it,  vid.  Fig. 
G,  H,  I.  When  I  had  found  the  Ends  of  the 
Arteries  in  the  Leg  above-mentioned,  I  endeavour¬ 
ed  to  pafs  my  Probe  into  one  of  them,  but  meet¬ 
ing  with  fome  Oppofition,  I  fufpeded  I  had  mi- 
ftaken  the  Vein  for  the  Artery,  and  that  the  Valves 
oppofed  the  palling  of  the  Probe  that  Way  ;  but  on 
further  Diffedion  I  clear’d  the  Trunks  of  both 
thofe  Blood  Veflels,  and  found  the  Veins  in  their 
natural  State  ;  but  the  Sides  of  the  Arteries  were 
grown  bony  or  llony  :  Having  cleared  two  of 
their  Trunks,  I  left  one  of  them  at  Salisbury >, 
the  other  I  brought  to  Town,  and  is  here  fi¬ 
gur’d. 

A.  the  upper  Part  of  the  Artery  cut  off  in  the 
Amputation  of  the  Leg.  From  A  to 

B.  the  Trunk  of  the  Artery  diftended  and  dried 
to  Ihew  its  Canal. 

C.  That  Part  of  the  T runk  of  the  Artery  which 
was  fo  contraded  by  the  Putrefaction  or  Offifica- 
tion,  that  a  Probe  would  not  pafs  its  Canal.  From 

C  to 

D.  The  Trunk  of  the  Artery  opened  and  ex¬ 
panded. 

E.  E.  The  Putrefactions  or  Offifications  in  the 
Sides  of  the  Artery. 

F.  F.  Their  Specks  in  the  lower  Part  of  the  Ar¬ 
tery,  not  fo  large  as  in  the  upper  Part,  and  placed 
at  greater  Diltances. 

a,  a,  &c.  The  Branches  arifing  from  the  Trunk 
of  the  Artery. 

G.  A  Proportion  of  the  Trunk  of  the  Artery  of 
the  Arm  above-mentioned. 

H.  The  Sides  of  the  Artery  very  much  thicken¬ 
ed,  whereby  the  Diameter  of  its  Canalis  was  fo 
much  diminilhed,  that  the  Probe 

I.  would  not  pafs  it. 

The  Offifications  in  the  Coats  of  Arteries  have 
been  frequently  obferv’d,  efpecially  in  their  large 
Trunks  within  the  Cavities  of  the  Thorax  and  Ab¬ 
domen  ;  but  I  don’t  remember  the  like  has  been  ta¬ 
ken  Notice  of  in  the  Limbs;  or  that  fuch  Impedi¬ 
ments  in  their  Canals  have  been  found  the  Caufe  of 
Mortifications  of  particular  Parts,  as  in  the  Inftance 
above-mentioned  ;  though  I  doubt  not,  but  the 
like  has  often  happened  in  aged  People,  efpecially 
where  we  find  the  Progrefs  of  the  Gangreen  not 
very  fwift,  and  its  Beginning  from  no  external 
Caufe  ;  the  Confequences  of  which  are  commonly 
found  fatal.  When  the  Arteries  of  one  Leg  (or  of 
any  other  Limb)  are  fo  affeded,  we  may  well  fuf- 
ped  the  like  in  thofe  of  other  Parts ;  which  pro¬ 
bably  happened  in  the  Inftance  I  now  mention’d  : 
for  though  no  Gangreen  came  on  the  Stump,  yet 
the  other  F oot  and  T oes  began  to  mortify  about  fix 
Weeks  after  the  Amputation,  as  did  the  Parts  about 
the  Hips,  which  were  comprefs’d  in  lying  or  fitting 
before  he  expired. 

FIG.  1V. 

Tp  Eprefents  the  Extremities  of  the  Blood  V effiels, 
as  they  appear  while  the  Blood  is  palling  them 
in  the  Omentum  of  a  live  Dog,  view’d  with  a 
Microfcope. 

A,  A.  The  Branches  of  Arteries ;  and 

B,  B.  The  Veins  which  afl'ociate 

C,  C.  Their  lefler  Branches  where  they  pafs  from 
each  other,  and  are  united  at  their  Extremities. 

V  O  L.  I. 


FIG.  V. 

HP  H  E  like  appearing  in  the  Mefentery  of  a  Dog 
when  living. 

D,  D.  The  Are ce  that  are  here  viewed  with  the 
Microfcope,  as  they  appear  to  the  naked  Eye. 

FIG.  VI. 

'T'HE  Trunks  of  the  V ena  Cava ,  with  their 
Branches  diffeded  from  an  adult  human  Body, 
done  from  the  original  Scheme  in  the  Repofitory  of 
the  Royal  Society. 

A,  A.  The  Orifice  of  the  Vena  Cava ,  as  it  ap¬ 
pears  when  cut  from  the  Right  Auricle  of  the 
Heart. 

a,  The  Orifice  of  the  Coronary  Vein  of  the 
Heart. 

By  A.  The  fuperior  or  defeending  Trunk  of  the 
Vena  Cava. 

C,  C,  A.  The  inferior  or  afeending  Trunk; 
fo  diftinguifhed  from  the  Motion  of  the  Blood  in 
their  Trqnks,  which  is  contrary  to  their  Pofition. 

D,  D.  The  fubclavian  Veins. 

t  That  Part  of  the  Left  fubclavian  Vein,  where 
the  Thoracic k  Dud  enters  it,  and  difeharges  it  felf 
of  its  Chyle  and  Lympha. 

b.  The  Vena  Azygos  with  its  Branches  going  to 
the  Ribs,  e,  e. 

c.  The  fuperior  Intercoftal  Veins. 

d,  d.  The  internal  Mammary  Veins. 

E,  E,  The  Right  and  Left  Iliac  Branches. 

F,  F.  The  Internal  Jugular  Veins. 

G,  G.  The  External  Jugulars. 

H,  H.  The  Veins  which  bring  Blood  from  the 
lower  Jaw  and  its  Mufcles. 

I, 1.  The  Trunks  of  the  Internal  Jugulars  cut 
off  at  the  Balls  of  the  Skull. 

f,  the  Veins  of  the  Thymus  and  Mediajlinum . 

g,  g.  The  Veins  of  the  Thyroid  Glands. 

h.  The  Vena  Sacra. 

i.  The  Internal  Iliac  Branch. 

k.  The  External - — 

K.  K.  The  Occiputal  Veins. 

L.  The  right  Axillary  Vein. 

M.  The  Cephalick. 

N.  The  Bafilick. 

O.  The  Median  Vein. 

P.  The  Trunk  of  the  Veins  of  the  Liver. 

The  Phrenick  Vein  of  the  Left  Side. 

R.  The  Right  Phrenick  Vein. 

r.  A  large  Vein  from  the  Left  Glandula  renalis 
and  Parts  adjacent. 

S.  The  Left  Emulgent  Vein. 

T.  The  Right  Emulgent,  in  this  Subject  ve¬ 
ry  much  lower  than  the  Left,  which  is  not  u- 
fual. 

V,  V.  The  two  Spermatick  Veins. 

X,  X.  Two  Communicant  Branches  between 
the  afeending  Trunk  of  the  Vena  Cava  and  Vena 
Azygos,  by  which  the  Wind  pafl'es  into  the  defeen¬ 
ding  Trunk  of  the  Cava,  when  we  blow  into  the 
afeending  at  A.  P.  C.  though  the  Trunk  at  A,  A. 
and  C  is  firmly  tied  on  the  Blow- pipe. 

*  An  uncommon  Branch  between  the  lower 
T runk  of  the  Vena  Cava  and  the  Left  Emulgent 
Vein. 

y,  A  Vein  which  brings  Blood  from  the  Mufcles 
of  the  Abdomen  into  the  external  Iliac  Branch. 

z.  The  Epigaftrick  Vein  of  the  Right  Side. 

l.  The  Vena  Saphena. 

The  reft  of  the  Branches  here  difplayed,  com¬ 
monly  differ  fo  much  in  various  Subjeds,  that  the 
i  Z  parti- 
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particular  Defcriptions  of  them  (which  none  but 
the  Operator  who  difi'edted  them  could  pretend 
to  be  Mailer  of)  would  be  perhaps  aS  ufelefs,  as 
tedious  to  repeat :  Wherefore  I  pafs  to  thofe  con- 
ffdbrable  venous  Trunks  which  are  wanting  in  this 

Scheme. 

F  i  G.  Vft. 

SOME'  of  the  large  Trunks  of  the  Veins  and 
their  Sinus's  within  the  Skull,  with  the  Begin¬ 
nings  of  the  internal  Jugular  Veins  filled  with  Wax* 
and  dried  together  with  the  Falx,  &c.  . 

A.  The  Extremity  of  the  Falx  cut  from  the  Ln- 

fia  Galli.  .  ^  . 

J  i.  Its  lower  Limbus  that  toucheth  the  Corpus 

callofum,  as  it  divides  the  Right  Hemifphere  of  the 
Brain  from  the  Left ;  where  the  fifth  Sinus  pailes, 
which  are  here  dried  and  difappears. 

B,  B.  The  fecond  Proceis  of  the  Dura  Mater , 
which  fupported  the  hindermoft  Parts  of  the  Lobes 
of  the  Brain,  and  defended  the  Cerebellum  from  be¬ 
ing  prefs’d  by  thofe  Parts  of  the  Cet  ebrum. 

C.  A  Portion  of  the  Dura  Mater  remaining  to 
the  Longitudinal  Sinus. 

D,  O.  Several  Trunks  of  the  Veins  of  the 
Brain  cut  oil  before  they  enter  the  Longitudinal 


ders  it  liable  to  be  comprefs’d,  and  its  refluent 
Blood  retarded  ;  whence  its  Branches  in  the  lnte- 
Jlinum  return  and  Anus ,  become  diftended  with 
Blood,  and  caufe  the  Hamorrhoides  caca  and  A* 
perta ;  which  are  frequently  attended  with  Apo/l- 
bumations  in  the  Anus  and  Parts  adjacent  ;  which 
Diforders  are  the  more  incident,  not  only  becaufe 
thefe  Hemorrhoid  Veins  (like  the  reft  of  the  Bran- 
ches  of  the  Vena  Porta)  are  without  Valves,  and 
the  Blood  has  an  afcending  jProgrefs  in  them,  as 
alfo  that  the  long  Trunk  (H)  is  not  only  expofed 
to  the  Compreflions  made  by  the  Intejlines  in  both 
Sexes  :  But  particularly  the  Uterus  in  Women  in 
time  of  Geftation,  efpecially  near  the  Birth,  fo 
compreiles  this  Trunk,  that  it  is  no  Wonder  we 
find  Women  more  afflidted  with  the  Hemorrhoids 
at  that  time  than  any  other.  Nor  are  the  Iliac 
Veins  and  the  Lymphedudt  that  accompany  them, 
without  being  expofed  to  the  like  Incumbrance  in 
Women  with  Child,  w7hence  the  Veins  of  Legs  and 
Thighs  become  varicofe ,  and  thofe  Limbs  are  fo 
frequently  fwoln,  which  in  a  late  Inftance  I  was 
acquainted  with,  when  the  Intumefcence  proved  fo 
great,  that  at  length  the  abdominal  Teguments  were 
vaftly  extended  ;  but  the  Gentlewoman  recovered 
beyond  the  Expectation  of  fome)  on  the  happy  De¬ 
livery  of  two  large  Children. 


Sinus. 

E,  E.  The  Longitudinal  Sinus’s. 

F,  F.  The  two  lateral  Sinus’s. 

G,  The  Fourth  Sinus. 

<r,  The  Veins  from  the  Plexus  Choroides. 

H,  H.  The  Bulbi  or  Diverticuli  at  the  Begin¬ 
nings  of  the  internal  Jugular  Veins. 

I,  I.  The  internal  jugular  Veins.  _ 

K,  K.  The  Trunks  of  Veins  which  bring  Blood 

from* the  lower  Jaw  and  Parts  adjacent. 

FIG.  VIII. 


TH  E  Trunks  of  the  Vena  Porta  difl'edted  and 
difplayed  ;  done  from  the  original  Scheme  in 
the  Repofitory  of  the  Royal  Society. 

A,  A.  The  Branches  of  the  Vena  Porta  freed 

from  the  Liver. 

a.  The  Umbilical  Vein. 

B.  The  Splenick  Branch. 

C,  C.  The  Mefenterick  Branches  which  are  con¬ 
tinued  from  the  Inteftines.  _  ■ 

b.  The  Trunk  of  the  Vena  Pancreatua ,  which 
receives  Branches  alfo  from  the  Duodenum. 

c,  c.  The  Vena  Gajlrica  dextra Ccronaria  fupe - 


D.  The  fuperior  Coronary  Vein  of  the  Stomach 

of  the  Left  Side.  * 

E.  The  inferior  Coronary  Branch  of  the  Sto¬ 
mach  of  the  Right  Side.  And, .  T  r  e-j 

F.  The  fame  Coronary  Vein  of  the  Left  Side 
removed  from  their  proper  Situations. ;  from  thefe 
two  laft  are  continued  the  Vena  Epiploica  fuperior 
Dextra  i ,  and  the  Sinijlra  2,  with  the  Media  3. 

G.  The  Vein  called  Vas- breve. 
d.  The  Vena  Duo  deni. 

H.  The  Vena  Hamorrhoidalis  arifing  from  the 
Return  and  Anus ,  in  this  Subjedt  emptying  it  Leif 
into  the  Left  Mefenterick  Branch;  but  in -other 
Bodies  (and  particularly  in  a  Preparation  of  thefe 
Veins,  which  I  have  now  by  me)  I  find  this  Trunk 
of  the  Hemorrhoid  Veins,  ending  in  the  Ramus 

^The  Length  of  the  Trunk  of  this  Hemorrhoid 
Vein,  and  its  Progrefs  Amder  -  the  -Inteftines,  -ren- 


ARTERIOTOMY,  [of  Aprs extt  and  70/uA,  Gr. 
a  Cutting, 1  is  the  artificial  opening  of  an  Artery  for 
the  letting  of  Blood  in  an  inveterate  Head-ach, 
Madnefs,  Falling- Sicknefs,  Pain  and  Inflammation 
in  the  Eyes  and  Ears,  and  the  Sedlion  is  made  in 
the  Forehead,  Temples,  or  behind  the  Ears ;  the 
Manner  of" t  is  thus :  After  the  Ligature  is  made  in 
the  Arms  or  Neck,  the  Artery  is  cut  juft  as  a  Vein 
is,  and  when  the  Blood  is  emitted,  you  apply  a 
very  aftringent  Plaifter  with  a  Leaden  Plate  to  the 
Orifice,  and  then  fwathe  it  well.  Blanchard. 

ARTHREMBOLUS,lofvAp£?ar  a  Joint ,  lv 
and ,  0ctAAft>  Gr.  to  cajlf\  the  Reduction  of  a  Dif- 
location. 

ARTHRITIS,  [  Afiemf.  Gr.  J  Morbus  arti~ 
cularis,  the  Gout ,  is  a  Pain  in  the  Joints  of  the 
Limbs,  fometimes  accompanied  with  a  miferable 
Contraction  of  the  Nerves,  Tendons,  Ligaments, 
and  thin  Membranes  about  the  Bones,  with  Swel¬ 
ling  and  Rednefs,  and  now  and  then  with  hard 
chalky  Concretions.  They  account  it  four-fold  ; 
Cbyragra,  the  Hand-Gout ;  Ifcbias,  the  Gout  in  or 
about  the  Bone  conne&ed  to  the  Os  Ilium ,  which 
therefore  fome  call  the  Hip-Gout ;  Gonagra ,  in  the 
Knees ;  and  Podagra,  in  the  Feet.  / 

ARTHRITIS  PlaneticaD  the  wandring  Gout, 
ARTHRITIS  'Vaga,  j  which  flies  or  moves 
from  one  Limb  to  another. 

ART  HR1TI CK,  or  Arthritical,[A  p3eirnco'*,Gr.  j 
Gouty,  difeafed  in  the  Joints,  &e. 

ARTHRODIA,  [Ap0£?<//«t,  Gr.~\  is  the  Arti¬ 
culation  of  one  Bone  into  the  fhallow  Sinus  of  ano¬ 
ther,  as  the  Radius  receives  the  Humerus. 

ARTHROSIS,  [jAp0f*w7f,  of  a^Q§ou,  Gr.  to 
articulate, ]  ox  Articulation  ;  amongft  the  Writers  of 
Anatomy ,  is  divided  into,  1.  Diartbrofis ,  or  De- 
articulation,  which  is  a  more  loofe  Articulation  of 
the  Bones,  where  there  is  a  manifeft  natural  Mo¬ 
tion  of  one  Bone  on  the  other ;  in  which  it  differs 
from  the  (2.)  Synarthrofis ,  or  Co-articulation, 
which  is  a  much  clofer  Juncture,  and  where  there 
is  no  fuch  natural  apparent  Motion  of  one  Joint 
•  on  the  other.  3.  Ginglymus ,  where  each  Bone 
receives  into  its-Sm;  the  Prtcejjus  of  the  other;  as 
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in  the  Articulation  of  the  Ulna ,  Tibia,  Humerus , 
and  OJfa  Femorum. 

ARTICLE,  [in  Arithmetic!:,']  is  Ten,  with  all 
other  whole  Numbers  that  may  be  juftly  divided 
into  ten  Parts,  as  20,  30,  40,  Gfc.  they  are  fome- 
times  called  Decads,  and  fometimes  Round  Num¬ 
bers. 

ARTICLE,  [in  Grammar ,]  is  a  fmall  Word  or 
Particle  ufed  to  decline  or  vary  the  Cafes,  and  to 
diftinguilh  the  Genders  of  Nouns  and  Pronouns,  as 
hie ,  hac,  hoc,  in  the  Latin  Tongue. 

ARTICULATION,  is  that  Part  of  Grammar 
which  treateth,  firlt,  of  Sounds  and  Letters  (which 
are  called  the  Elements  of  Speech)  and  then  of  the 
Manner  of  their  Combination  for  the  compofing  of 
Syllables  and  Words;  fo  that  he  who  pronoun¬ 
ces  his  Words  clearly  and  diftindly,  is  laid  to 
pronounce  them  articulately.  And  fuch  Sounds 
as  can  be  exprelled  by  Letters,  and  which  form 
Words,  are  called  articulate  Sounds. 

Locke  juftly  obferves,  that  God  having  defigned; 
Man  for  a  fociable  Creature,  made  him  not  only 
with  an  Inclination,  and  under  Neceftity  to  have 
Fellowfhip  with  thofe  of  his  own  Kind,  but  fur- 
nifhed  him  alio  with  Language,  which  was  to  be 
the  great  Inftrument  and  common  Tye  of  Society. 
Man  therefore  had  by  Nature  his  Organs  fo  fa- 
Ihioned,  as  to  be  fit  to  frame  articulate  Sounds , 
which  we  call  Words.  But  this  was.  not  enough 
to  produce  Language,  for  Parrots,  and  feveral 
other  Birds,  will  be  taught  to  make  articulate  Sounds 
diftindt  enough,  which  yet,  by  no  Means,  are  ca¬ 
pable  of  Language. 

Befides  articulate  Sounds  therefore,  it  was  farther 
neceffary,  that  he  fhould  be  able  to  ufe  thefe  Sounds, 
as  Signs  of  internal  Conceptions ;  and  to  make 
them  ftand  as  Marks  for  the  Ideas  within  his  own 
Mind,  whereby  they  might  be  made  known  to  o- 
thers,  and  the  Thoughts  of  Mens  Minds  be  con¬ 
vey’d  from  one  to  another. 

But  neither  Was  this  fufficient  to  make  Words  fo 
ufeful  as  they  ought  to  be.  It  is  not  enough  for 
the  Perfection  of  Language,  that  Sounds  can  be 
made  Signs  of  Ideas,  unlefs  thofe  Signs  can  be  fo 
made  ufe  of  as  to  comprehend  feveral  particular 
Things:  For  the  Multiplication  of  Words  would 
have  perplexed  their  Ufe,  had  every  particular 
Thing  need  of  a  diftindt  Name  to  be  fignified  by. 
To  remedy  this  Inconvenience,  Language  had  yet 
a  farther  Improvement  in  the  Ufe  of  General 
Terms,  whereby  one  Word  was  made  to  mark  a 
Multitude  of  particular  Exiftences  :  Which  advan¬ 
tageous  Ufe  of  Sounds  was  obtained  only  by  the 
Difference  of  the  Ideas  they  were  made  Signs  of. 
Thofe  Names  becoming  general,  which  are  made 
to  ftand  for  general  Ideas,  and  thofe  remaining  par¬ 
ticular,  where  the  Ideas  they  are  ufed  for  are  par¬ 
ticular. 

ARTICULATION,  [in  Anatomy ,]  is  a  Con¬ 
junction  of  the  Limbs  of  an  animal  Body,  for  the 
due  Performance  of  Motion  :  Some  make  this  two¬ 
fold,  viz,  Diarthrofis ,  which  is  a  more  loofe ;  and 
Synarthrofis,  which  is  a  more  clofe  Conjunction. 

The  Term  is  alfo  ufed  by  the  Botanijls  for  the 
Joints  or  Knots  that  are  in  fome  Siliqua,  as  thofe 
;©f  the  Qrnithopodium. ,  and  in  the  .Roots  of  the  Po- 
lygonatum. ,  and  the  Diftance  or  Space  between 
Knot  and  .Knot,  or  Joint  and  Joint,  they  call  the 
Jnterno.dium. 

ARTICULATION.  This  is  peculiar  to  the 
Roues,  ^nd iliftinguiih.ed  into  three  Sorts,  i.Diar- 


throfts ;  2.  Sycondro/is  ;  and  3.  Synarthrofis.  Of 
the  firft  there  are  two  Sorts,  the  Enarthrofis  or 
Arthrodia ,  and  Ginglimus.  The  firft  is,  when  a 
round  Head  of  a  Bone  is  received  into  a  round 
Cavity  of  another,  fuch  as  the  Articulation  of  the 
Femur  with  the  Ifchium  ;  and  this  is  called  the  Ball 
and  Socket.  The  Property  of  this  Joyning  is,  that 
the  Parts  may  move  equally  to  any  Side.  The 
Ginglimus  is  deferibed  under  that  Word  ;  which 
fee.  The  fecond,  Syncondrofis,  is  when  the  Ex¬ 
tremities  of  two  Bones  are  joyned  to  one  another  by 
Means  of  an  intervening  Cartilage  ;  thus  the  Bodies 
of  the  Vertebra,  and  the  Extremities  of  the  Ribs 
and  Sternum,  are  joyned  together  ;  where,  though 
the  Motion  of  all  is  manifeft,  yet  that  of  any  two 
is  hardly  difcernable.  The  third,  Synarthrofis ,  is 
alfo  of  two  Sorts,  the  Sutura,  and  Gomphofts . 
The  Sutura  is  when  two  Bones  are  mutually  inden¬ 
ted  with  one  another  ;  the  T eeth  by  which  they 
are  indented  are  of  various  Figures,  fometimes  like 
the  Teeth  of  a  Saiv,  fometimes  broad  at  the  Ex¬ 
tremities  and  narrow  at  their  Bafe,  fometimes  the 
Sides  of  the  Teeth  are  likewife  indented,  as  frequent¬ 
ly  in  the  Sutura  Lanfdoi  fills.  This  Sort  of  Arti¬ 
culation  is  called  Dove-tailing ,  and  is  ufed  by  "Joy¬ 
ners  va  Drawers,  &c.  All  the  Bones  of  the  Cra¬ 
nium  and  upper  Jaw,  as  alfo  the  Epiphyfes  of  the 
Bones,  are  joyned  by  thisArticulation.  Goinphofs , 
is  when  one  Bone  is  joyned  to  another,  as  a  Pin  or 
Nail  is  in  a  Piece  of  Wood,  and  the  Teeth  only 
are  articulated  this  Way  in  their  Sockets.  To  thefe 
may  be  added  a  third  Kind  of  Synarthrofis ,  very  dif¬ 
ferent  from  any  of  the  former,  which  is,  when  a 
Bone  has  a  long  and  narrow  Channel  which  receives 
the  Edge  or  Procefs  of  another  Bone  ;  and  thus  the 
V omer  is  joyned  to  the  Os  fphanoides  and  feptum 
Narium :  This  is  called  Ploughing.  Thefe  com¬ 
prehend  all  the  different  Articulations  of  Bones  in  a 
human  Body,  and  what  other  Others  mention  is  to 
no  Purpofe.  The  Extremities  of  all  the  Bones 
which  are  articulated  to  one  another  with  a  mani¬ 
feft:  Motion,  are  bound  together  by  membtanous 
Ligaments  which  rife  from  the  Conjundlion  of  the 
Epiphyfes  with  the  Bone ;  and  palling  over  the  Ar¬ 
ticulation,  are  inferted  at  the  fame  Place  in  the 
other  Bone.  Thus  they  form  a  Bag,  which  em¬ 
braces  all  that  Part  of  the  Extremities  of  the  Bone3 
which  play  upon  one  another  ;  and  in  this  Bag  is 
contained  a  Mucilage  for  the  eafier  Motion  of  the 
Joint ;  this  is  leparated  by  Glands,  which  lie  in 
Fat  on  the  Inlide  of  the  Ligaments.  Thofe  articu¬ 
lated  by  Ginglimus  have  the  Ligaments  much  (Long¬ 
er  than  they  are  either  behind  or  before,  that  the 
Protuberances  may  be  kept  to  play  in  their  Cavi¬ 
ties,  and  to  prevent  the  Bones  from  flipping  out  of 
Joint. 

ARTIFICIAL  Day  :  See  Day. 

ARTIFICIAL  Numbers ,  Secants,  Sines,  and 
Tangents  ;  See  Logarithmetical  Numbers ,  Secants , 
Sines ,  and  Tangents. 

ARTIFICIAL  Lines ,  on  any  Sector  or  Scale, 
are  Lines  fo  contrived  as  to  reprefent  the  Loga- 
rithmetical  Sines  and  Tangents,  which,  by  the 
Help  of  the  Line  of  Numbers,  will  folve  all  Que* 
ftions  in  Trigonometry,  Navigation,  Gfc.  tolerably 
cx^cl)  *■ 

ARTILLERY,  [  Ar tiller ie,  F.  ]  is  all  Sorts 
of  great  Fire-Arms,  with  their  Appurtenances  ; 
with  Cannons  of  all  Sorts,  Mortars,  Mufquets, 
Uarabins,  bV, 
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The  Liberal  ARTS,  are  thofe  which  are  noble 
and  ingenuous,  and  worthy  to  be  cultivated,  with¬ 
out  any  Regard  being  had  to  Lucre  or  Gain  ;  thefe 
are  Architecture,  Grammar ,  Military  Art ,  Mu- 
fick ,  Navigation ,  Painting ,  Poetry ,  &c. 

Mechanic k  ARTS,  are  fuch  wherein  the  Hand 
and  Body  are  more  concerned  than  the  Mind,  and 
which  are  generally  cultivated  for  the  Sake  of  the 
Gain  or  Profit  that  accrues  from  them,  fuch  as 
Trades,  Weaving ,  Turnery ,  Mafonry ,  &c. 

ARYT^TNOIDES,  or  Gutturales ,  are  two 
Cartilages,  which  with  others  make  up  the  Top  of 
the  Larynx  ;  and  thefe  are  fo  called,  becaufe  when 
their  Procefles  are  joined  together,  they  reprefent 
the  Mouth  of  an  Ewer ,  ( Gutturium)  or  the  in¬ 
dented  Lip  of  a  Cup  or  Veilel. 

ARYTtTNOIDEUS  Minor ,  [Aji/T*w/sJ!«f, 
of  etfuu  to  drink ,  and  &<Po$,  Gr.  Shape ,  J  is  a  Mulcle 
which  runs  on  the  Surface  of  the  Arytcsnoidus  ma¬ 
jor ,  arifing  from  that  Part  of  one  of  the  Cartila- 
gines  Arytanoidesi ,  next  the  Cricoides  on  one  Side, 
and  terminating  in  that  Part  of  the  other  Arytenoi- 
dal  Cartilage ,  which  is  fartheft  from  the  Cricoides 
on  the  other  Side.  Its  Ufe  is  to  aftift  the  other 
Mufcle  of  this  Name  in  its  Adlion,  which  is  much 
ftrengthened  by  this  manifeft  Decuffation  of  the 
Fibres. 

ARYTiENOIDEUS,  is  the  fmalleft  Mufcle 
belonging  to  the  Larynx  :  It  is,  in  the  Opinion  of 
fome,  double ;  but  has  always,  fays  Mr.  Cowper , 
appeared  to  us  fingle.  It  arifes  from  the  external 
Part  of  one  of  the  Arytenoidal  Cartilages ,  and  run¬ 
ning  tranfverfly,  is  inferted  to  the  other.  This 
pulls  the  Arytenoidal  Cartilages  nearer  each  other, 
and  (huts  the  Rimula  adequately,  by  forcing  down 
the  Epiglottis ,  which  quite  clofes  the  Glottis ,  fo 
that  no  Air  can  enter. 

ASAPH ATUM,  is  a  Kind  of  Impetigo ,  Serpi¬ 
go ,  or  running  Itch. 

ASAPH  Y,  is  a  Lownefs  of  the  Voice,  proceed¬ 
ing  from  an  ill  Conftitution,  or  Contemporation 
of  the  Organs  of  Speech. 

ASBESTINE  Paper  ox  Cloth,  is  fuch  as  will 
burn  in  the  Fire,  be  purified  by  it,  and  yet  not 
confume.  ’Tis  made  of  the  Asbejlos  or  Lapis  A- 
mianthus,  and  is  by  fome  called  Linum  vivum. 

ASCARIS,  or  Afcarides,  [a o’KcteiJ'ns,  Gr.~]  are 
little  Worms  which  breed  in  the  Intejlinum  reCtum, 
and  tickle  and  trouble  it. 

ASCENDANT,  is  that  Part  of  the  Heavens 
which  afcends,  or  is  coming  up  above  the  Horizon 
in  the  F.afl. 

ASCENDANT,  [in  AJlrology, ]  that  Degree  of 
the  Equator,  or  that  Part  of  the  Heaven,  which  ri- 
fes  or  is  coming  above  the  Horizon  in  the  Eajl, 
when  any  Perfon  is  born,  called  alfo  the  Angle  of 
the  firft  Houfe  in  a  Scheme  or  an  Horofcope. 

ASCENDANT,  [in  Architecture ,]  an  Orna¬ 
ment  in  Mafonry  and  Joyner's,  Work,  which  bor¬ 
ders  the  three  Sides  of  Doors,  Windows,  and 
Chimneys.  It  is  different  according  to  the  feveral 
Orders  of  Architecture,  and  which  confifts  of  three 
Parts ;  the  Top,  which  is  called  the  T raverfe,  and 
the  two  Sides,  which  are  called  Afcendants. 

ASCENDING,  [in  AJlronomyf\  is  underftood 
of  thofe  Stars,  or  Degrees  of  the  Heavens,  &c. 
which  are  rifing  above  the  Horizon  in  any  Parallel 
of  the  Equator. 

ASCENDING  Latitude,  is  the  Latitude  of  a 
Planet  when  going  towards  the  Poles.  See  Lati¬ 
tude. 

ASCENDING  Node,  is  that  Point  of  a  Planet’s 


Orbit,  wherein  it  pafles  the  Ecliptick  to  proceed 
to  the  Northward.  See  Orbit ,  Planet . 

ASCENDING  Signs,  [  AJlrology,  ]  are  thofe 
Signs  which  are  upon  the  Afcent  or  Rife,  from  the 
Nadir  to  the  Zenith. 

ASCENSION,  is  the  rifing  of  the  Sun  or  Star, 
or  of  any  Part  of  the  Equinoctial  with  it,  above 
the  Horizon.  Defcenfion  is  the  fetting  of  the  fame. 
Thefe  Afcenfions  and  Defcenfions  are  either  Right  or 
Oblique  ;  which  fee. 

Right  ASCENSION,  [ AJlronomy, ]  is  that  De¬ 
gree  of  the  Equator,  reckoned  from  the  Beginning 
of  Aries,  which  rifes  either  with  the  Sign,  Sun,  or 
Star,  on  the  Horizon,  of  a  right  Sphere,  or  it  is 
that  Degree  and  Minute  of  the  Equinoctial  that 
comes  to  the  Meridian  of  the  Sun  or  Star,  or  with 
any  Point  of  the  Heavens. 

Oblique  ASCENSION,  [AJlron. ]  is  that  Degree 
and  Minute  of  the  Equator,  which  rifeth  with  the 
Centre  of  the  Sun  or  Star,  or  with  any  Point  of 
the  Heavens  on  the  Point  of  an  oblique  Sphere. 

ASCENSIONAL  Difference,  [in  AJlronomy ,] 
is  the  Difference  between  the  Right  and  Oblique 
Afcenfion  or  Defcenfion  ;  or  it  is  the  Space  of 
Time  the  Sun  rifeth  or  fetteth  before  or  after  Six 
of  the  Clock. 

To  find  the  Afcenfional  Difference  Trigonome¬ 
trically,  having  the  Latitude  of  the  Place,  and  the 
Sun’s  Declination  given, 

Say,  As  the  Co-Tangent  of  the  Latitude  :  Is  to 
the  Tangent  of  the  Sun’s  Declination  :  :  So  is  the 
Radius  :  T o  the  Sine  of  the  Afcenfional  Difference. 

Example.  Suppofe  the  Latitude  be  5 1°.  30'.  and 
the  Sun’s  Declination  be  2°.  00. 

Then  ththe  Ar.  Co.  of  ?  „  , 

the  Ca-Tangent  of  5  51  3°  °>c99395 

Add  the  Tangent  of  -  -  90.  00  ’  --  9,199712 

Sum  is  the  Sine  of  1 1°.  29  =9, 299107 

Which  is  the  Afcenfional  Difference  required  ;  and 
being  reduced  into  Time,  by  allowing  four  Mi¬ 
nutes  of  an  Hour  for  every  Degree,  it  will  be  44’. 
29"‘ 

ASCENT  of  Fluids ,  is  particularly  underftood 
of  their  rifing  above  their  own  Level  between  the 
Surfaces  of  nearly  contiguous  Bodies,  or  in  {lender 
capillary  Glafs  Tubes,  or  in  Veflels  filled  with  Sand, 
Athes,  or  the  like  porous  Subftance.  See  Fluid. 

This  Effect  happens  as  well  in  vacuo  as  in  the 
open  Air,  and  in  crooked  as  well  as  ltrait  Tubes. 
Some  Liquors,  as  Spirit  of  Wine,  and  Oil  of  Tur¬ 
pentine,  afcend  fwifter  than  others,  and  fome  rife 
after  a  different  Manner  from  others.  Mercury 
does  not  afcend  at  all,  but  rather  fubfides.  See 
Capillary  Tubes. 

As  to  Planes.  T wo  fmooth  polifh’d  Plates  of 
Glafs,  Metal,  Stone,  or  other  Matter,  being  fo 
difpofed  as  to  be  almoft  contiguous,  have  the  Effect 
of  feveral  capillary  Tubes,  and  the  Fluid  rifes  in 
them  accordingly  ;  the  like  may  be  faid  of  a  Veffel 
filled  with  Sand,  &c.  the  divers  little  Interfaces 
whereof  form,  as  it  were,  a  Kind  of  capillary 
Tubes ;  fo  that  the  fame  Principle  accounts  for  the 
Appearance  in  them  all.  And  to  the  fame  may 
probably  be  afcribed  the  Afcent  of  the  Sap  in  Ve¬ 
getables.  See  Vegetable  and  Vegetation. 

Sir  Ifaac  Newton ,  in  his  Opticks,  p.  367.  fays, 

*  That  if  a  large  Pipe  of  Glafs  be  filled  with  lifted 
‘  Allies  weft  prefs’d  together,  and  one  End  dipped 
‘  into  ftagnant  Water,  the  Fluid  will  afcend  flowly 
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*  in  the  Afhes,  lo  as  in  the  Space  of  a  Week  or 

*  Fortnight  to  reach  the  Height  of  30  or  40  In- 
‘  ches  above  the  ftagnant  Water.  This  Afcent  is 
‘  wholly  owing  to  the  Action  of  thofe  Particles  of 

*  the  Allies  which  are  upon  the  Surface  of  the  ele- 
1  vated  Water  ;  thofe  within  the  Water  attrac- 
f  ting  as  much  downwards  as  upwards :  It  follows, 
«  that  the  Adtion  of  fuch  Particles  is  very  llrong  ; 

*  though  being  lefs  denfe  and  clofe  than  thofe  of 
‘  Glafs,  their  Adtion  is  not  equal  to  that  of  Glafs, 

*  which  keeps  Quickfilver  fufpended  to  the  Height 
‘  of  60  or  70  Inches,  and  therefore  adts  with  a 

*  Force  which  would  keep  Water  fufpended  to  the 
‘  Height  of  above  lixty  Foot.  By  the  fame 
‘  Principle,  a  Sponge  fucks  in  Water,  and  the 
‘  Glands  in  the  Bodies  of  Animals,  according  to 
‘  their  feveral  Natures  and  Difpofitions,  imbibe  va- 
‘  rious  Juices  from  the  Blood.  * 

If  a  Drop  of  Oil,  Water,  or  other  Fluid,  be 
laid  on  a  Glafs  Plane  perpendicular  to  the  Horizon, 
fo  as  to  Hand  without  breaking  or  running  off,  and 
another  Plane  inclined  to  the  former,  fo  as  to  meet 
at  Top,  be  brought  to  touch  the  Drop,  then  will 
the  Drop  break,  and  afcend  toward  the  touching 
End  of  the  Planes  ;  and  it  will  afcend  the  fafter 
in  Proportion  as  it  is  higher,  by  Reafon  the  Di¬ 
ftance  between  the  Planes  is  conftantly  diminifhing. 
After  the  fame  Manner  the  Drop  may  be  brought 
to  any  Part  of  the  Planes,  either  upward  or  down¬ 
ward,  or  fideways,  by  altering  the  Angle  of  Incli¬ 
nation. 

Laitly,  If  the  fame  perpendicular  Planes  be  fo 
placed,  as  that  two  of  their  Sides  meet  and  form  a 
fmall  Angle,  the  other  two  being  only  kept  a-part 
by  the  Interpofition  of  fome  thin  Body  ;  and  thus 
immerged  in  a  Fluid  tinged  with  fome  Colour  j 
the  Fluid  will  afcend  between  the  Planes,  and  this 
the  higheft  where  the  Planes  are  neareft,  fo  as  to 
form  a  curve  Line,  which  is  found  to  be  a  juft  Hy¬ 
perbola,  one  of  the  A  fymptotes  whereof  is  the  Line 
of  the  Fluid,  the  other  being  a  Line  drawn  along 
the  touching  Sides*  The  Phyfical  Caufe  in  all  this 
Phenomena  is  the  fame  Power  of  Attradfion.  See 
Attraction. 

ASCII,  [  *A<mo/,  of  aopriv.  and  cruia,  Gr.  a 
Shadow  are  the  Inhabitants  of  the  Torrid  Zone , 
which  twice  a  Year  have  the  Sun  (at  Noon)  in 
their  Zenith,  and  confequently,  then  their  Bodies 
call  no  Shadow  ;  whence  comes  the  Name  of 
Afcii. 

ASCITES,  [Aflrx»77jf,  Gr.]  is  a  Dropfy  or  Swel¬ 
ling  of  the  Abdomen,  and  confequently  of  the  Scro¬ 
tum,  Thighs  and  Feet,  proceeding  from  a  ferous, 
and  fometimes  lymphatick  or  chylous  Matter,  like 
the  waffling  of  Flefli,  collected  in  the  Cavity  of 
thofe  Parts. 

ASCI  I  ICK,  Gr.]  is  he  that  is  af¬ 

fected  with  the  A j cites. 

ASCLEPIAD,  a  Greek  or  Latin  Verfe  of  four 
Feet,  containing  a  Spondee ,  a  Choriambus ,  and  two 
Daily  les ;  as, 

Suhlimi  feriam  fidera  vertice. 

ASH-FIRE,  the  mildeft  Fire  ufed  in  Chymical 
Operations,  when  the  Vefi'el  containing  the  Mat¬ 
ter  to  be  heated  is  covered  underneath  and  on  all 
Sides  with  Allies,  Sand,  or  the  Filings  of  Iron. 

ASHLAR,  is  the  Workmens  Term  for  com¬ 
mon  or  Free- Stone,  as  it  comes  out  of  the  Quar¬ 
ry. 


_  ASHLERING,  [with  Builders ,]  a  Name  they 
give  to  Quartering  they  tack  to  in  Qarrets,  in 
Height  about  two  Feet  and  a  half,  or  three  Feet, 
perpendicular  to  the  Floor,  up  to  the  Infide  of  the 
Roof. 

ASPARAGUS,  [in  Botanicks ,]  fignifies  the  firft 
Germen ,  Sprout ,  or  Shoot  of  a  Plant  ;  which  is  ei¬ 
ther  edible  by  it  felf,  or  boiled  in  Broth  :  It  comes 
out  before  the  Leaves  are  unfolded.  And  hence, 

(z.  e.  a  (TosTetfa)  the  famous  Plant  of  this  Name  re¬ 
ceives  its  Denomination. 

AbPECT,  [  AfpeClus ,  Z.]  the  Air  of  one’s  Coun¬ 
tenance. 

ASPECT,  [in  AJlrology ,J  is  when  two  Planets 
are  joined  with  or  behold  each  other,  or  when  they 
are  placed  at  fuch  a  Diftance  in  the  Zodiack,  that 
they  (as  ’tis  faid)  mutually  help  or  afflict  one  ano¬ 
ther,  or  have  their  Virtues  or  Influences  increafed 
or  diminifhed. 

ASPECT,  [a  Term  in  AJlronomy ,]  fignifying 
the  Situation  of  the  Stars  and  Planets,  in  Refpect  of 
one  another  :  Of  thefe  they  ufually  reckon  five. 

1 .  The  Scxtile,  when  two  Stars  or  Planets  are 
60  degr.  from  one  another, 

2.  Q hiartile ,  when  they  are  90  deg.  diftant. 

3.  Trine. ,  when  they  are  diftant  1  zo  deg. 

4.  Opposition,  fvhen  they  are  1  80  diftant. 

5.  Conjunction ,  when  they  are  both  in  the  fame  v 
Degree. 

Kepler  added  eight  new  AfpeCts  more,  as  the  De - 
mi-fextile  of  30°.  the  Decile  of  36°.  the  OCtile  of 
45°.  the  Quintile  of  72°.  the  Tredecile  of  108°.  the 
Sefquartile  of  1 3  5 c>.  the  Biquintile  of  1440.  and 
the  Quincunx  of  150°. 

How  the  Diftance.  is  reckoned,  and  on  what 
Circle  j  fee  the  Word  Secondary  Circles. 

Par  tile  ASPECTS,  \AJlrologyj\  is  when  Pla¬ 
nets  are  diftant  juft  fuch  a  Number  of  Degrees,  as 
3°>  36>  45>  &c- 

Platick  ASPECTS,  \_AJlro\ogyj\  am  when  the 
Planets  do  not  regard  each  other  from  thefe  very 
Degrees,  but  the  one  exceeds  as  much  as  the  other 
wants- 

Double  ASPECT,  is  a  Term  in  Painting ,  ufed 
for  a  Angle  Figure  reprefenting  two  or  mom  diffe¬ 
rent  Objefls  ;  which  is  caufed  either  by  a  Change 
of  the  Pofition  of  the  Eye,  or  by  angular  Gl'alies, 

&c. 

ASPERA  Arteria ,  or  Trachea ,  is  an  oblong 
Pipe  confifting  of  various  Cartilagesand  Membranes, 
which  begin  at  the  Throat,  or  lower  Part  of  the 
Jaws,  lies  upon  the  Gullet,  defeends  into  the 
Lungs,  and  is  difperfed  by  manifold  Ramifications 
or  Branches  through  their  whole  Subftance :  The 
upper  Part  is  called  Larynx ,  and  the  lower  Bron¬ 
chus ,  to  which  Malpighius  adds  a  third,  or  lovveft, 
called  by  him  Veficular :  It  is  fubfervient  to  Speech 
and  Refpiration. 

That  Part  of  the  AJpera  Arteria  which  is  called 
the  Bronchus ,  contains  all  of  it  but  the  Larynx , 
being  the  Body  of  the  Pipe  as  well  before  as  after 
its  Infertion  into  the  Lungs,  all  the  Cartilages  of 
this  Bronchus  are  like  the  loweft  of  the  Larynx ,  to 
which  the  uppermoft  of  the  Bronchus  adheres  : 

Thefe  Cartilages  are  feated  one  below  another  at 
equal  Diftances,  and  kept  in  their  Places  by  both 
the  Membranes  of  the  Trachea ,  which  fill  up  their 
Interfaces,  and  tie  them  one  to  another  like  Liga¬ 
ments.  Yet  thefe  Rings  have  not  their  Circle  en¬ 
tire,  but  on  the  Backfide  of  the  Bronchus  next  the 
Gullet,  that  they  might  give  Way  to  the  Meat  in 
Avallowing,  they  pafs  in  to.  a  Membrane,  fo  that 
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they  are  in  Figure  like  the  Letter  C.  But  this  In¬ 
terlace  in  their  Circle,  which  moft  Anatom  ills  af¬ 
firm  to  be  membranous,  Cajp.  Bartholin  (after  his 
Father)  fays,  is  rather  a  carnous  Fiore  that  runs 
from  one  Side  or  End  of  the  Cartilage  a-crofs  to 
the  other,  which,  in  Expiration,  (efpecially  violent) 
contracting  tbemfelves,  draw  the  Ends  of  the  Car¬ 
tilage  towards  one  another  on  each  Side,  and 
thereby  llraiten  the  Pipe  of  the  Trachea. 

And  tho’  the  Cartilages,  fo  far  as  they  are  con¬ 
tiguous  to  the  Gullet,  (being  about  20  in  Num¬ 
ber,  are  thus  femilunar,  as  it  were,  yet  thofe  of 
the  Branches  of  the  Bronchus  within  the  Lungs, 
have  no  Interftice  in  their  Circumference,  being  all 
cartilaginous,  though  not  all  of  a  circular  Figure, 
but  fome  Four-fquare,  others  Triangular,  izc.  as 
.Diemerbroeck  obferves,  the  inner  Membrane  is  plen¬ 
tifully  befet  with  military  Glands,  out  of  which  a 
good  Part  of  that  mucous  Matter  that  bedaubs  its 
Infide  ifi'ues,  for  the  lubricating  of  it.  The  outer 
Membrane  helps  to  conned  the  Cartilages  the 
more  firmly  one  to  another,  and  the  whole  Tra¬ 
chea  to  the  neighbouring  Parts,  that  it  may  more 
fafely  and  firmly  defcend  into  the  Thorax.  This 
is  much  thinner  than  the  other  j  for  the  inner  (ac¬ 
cording  to  Dr.  Wallis )  has  two  Rows  of  mufcular 
Fibres,  the  outer  ftrait,  the  inner  oblique ;  the 
firft  by  their  Contraction  fhorten  the  Trachea ,  the 
latter  llraiten  it ;  fo  that  he  thinks  they  aflift  Expi¬ 
ration,  efpecially  when  it  is  violent,  as  Coughing, 
Hawking,  or  the  like.  Yet  he  fays,  this  inner 
Membrane  has  two  others  growing  upon  it,  as  it 
Were,  one  glandulous,  and  and  another  vafcular. 
Thro’  this  latter  do  the  Blood  Vefl'els  and  Nerves 
every  where  run  ;  and  the  Glands  placed  in  the 
former,  receive  and  keep  all  the  fuperfluous  Moi- 
Iture  or  Lympha  depofited  by  the  Arteries,  which 
the  Veins  do  not  imbibe,  till  they  can  remand  it 
by  the  LympheduCts  (which  fpring  from  them) 
or  if  it  be  over-plentiful,  fo  that  the  Lymphe¬ 
duCts  cannot  receive  it  at  all,  then  it  illues  both  out 
of  thefe  Glands,  and  out  of  the  Arteries  into  the 
Cavity  of  the  Wind-pipe,  and  caufes  a  Catarrh. 
But  the  Infide  of  this  Membrane  is  naturally  moift, 
being  befmeared  with  a  fattifh  and  mucous  Hu¬ 
mour,  to  hinder  its  drying,  and  to  make  theVoice^ 
fmoother  ;  fo  that  when  this  Humour  is  fretted  off 
in  Catarrhs,  or  the  Infide  of  this  Membrane  becomes 
rough  horn  any  Caufe,  the  Voice  becomes  hoarfe  ; 
afidwhen  it  is  dried  by  too  much  Heat,  as  in  Fe¬ 
vers,  it  becomes  fqueaking. 

The  After  a  Arteria  has  Veins  from  the  external 
Jugulars,'  Arteries  from  the  Carotides ,  and  from 
the° Arteria  Bronchialis  (firft  found  out  by  Frederick 
Jluyfch)  which  fprings  from  the  Back  fide  of  the 
defending  Trunk  of  the  Aorta,  a  little  above  the 
lower  Intercoftals.  Nerves  it  receives  from  the 
recurring  Branches  of  the-  Par  Vagum ,  which  run 
moftly  along  its  inner  Membrane,  whence  it  be¬ 
comes  fo  exquifitely  fenfible. 

When  it  is  defeended  as  low  as  the  fourth  Ver¬ 
tebra  of  the  Thorax ,  it  is  divided  into  two  Trunks, 
whereof  one  goes  into  the  right  Lobe  of  .the  Lungs, 
the  other  into  the  left,  and  each  prefently  is  again 
divided  into  twro,  and  thofe  into  others,  till  at  la  ft 
they  end  in  very  fmall  Branches,  which  are  difper- 
fed  among  the  like  Branches  of  the  Pulmonary  Ar¬ 
tery  and  Vein,  and  end  in  and  are  continued  with 
the  little  Bladders  that  make  up  the  greateft  Part  of 
the  Bulk  of  the  Lungs. 

ASPERIFOLLE  (Plant#,)  is  one  of  the  Divifi- 
©ns  or  Kinds  of  Plants  :  See  Pldnth  Mm. 


In  this  Kind  of  Plants,  the  Leaves  Hand  alter¬ 
nately,  or  without  any  certain  Order  on  the  Stalks  : 
The  Flowers  are  monopetalous ,  but  having  the  Mar¬ 
gin  cut  into  five  Divifions,  fometimes  deep,  fome- 
times  fhallow  ;  and  the  upper  Spike  or  Top  of  the 
Plant  is  often  curved  back  fomething  like  a  Scor¬ 
pion’s  Tail.  They  are  called  Afperifolice ,  becaufe 
they  are  ufually  rough  leafed ,  but  they  are  not  al¬ 
ways  fo.  After  each  Flower  of  this  Kind  of  Plants, 
there  ufually  fucceed  four  Seeds  :  There  being  on¬ 
ly  the  Cerinthe  reckoned  by  Mr.  Ray  to  belong  to 
this  Genus,  which  hath  lefs  than  four  Seeds  at  the 
Root  of  each  Flower,  but  that  hath  but  two. 

The  Herb  a  Afperifolice  are,  the  Pulmonaria  ma- 
culofa ,  Cynogloffa ,  Borage ,  Buglojfa ,  Anchufa ,  E- 
chium ,  Linum  Umbilicatum ,  Heliotropium  majus , 
Aparine  major ,  Confolida  major ,  Lithofpermum , 
Lchium  Scorpoides  and  Cerinthe. 

ASPERITY,  [ Afperitas ,  L. J  is  the  Inequality 
or  Roughnefs  of  the  Surface  of  any  Body,  where¬ 
by  fome  Parts  of  it  do  fo  ftick  out  above  the  reft, 
as  to  hinder  one’s  Hand,  &c.  from  palling  over  it 
eafily  and  freely. 

ASPHYXIA,  [’A <r<pv%ia.,  Gr.]  or  a  Cefiation 

of  the  Pulfe  of  the  whole  Body,  it  is  the  higheft 
Degree  of  Swooning,  and  next  to  Death. 

ASPIRATION,  or  the  pronouncing  of  any 
Syllable  or  Word  ftrongly,  with  a  good  deal  of 
Breath  and  fome  Vehemency  ;  as  we  do  thofe 
Words  which  have  the  Letter  H  before  them,  as 
have ,  hear,  heat ,  &c.  whereas  they  are  founded 
much  fofter  and  eafier  without  the  H  j  as  ear,  eat, 
&c. 

ASS  ART. [of  affartir,Fr.  to  make  plain ,]  aTerm 
in  Laiv,  fignifying  an  Offence  committed  in  the 
Foreft,  by  plucking  up  the  Woods  by  the  Roots : 
Alfo  to  make  Glades  in  a  Wood,  to  grub  up  or 
clear  a  Ground  of  Bulhes  and  Shrubs,  SsT  or  to 
lop  off  the  Boughs  of  a  Tree. 

ASSATION,  is  a  Term  in  Pharmacy,  ufed  for 
a  peculiar  Kind  of  Decodtion  or  Boiling  of  Plants, 
&c.  in  their  own  Juice. 

ASSAULT,  \AJfaut,  T.]  in  Law,  fignifies  a 
violent  Kind  of  Injury  offered  to  a  Man’s  Perfon, 
of  a  more  large  Extent  than  Battery  ;  for  it  may 
be  committed  only  by  offering  to  give  a  Blow. 

ASSAULT,  [in  the  Art  of  Warj]  is  taken  alfo 
for  a  general  Attack  made  upon  the  Fortrefs  to  get 
it  by  main  Force,  without  defending  themfelves 
in  the  Attack  by  any  Works  :  The  Words  are,  to 
give  an  Affault  to  luch  a  Place  ;  to  be  commanded 
to  the  Afjault  \  to  (land  an  Affault  ;  to  fecond  an  Af¬ 
fault  j  to  repulje  an  Affault ;  to  carry  by  Affault , 
&c.  While  an  Aflault  lafts,  and  both  Parties  are 
mixed,  there  is  no  Fear  of  Cannon  on  either  Side, 
for  they  arc  afraid  of  deftroying  their  own  Men 
thereby. 

ASSEMBLEE,  [in  Heraldry ,]  a  Dovetail  or 
more  to  hold  the  two  Parts  of  the  Elcutcheon  to¬ 
gether,  where  the  Partition  Line  is,  being  counter¬ 
charged,  is  fome  of  the  Metal  and  fome  of  the  Co¬ 
lour  of  the  Elcutcheon. 

ASSEMBLY,  [in  the  Military  Art,]  is  the  fe¬ 
cond  Beat  of  a  Drum  before  a  March  ;  on  hearing 
this,  the  Soldiers  itrike  their  T ents,  and  roll  them 
up  i  and  then  Hand  to  their  Arms.  The  third 
Beating  is  called  the  March,  as  the  firft  is  called  the 
General. 

ASSETS  enire  mains,  [in  Lawj\  is  where  a  Man 
dies  indebted,  leaving  to  his  Executors  fufficient 
wherewith  to  difeharge  his  Debts  and  Legacies. 

Real 
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Real  ASSETS,  are  where  a  Man  dies  poffefied 
of  Fee  Simple. 

Per  final  ASSETS,  are  where  a  Man  dies  pof- 
feffed  of  any  perfonal  Eftate. 

ASSETS  per  Defcent,  [in  Law,]  are  where  a 
Man  enters  into  Bonds,  and  dies  poflefl’ed  of  Lands 
in  Fee  Simple ,  which  defcend  to  his  Heirs,  and 
therefore  are  chargeable  as  AiTets  in  his  Hands.  L. 

ASSEWIARE,  iignifies  to  draw  or  drain  out 
Water  from  a  marfhy  Ground. 

ASSIGN,  [a  Law  Termfi  is  he  that  is  appoint¬ 
ed  or  deputed  by  another  to  do  any  Aft,  or  per¬ 
form  any  Bufinefs,  or  enjoy  any  Commodity: 
and  it  is  either  in  Deed ,  or  in  Law. 

ASSIGNEE  in  Deed,  is  he  that  is  appointed  by 
the  Perfon  himfelf. 

ASSIGNEE  in  Law,  is  he  whom  the  Law  fo 
makes,  without  any  Appointment  of  the  Perfon. 

ASSIGNMENT,  the  Aft  of  Afiignment,  or 
fetting  over  the  Intereft  of  any  thing  to  another,  as 
the  Alignment  of  a  Leafi ,  &c. 

ASSIGNMENT  of  Dower ,  [in  Law,]  is  the 
fetting  out  the  Marriage  Portion  or  Dower  of  a 
Woman  by  the  Heir,  according  to  the  Eftablifh- 
ment  before  made. 

ASSIMILATION,  is  a  Term  in  Anatomy,  by 
which  they  exprefs  the  Change  that  is  made  either 
of  Chyle  into  Blood,  or  of  the  nutritious  Juice 
into  the  Subftance  of  an  animal  Body.  Thus  the 
modern  Anatomifis  fay,  Sanguification  is  not  per¬ 
formed  by  the  Liver  only,  as  the  Ancients  fuppo- 
fed,  but  by  a  gradual  changing  of  the  Chyle  into 
Blood  by  frequent  Circulations,  and  the  Manner 
of  this  Change  they  call  Affimilation. 

ASSISA  cadere ,  |_in  Law ,]  figniiies  to  be  non- 
fuited. 

ASSISA  Nocumenti ,  an  Afiize  of  Nufance. 

ASSISA  Continuanda ,  is  a  Writ  direfted  to  the 
Juftices  affigned,  to  take  an  Aflize  for  the  Continu¬ 
ance  of  a  Caufe,  where  certain  Records  alledg- 
ed  cannot  in  Time  be  procured  by  the  Party  that 
would  ufe  it. 

ASSISA  Proroganda ,  is  a  Writ  direfted  to  the 
Juftices  of  Aflize  for  the  Stay  of  Proceedings,  by 
Reafon  of  the  King’s  Bufinefs,  wherein  the  Party 
is  employed. 

ASSISA  magna ,  was  a  more  folemn  Trial  by  a 
Jury  of  twelve  or  more  Knights,  to  give  their 
Verdift  in  a  Caufe  profecuted  per  Breve  de  Redio , 
i.  e.  where  the  Difpute  lies  not  about  the  bare  Pof- 
feflion,  but  of  the  Right  and  Property  ;  in  this  di- 
ftinguiihed  from  the  Ajfifa  parva,  or  minor,  where 
the  Queftion  is  only  of  Poflefiion,  in  which  the  Ju¬ 
ry  were  twelve  ordinary  Legal  or  Freemen  return’d 
by  the  Sheriff. 

ASSISff  Judicium,  is  the  Judgment  of  the 
Court  given  againft  the  Plaintiff  or  Defendant  for 
Default. 

ASSISE  de  mort  dd  Ancejlor  ;  fee  Cofnage. 

ASSISE  de  utrum ,  lieth  for  a  Parfon  againft  a 
Layman,  or  a  Layman  againft  a  Parfon,  for  Land 
or  Tenement  doubtful,  whether  it  be  Lay-Fee,  or 
Free- Alms. 

ASSIZE,  [in  Law,]  properly  Iignifies  a  Writ 
that  lies  where  any  Man  is  put  out  of  his  Lands, 
Tenements,  or  of  any  Profit  to  be  taken  in  a  cer¬ 
tain  Place,  and  fo  diiieifed  of  his  Freehold.  In  an 
Ajfize  it  is  needful  always  that  there  be  one 
Difieifor,  and  one  Tenant,  or  otherwife  the  Writ 
fhall  abate. 

There  is  another  'Ajfize  called  Ajfize  of  frejh 
Force ,  and  lies  where  a  Man  is  difl’dfed  of  Tene¬ 


ments  which  are  devifable ;  as  in  London,  or  other 
Boroughs  that  are  Franchifes  :  For  there  the  Te¬ 
nant  fhall  come  into  the  Court  of  the  Town  or 
Borough,  and  enter  his  Plaint,  and  accordingly 
fhall  have  a  Writ  direfted  to  the  Mayor  or  Bai¬ 
liffs,  (Ac.  and  thereupon  fhall  pafs  a  Jury  in  Man¬ 
ner  of  Ajfize  of  Novel  Dijjeijin  ;  and  in  Cafe  the 
Officer  delay  Execution,  the  Plaintiff  fhall  have 
another  Writ  of  Execution,  then  a  Sicut  alias,  and 
after  that  a  Pluries,  (Ac.  And  from  Things  of  this 
Nature  being  done  by  the  Judges  in  their  Circuits •, 
when  at  any  Place  they  fit  to  do  Juftice  by  Coni* 
million,  that  Court  or  Meeting  is  called  the  Afi 
fizes. 

But  befides  this,  the  Judges  of  the  A  [fizes  have 
feveral  other  Commifiions  ;  as  i.  A  Commifiion 
of  Oyer  and  Terminer,  direfted  to  them,  and  to 
many  others  of  the  belt  Account  in  their  Circuits  j 
but  here  the  Judges  are  of  the  Fjuorum,  fo  as  with¬ 
out  them  there  can  be  no  Proceeding :  By  this  Corn- 
million  they  enquire  into  and  punilh  Murders, 
Treafons,  Felonies,  (sc.  2.  They  have  a  Com¬ 
mifiion  of  Goal  Delivery ;  this  is  direfted  only  to 
themfelves,  and  the  Clerk  of  the  Aflize  Afi'ociate  ; 
and  by  this  Commifiion  they  deal  with  all  Prifc- 
ners  in  Goal,  for  whatever  Offences  there  com¬ 
mitted.  3.  They  have  alfo  a  Commifiion  of  Nifi 
Prius,  direfted  to  the  Judges  themfelves  and  the 
Clerk  of  the  Afiize,  by  which  they  are  commifiion- 
ated  to  take  Niji  Prius,  &c.  4.  They  have  alfo  a 

Commifiion  of  the  Peace,  in  w7hich  all  the  Juftices 
of  the  Peace  of  the  feveral  Circuits  are  obliged  to 
afilft  them  ;  for  Default  of  which  they  are  fineable 
at  the  Difcretion  of  the  Judges. 

ASSIZE  de  darraign  Prefentment :  See  Ffijare 
impedit. 

ASSIZE  of  Novel  Dijfefin ,  lies  where  a  Tenant 
in  Fee-fimple,  Fee-tail,  or  for  Term  of  Life,  is 
lately  difl'eifed  of  his  Lands  or  Tenements,  or  elfe  of 
a  Rent-fervice,  Rent-fee,  or  Rent-charge  of  Com¬ 
mon,  of  Pafture,  of  an  Office,  (Ac. 

ASSIZE  of  the  Forejl ,  is  a  Statute  or  Condi¬ 
tion  touching  Orders  to  be  obferved  in  the  King’s 
Foreft. 

ASSIZE  of  Bread  and  Beer ,  is  the  Power  a  Ma- 
giftrate  has  of  aflizing  or  adjufting  Weights  and 
Meafures. 

ASSOCIATION,  [in  Laiuj]  is  a  Patent  fent 
by  the  King,  either  of  his  own  Motion,  or  at  the 
Suit  of  the  Party  Plaintiff  to  the  Juftices  of  Afiize, 
to  have  other  Perfons  aflbeiated  to  them  to  take  the 
Afiize  ;  and  upon  this  Patent  of  the  Afiociation, 
the  King  will  fend  his  W rit  to  the  Juftices  of  the 
Aflize,  by  it  commanding  them  to  admit  them  that 
are  fo  fent. 

ASSODES  Fcbris ,  is  a  Kind  of  burning  Fever, 
in  which  the  fick  Perfon  inceflantly  tumbles  and 
tofies,  being  exceeding  reftlels,  and  fubject  to  Sick- 
nefs  at  the  Stomach,  and  Vomiting,  by  Reafon 
that  the  Diftemper  ufually  arifes  from  the  Vexa¬ 
tion  of  the  Stomach  by  Iharp  and  cholerick  Hu¬ 
mours,  biting  the  Orifice  or  Coat  thereof,  Blan-* 
chard. 

ASSOYLE,  [of  ajfouare,  F.  ab fiver e ,  L.]  a 
Law  Term,  Iignifies  to  deliver  or  diicharge  a  Man 
of  an  Excommunication. 

ASSUMPSIT,  [in  Lawj]  or  Nude  Contrast,  is 
a  voluntary  Promile  made  by  Word,  by  which  a 
Man  afl'umes  and  takes  upon  him  to  perform,  or 
pay  any  thing  to  another ;  or  a  Promile  may  arile 
in  Law,  as  upon  the  Sale  of  Goods,  (sc. 
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ASSUMPTION,  [in  Logic  kf\  is  the  minor  or 
fecond  Propofition  in  a  Categorical  Syllogifm. 

ASSUMPTIVE  Arms ,  [in  Heraldry ,]  are  fuch 
as  a  Man  hath  a  Right  to  aflume  to  himfelf  by  vir¬ 
tue  of  fome  Adfion;  as  if  a  Man,  who  is  no  Gen¬ 
tleman  by  Blood,  and  has  no  Coat  of  Arms,  (hall 
in  War  take  a  Lord,  &c.  Prifoner,  he  is  intitled  to 
bear  the  Shield  of  fuch  Prifoner,  and  to  enjoy  it  to 
him  and  his  Heirs. 

ASTERISK,  [of  ’Aswcoc©-,  of  ’As*?,  Gr.  a 
Star ,]  is  a  fmall  Star  fet  over  any  Word  or  Sen¬ 
tence,  to  make  it  the  more  confpicuous,  or  taken 
Notice  of  by  the  Reader. 

ASTERISM,  [*A Gr .]  the  fame  with 
Conflellation  ;  or  a  Collection  of  many  Stars  into 
one  Clafs  or  Syftem,  which  is  ufually  on  the  Globe 
reprefented  by  l'ome  one  particular  Image  or  Figure, 
to  diftinguifh  the  Stars  that  compofe  this  Conftella- 
tion  from  thofe  of  others. 

ASTHMA,  [’A a-ju*,  Gr.]  or  Phthifick ,  is  a  Dif¬ 
ficulty  of  Breathing,  proceeding  from  the  ill  Affec¬ 
tion  of  the  Subltance  of  the  Lungs,  and  the  inter- 
coftical  Mufcles  ferving  to  Refpiration. 

ASTRAGAL,  ( *Ar*«ty*A©-,  Gr.)  in  Archi¬ 
tecture,  is  by  the  French  called  the  Talon ,  by  the 
Italians  Tondino ,  and  is  a  Kind  of  half  Tore ,  fome- 
times  wrought,  in  the  richer  Orders,  like  a  Kind  of 
overcaft  Hem  or  Edge  to  the  larger  Tore  ;  which 
frequently  is  placed  between,  as  in  the  lonick  Bafe, 
with  two  Scotia’s  or  Trochiles ;  and  fometimes,  but 
rarely,  juft  about  the  Plinth  of  the  Bafe.  Some¬ 
times  it  is  taken  for  the  Collar  or  Cin&ure  next  the 
Hypotrachelium  and  Diminution  of  a  Pillar  lifted 
on  both  Edges ;  and  it  runs  alfo  round  under  the 
Echinus  of  the  lonick.  We  find  it  alfo  fometimes 
dividing  the  Fafcia  of  the  Corinthian  Architrave , 
where  it  is  wrought  in  Chaplets,  and  Beads  or  Ber¬ 
ries-;  and  fometimes  ’tis  ufed  both  above  and  be¬ 
low  the  Lifts,  and  joining  immediately  to  the  Square 
or  Die  of  a  Pedeftal,  where  the  Stylohata  is  intro¬ 
duced.  F  reart’s  Parallel  of  Architect. 

ASTRAGAL,  (in  Gunnery ,)  is  the  Cornice 
Ring  of  a  Piece  of  Ordnance. 

ASTRAGALUS,  (  ’Arfcty&Kof,  Gr.  )  the 
Huckle  Bone  ;  alfo  a  Bone  of  the  Heel,  having  a 
Convex  Head,  articulated  with  two  Foflilsof  the. 
Legs  by  the  Ginglimus. 

ASTRICTORIA,  Medicines  that  are  of  an  a- 
ftringent  or  binding  Quality. 

ASTROLABE,  of  aYn?  a  Star , 

and  Act, 3^,  Gr.  to  take.)  This  Planijphere ,  con- 
fidered  as  a  Projection  of  the  Sphere,  is  of  two 
Kinds  ;  the  firft  is  a  Projection  of  the  Sphere  on  the 
Plane  of  the  Equinodiial  in  the  Stereographick 
Way,  the  Eye  being  fuppofed  to  be  placed  in  the 
Pole  "of  the  World.  The  other  Aflrolahe  is  of 
Gemma  Frifius ,  which  fuppofes  the  Eye  in  the 
Point  of  the  Interjection  of  the  Equator  and  Hori¬ 
zon,  projecting  the  Sphere  on  the  Plane  of  the  op- 
pofite  Meridian. 

ASTROLABE,  is  a  Mathematical  Inftrument 
ferving  to  take  the  Height  of  the  Sun  or  Stars.  It 
confifts  of  an  entire  Circle,  whole  Limb  (or  what 
Part  of  it  is  neceflary)  is  divided  into  Degrees  and 
Decimal  Parts  of  a  Degree,  with  a  moveable  Ru¬ 
ler  or  Label  which  turns  upon  the  Centre,  and  car¬ 
ries  two  Sights.  At  the  Zenith  is  a  Ring  to  hang 
it  by  in  Time  of  Oblervation,  and  then  you  need 
only  turn  it  fo  to  the  Sun,  that  the  Rays  may  pafs 
freely  through  both  the  Sight?,  and  the  Edge  of 
the  Label  cuts  the  Altitude  in  the  Limb.  This  A- 
tlrolabe ,  though  now  not  fo  much  in  UfeatSea., 


yet  if  well  made,  graduated  and  poifed,  and  of  a 
great  Thicknefs  and  Weight,  that  it  may  hang  the 
fteadier,  it  may  be  a  very  ferviceable  Inftrument, 
efpecially  between  the  Tropicks,  where  the  Sun 
comes  near  the  Zenith  ;  and  in  calm  Weather. 
There  are  alfo  fome  Projections  of  the  Sphere 
which  are  called  by  this  Name,  as  that  of  Gemma 
Frifius  and  Staffer. 

The  common  Sea  Aflrolahe . 


ASTROLOGY,  (’Are?A oy&,  of  amp  a  Star , 
and  a Lyof>  Gr.  Speech , )  is  an  Art  which  pretends 
to  foretel  future  Things  from  the  Motion  of  the 
Heavenly  Bodies,  and  their  AfpeCts  to  one  ano¬ 
ther  ;  as  alfo  from  fome  imaginary  Qualities,  which 
the  foolifh  Admirers  cf  this  Cheat  will  have  to  be  in 
the  Stars,  as  the  Caufes  of  great  fublunary  Effedts ; 
though  they  have  no  tolerable  Grounds  to  prove 
that  there  are  any  fuch  things. 

ASTRONOMICAL  Calendar ,  is  an  Inftru- 
ment  engraved  on  Copper  Plates,  printed  on  Pa¬ 
per,  and  parted  on  Board,  with  a  Brafs  Slider, 
which  carries  a  Hair,  and  (hews  by  Infpedtion, 
the  Sun’s  Meridian,  Altitude,  Right  Afcenfion, 
Amplitude,  Declination,  Time  of  its  Riling  and 
Setting,  c sc.  to  greater  Nicety  than  the  largeft 
Globes  now  made. 

ASTRONOMICAL  Numbers :  See  Sexagef- 
mal  Fractions. 

ASTRONOMICAL  Place  cf  a  Star  or  Pla¬ 
net ,  is  its  Longitude  or  Place  in  the  Ecliptick  reck¬ 
oned  from  the  Beginning  of  Aries ,  in  Confequentia , 
or  according  to  the  natural  Order  of  the  Signs. 

ASTRONOMICAL  Houfes ,  are  fuch  as  are 
reckoned  from  the  Noon  or  Mid-day,  to  the  Noon 
or  Midnight  of  another. 

ASTRONOMICAL  Hours ,  are  fuch  as  are 
accounted  from  the  Noon  of  one  natural  Day,  or, 
as  fome  will  have  it,  from  Midnight,  to  the  Noon 
or  Midnight  of  the  next  natural  Day. 

AS  TRONOMICAL  Quadrant,  is  an  Inftru¬ 
ment  curioully  framed,  and  the  Degrees  exadtly 
and  minutely  divided  by  the  Help  of  a  Screw  on 
the  Edge  of  the  Limb,  fitted  with  Teiefcopes,  and 
either  apply’d  to  a  Wall  in  the  Meridian,  or  on  a 
ftrong  Axis  or  Pedeftal,  with  two  Semi- circles  pla¬ 
ced  at  Right-angles  on  two  endlefs  Screws,  which 
readily  direct  or  guide  the  Inftrument  to  take  Ob- 
fervations  of  the  Sun ,  Moon. ,  or  Stars. 
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ASTRONOMIC  ALS,  h  e? Agronomical  Num¬ 
bers,  being  fexagefimal  Fradions,  fo  named,  be- 
caufe  formerly  they  were  wholly  ufed  in  Aftrono- 
mical  Calculations* 

ASTRONOMY,  is  a  Mathematical  Science, 
teaching  the  Knowledge  of  the  Stars  or  Heavenly 
Bodies,°  and  their  Magnitudes,  Diftances,  Eclipfcs, 
Order,  and  Motions :  By  fome  ’tis  taken  in  fo 
large  a  Senfe,  as  to  contain  in  it  alfo  the  Dodrine 
of  the  Mundane  Syfiem ,  the  Laws  of  the  Planetary 
Motions,  &c.  which  others  reckon  as  a  Part  of 
Phyficks ,  or  Natural  Philofopby . 

ASTRONOMY.  In  order  to  prepare  the  Way 
for  the  tight  underftanding  of  this  noble  Science, 
as  it  now  ftands  in  the  Writings  of  the  modern 
Aftronomers,  who  have  revived  and  demonifrated 
the  ancient  Pythagorean  Sy/iem  of  the  IV'orld  :  And 
beftdes  thofe  neceffary  Prdcognita  of  the  Dodrine 
of  the  Sphere,  its  Projedion  in  piano ,  and  the 
fpherick  Trigonometry  (which  every  one  ought  to 
know  that  will  purfue  this  Study  ;  I  {hall  here 
(from  Mr.  Hayes’s  Fluxions,  p.  291,  dY.)  give  you 
fuch  Phylical  and  Mechanical  Propolitions,  as  will 
qualify  you  to  obtain  a  fufficient  Knowledge  of  the 
Dodrine  contained  in  the  preient  Books  of  Aftro- 
nomy*  / 

PROP.  I. 

The  Area’s  which  Bodies  (fuppofe  any  Planets  or 
Comets )  revolving  about  an  immoveable  Centre, 
(as  fuppofe  the  Sun  in  S)  defcribe  by  the  Rays 
drawn  to  the  fame,  are  proportional  to  the  Tunes 
cf  Defcription ,  and  are  all  in  the  fame  immove¬ 
able  Plain . 

Let  the  Time  be  divided  into  equal  Parts,  and 
fuppofe  in  one  of  them,  a  Body  defcribes  the  Space 
A  B  (by  a  Power  which  it  has  to  move  in  the  Right 
Line  A  x  from  A  towards  x)  in  the  next  Moment 
of  Time,  if  nothing  hindred,  it  would  move  from 
B  to  x,  defcribing  the  Line  B  x  equal  to  A  B,  fo 


that  drawing  the  Rays  A  S,  B  S,  x  S  to  the  im¬ 
moveable  Centre  S,  the  Areas  A  S  B  and  B  S  x 
defcribed,  would  be  equal  :  But  when  the  Body 
Comes  to  B,  let  a  Force  in  5  attrad  the  fame, 
and  by  one  {Ingle  but  ftrong  Impulfe,  make  the 
Body  deviate  from  the  Right-line  B  x,  and  move 
in  the  Right  line  B  C  ;  draw  x  C  parallel  to  IB  S , 
interfeding  B  C  in  C,  then  at  the  End  of  thefecond 
Moment  of  Time,  the  Body  will  be  found  in  C, 
in  the  fame  Plain  with  the  Triangle  A  S  B  ;  join 
S  C  and  the  Triangle  <S  B  C,  becaufe  of  the  Pa¬ 
rallels  5  B  and  C  x,  will  be  equal  to  the  T riangle 
S  B  x,  and  confequently  it  will  be  alfo  equal  to 
the  T riangle  SAB:  In  like  Manner,  if  the  cen- 
VOL.  I. 
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tral  Force  (or  Vis  centripeta')  ad  fuccefllvely  in 
G,  D,&c.  and  make  the  Body  in  fuccefiive  Mo¬ 
ments  of  Time  defcribe  the  Lines  C  D ,  D  E,  tsc. 
they  will  be  in  the  fame  Plain,  and  the  Triangle 
S  C  D  will  be  equal  to  the  Triangle  S  B  C,  and 
S  D  E  will  be  equal  toSCD  —  SBC.  Whence 
it  is  manifeft,  that  the  Body  revolving  about  an  im¬ 
moveable  Centre  in  an  immoveable  Plain,  defcribes 
equal  Areas  in  equal  Times ;  and  by  Competition, 
the  Area  SACS  is  to  the  Area  S  A  E  S,  as  the 
Time  which  the  Body  takes  to  defcribe  that ,  is  to 
the  Time  it  takes  to  defcribe  this. 

Let  the  Number  of  the  Triangles  be  increafed, 
and  their  Breadth  diminilhed  in  infinitum ,  then  the 
Perimeter  ABODE  will  be  a  Curve  Line,  and 
Confequently,  the  Vis  Centripeta ,  which  perpetually 
draws  back  the  Body  from  off  the  Tangent  of  this 
Curve,  ads  continually  ;  and  the  Areas  SACS, 

S  A  E  S  proportional  to  the  Times  of  their  De¬ 
fcription,  will  alfo  in  this  Cafe  be  proportional  to 
the  fame  Times.  j£.  E.  D. 

CO  NSECTART  I. 

If  a  Body  or  Planet  revoldingin  the.  Curve  ABCi 
be  attraded  by  a  central  F ores  in  S,  or  gravitate  to¬ 
wards  the  Sun  there ;  and  if 
the  Body  defcribe  the  infinite¬ 
ly  little  Portions  of  the  Curve 
A  B  and  B  C  in  equal  Times, 
then  the  infinite  little  Trian¬ 
gles  ASB,  BSC  will  be  equal ; 
and  if  on  the  Centre  S,  and 
with  the  Radii  S  A,  S  B,  the 
little  Arches  A  b,  B  c,  be  de 
feibed,  then  the  Triangle  5 
ABorSAb=.fSAxAb, 
and  the  T riangle  SBC  is  =  y 
r  S  B  x  B  c ;  therefore  i[is,  -  S  A :  \  S  B  :  i  8  A  i 
S  B  : :  B  c  :  A  b  ;  that  is,  the  infinitely  little  Ar¬ 
ches  A  b.  Be,  are  proportional  to  the  Radii  S  A* 
S  B. 

DEFINITION  l 

The  Centre  of  Attradion  is  that  Point  to  which 
the  revolving  or  moving  Body  is  attraded  or  im¬ 
pelled  by  the  Force  Or  Impetus  of  Gravity  ;  thus 
the  Sun  is  fuch  in  the  Refped  of  the  primary  Pla¬ 
nets,  and  the  Earth  in  Refped  of  the  Moom 

DBF.  11 

Paracentric  Motion  of  Impetus ,  is  fo  much  as  the 
revolving  Body  approaches  nearer  to,  or  recedes 
farther  from  the  Centre  of  Attradion ;  thus  if  S 
be  the  Centre  of  Attradion,  and  if  a  Body  in  A 
move  to  B,  then  SB  —  S  A  2=  B  b,  is  called  the 
Paracentrick  Motion  of  that  Body. 

D  E  F<  IIL 

Circular  Velocity  of  a  Body  is  meafured  by  the 
Arch  of  a  Circle  ;  thus  if  a  Body  m  A  move  to 
B,  or  b,  its  circular  Velocity  is  meafured  by  the 
Arch  of  the  Circle  A  b  defcribe  on  the  Centre  of 
Attradion  S,  and  the  circular  Velocity  of  a  Body 
moving  from  B  to  C ,  is  meafured  by  the  circular 
Arch  B  C. 


DBF 
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D  E  F.  IV. 

Co fiatus  Excufforius,  is  mea  fared  by  a  Line  let 
fall  from  a  Point  infinitely  near  to  another  Point, 
perpendicular  to  a  Line  drawn  to  touch  the  Curve 
in  that  other  Point ;  whence  it  is  manifeft  that  the 
Conatus  excufforius  circulations ,  or  Conatus  centri- 
fugusy  may  be  expreffed  by  BN  the  verfed  Sine  of 
the  Angle  of  Circulation  C  S  IV  (or  by  c  k ,  becaufe 
the  Difference  between  the  Radii  S  C\  S  B,  is  in¬ 
comparably  little)  for  the  verfed  Sine  is  equal  to  a 
T angent  drawn  to  the  other  End  of  the  Arch. 

DBF.  V. 

Solicitatio  paracentrica  gravitatis  vel  levitatis,  or 
the  Paracentrick  Solicitation  of  Gravity  or  Levity, 
is  exprefs’d  by  the  Right- line  A  L ,  drawn  from  the 
Point  Ay  parallel  to  the  Ray  S  B  (infinitely  near  S 
A)  until  it  inter  feet  the  Tangent  B  L. 

LEMMA  I. 

The  verfed  Sines  of  infinitely  little  Arches  arc  in  a 

■duplicate  Ratio  of  the  Chords  of  the  fnid  Arches. 

Let  the  Right- line  A  D  touch  the  Circle  AB  G 
in  Ay  then  DAB  is  the  Angle  of  Contact  ;  Let 
A  B  be  an  infinitely  little  Arch,  A  B  the  Chord, 
and  A  C  the  verfed  Sign  thereof,  I  fay,  AC  or  BD 
is  as  the  Square  of  A  B  ;  that  is,  if  another  infinite¬ 
ly  little  Arch  A  b  be  taken,  then  the  verfed  Sine 
Ac  (or  b  d)  :  Verfed  Sine  A  C  (or  B  D)  : :  Ab 
q  :  AB  q. 

-A  e 


Draw  the  Diameter  A  Gy  and  draw  the  Lines 
G  By  G  b  ;  then  by  the  Property  of  the  Circle,  we 
have  ABq-z=.ACv.A  G  and  Abq-zzAGycA 
c ;  whence  it  is,  A  Bq  :  ABqi'.AC'X.AG  :  A 
c  x  A G  ::  A  C  :  Ac  :  :  B  D  :b  d. 

Now  when  the  Points  B ,  by  are  infinitely  near 
the  Point  Ay  then  the  Chords  A  By  A  by  are  equal 
to  the  Arches  A  By  A  by  and  confequently  the  ver¬ 
ted  Sines  AC,  Acy  or  the  Subtenfes  of  the  Angle 
of  Contact  B  Dy  b  dy  are  in  a  duplicate  Ratio  of 
the  conterminal  Arches  A  By  A  b. 

And  if  the  Lines  B  Ey  be,  fubtend  the  Angle  of 
Contact  D  A  By  and  be  paralled  to  any  Line  (lefs 
than  the  Diameter  AG)  drawn  within  the  Circle, 
as  A  Ry  then  the  Lines  B  Ey  b  e,  will  be  as  the 
Squares  of  the  conterminal  Arches  A  B,  A  b,  for 
£  D  :  b  d  ::  B  E  :  be  : :  A  B  q  :  Ab  q, 

C  O  R  O  L. 

The  Subtenfes  of  the  Angles  of  Contaft  of 
Curves,  whofe  Curvature  in  the  Point  of  Contact 


is  the  fame  with  that  of  fome  Circle  (or  when  the 
Difference  between  them  is  incomparably  little) 
are  in  a  duplicate  Ratio  of  the  conterminal  Arches, 

L  E  M  M  A  II. 

In  unequal  Circles  A  B  D,  G  b  E,  if  the  infi¬ 
nitely  little  Arches  B  D,  b  d  be  equal,  then  the 
verfed  Sines  BN,  bn  of  thefe  Arches  will  be  reci¬ 
procally  proportional  to  the  Radii  S  B,S  b. 


Produce  S  D  unto  E,  and  draw  E  F  parallel 
to  S  by  and  draw  the  Lines  2)  N,  E  K,  dn 
perpendicular  to  S  B. 

Then  it  is,  b  K:  B  N  ::S  b:  SB. 

And  bn  :b  K::b  d  q  :  b  E  q. 

Sb 

But  b  E  —  —  B  D. 

SB 


Sbq 

Therefore,  bn:B  N::S  bx  BDq  : - B  D  q, 

S  B 

b  dq  BDq 

That  is,  b  n :  B  N : : - - ; _ _ _ 

Sb  SB. 

And  fup-?  .  ,  n 
pofing  -S  bd-BD 

We  have  b  n  :  B  N: :  S  B  :  S  K  E.  D. 


Tap  Conatus  Centrifugi,  or  Vires  centripetal  < 
Bodies  revolving  m  equal  Circles ,  with  an  equa 
ble  Motion ,  are  in  a  duplicate  Ratio  of  thei 
Velocities. 

■  .  I  - 

The  Conatus  centrifugus  is  equal  to  the  verfe 
Sine  of  the  Angle  of  Circulation,  and  the  verfe 
Sines  of  Arches  infinitely  little  are  in  a  duplicat 
Ratio  of  the  Chords  of  thole  Arches ;  that  is,  in 
duplicate  Ratio  of  the  Arches  themfelves,  and  tb 
Velocities  (the  Times  being  fuppofed  equal)  are  r 
the  Arches  ;  therefore  the  Conatus  centrifugi  are  i 
a  duplicate  Ratio  of  the  Velocities. 


CON- 


AST 


fmiiiaim 


AST 


CONSECTARY  I. 

If  two  Bodies  By  b ,  revolve  in  unequal  Circles* 
A  B  Dy  G  b  Ey  and  defcribe  the  Areas  S  B  D% 
S  b  d\  then  the  Conatus  centrifugi  (or  Vires  centri - 
petes)  D  Cy  d  c,  will  be  in  a  Ratio  compounded  of 
the  duplicate  Ratio  of  the  Velocities  diredlly,  and 
the  Ample  Ratio  of  the  Radii  inverfely. 

For  if  the  Radii  be  equal,  the  Conatus  centrifugi 
are  as  the  Squares  of  the  Velocities  ;  and  if  the 
Velocities' be  equal,  the  Conatus  centrifugi  are  reci¬ 
procally  as  the  Radii  ;  therefore  if  neither  the  Ra¬ 
dii  nor  the  Velocities  be  equal,  the  Conatus  centYi- 
fugi  are  in  a  Ratio  compounded  of  the  Rationes  of 
the  Squares  of  the  Velocities  dire&ly,  and  of  the 
Radii  inverfely. 

This  Corollary  is  demonftra ted  more  univerfally, 
in  one  of  the  Steps  of  the  fecond  Lemma  ;  for  it 
b  d  q  B  D  q 

is  there  bn:  B  N:: - : . — — — . 

S  b  SB 

CONSECTARY  IL 

And  if  the  Bodies  By  by  defcribe  the  equal 
Areas  BSD  and  b  S  d  in  equal  Times  (that  is,  if 
SB  x  B  D  =  S  bxbdy  then  bd:B  D::S  B: 
Sd)  then  the  Velocities  B  D  and  b  d  will  be  reci¬ 
procally  as  the  Radii,  and  the  Squares  of  the  Ve¬ 
locities  will  be  as  the  Squares  of  the  Radii  inverfe- 

b  d  q 


ly,  whence  the  Proportion  b 

n  :BN : 

Sb 

3  Dq 

SB  q 

Sbq 

- - -  will  become  bn:  BN: 

; - — • 

• 

SB 

Sb 

S  B 

&  H’s  :S  Is] 3,  that  is,  the  Conatus  centrifugi  are 
reciprocally  in  a  triplicate  Ratio  of  the  Radii. 

CONSECTARY  III. 

If  the  Velocities  be  diredlly  as  the  Radii,  then 
the  periodic  Times  will  be  equal,  and  the  Analogy 
b  d  q  B  D  q 

b  n:  B  N : : - :  - -  will  become  b  n:B  N 

Sb  SB 

::Sb  :  S  B  ;  that  is,  the  Conatus  centrifugi  are 
proportional  to  the  Radii. 

CONSECTARY  IV. 

If  the  Bodies  By  by  defcribe  the  Arches  B  Dy 
b  d  in  equal  Times,  then  the  periodic  Time  of  b 

Sb 

will  be  to  the  periodick  Time  of  By  as «-  . —  is  to 

b  d 

SB 

— —  ;  becaufe  the  Times  are  diredlly  as  the  Spaces 

B  D 

and  reciprocally  as  the  Velocities  ;  and  becaufe 

b  d  q  B  D  q 

b  n  :  B  N(::dc  :  DC)::  — — *—  :  —  —  : : 

S  b  SB 

SB  Sb 

• :  - - : :  (  Multiplying  by  S  B  x  S  b  ) 

B  Dq  b  d  q 

SBxSBq  SBxSbq 

• - - - : - -"■■■**.  Therefore  the  Vi- 

B  D  q  b  d  q 

res  centripetit  are  in  a  Ratio  compounded  of  the 
Rationes  of  the  Radii  directly,  and  the  Spaces  of  the 
periodic  Times  inverfely. 


CONSECTARY  V. 

And  if  theSquaree  of  the  periodic  Times  be  as 
Sbq  SBq 

the  Radii,  that  is,  if*——*  :  - • ;  S  b  :  S  Bt 

b  d  b  B  D  q 

SbxS  Bq  SBxSbq 
then  it  will  be  b  ti:B  N:  :< — * - ; - i 

B  D  q  b  d  q 

‘ :  (by  Substitution)  S  b  x  S  B  :  5  b  x  S  B  ;  that  is, 

S  b 

the  Vires  centripeta  are  equal  j  and  becaufe  - — * 

b  dq  j 

SB 

—  “ — therefore  S  b  :V  S  B  ::b  d:BD  \ 
B  Dq  * 

that  is,  the  V elocities  are  in  a  fubduplicate  Ratio  of 
the  Radii.  Et  vice  verfa. 

CONSECTARY  VI. 

And  if  the  Squares  of  the  periodic  Times  be  as 

Sbq  SBq 

the  Squares  of  the  Radii,  that  is,  if  — —  :  - - -  •  : 

b  d  q  B  D  q 

S  bXS B q 

S  b  q  :  S  B  q,  then  it  will  be  b  n  :  B  n  : :  - — — 

B  Dq 

SBxSbq 

: - - ■ - :  :  (by  Subftitution)  S  b  x  S  B  q  : 

b  d  q 

S  B  x  S  b  q  ::  S  B  :S  b  ;  that  is,  the  Vires  centri * 
peta  (or  Conatus  centrifugi)  are  reciprocally  as  the 

Sbq 

Radii ;  and  becaufe  (in  this  Supposition}  SBq 

b  dq 

SBq 

=  S  bqx-*— — therefore  B  D  tszb  d  ;  that  is, 
B  Dq 

the  Velocities  are  equal.  Et  vice  verfa . 

CONSECTARY  VlL 

If  the  Squares  of  the  periodic  Times  be  as  the 

Sbq  S  B  q 

Cubes  of  the  Radii,  that  is,  if — ;  « — —  ;  ;  Sbl  3 

b  dq  B  D  q 

_  S  b  xS  B  q 

:  S  c-j?.  Then  it  will  be  b  n  :  B  N :: - -  - 

B  lD  q 

SBxSbq  _  _____ 

:  - - -  :  :  S  B  x  S  b-  :  S  B  x  Sbs  t:  S  &  q 

b  d  q 

:  S  b  q  that  is,  the  Vires  centripeta  are  recipro¬ 
cally  in  a  duplicate  Ratio  of  the  Radii  ;  and  be- 

Sb  Sb  _  __ 

caufe  therefore  V  s  b  :  SB:: 

b  d  q  B  'Dq 

b  dy  BD;  that  is,  the  Velocities  are  reciprocally  in 
a  fubduplicate  Ratio  of  the  Radii.  Et  vice  verfa . 

SCHOLIUM. 

And  becaufe  it  is  found  by  Obfervation,  that  the 
Squares  of  the  periodic  Times  of  Planets,  are 
as  the  Cubes  of  their  Diftance  from  the  Sun  ; 
and  that  in  equal  Times  they  defcribe  equal  Areas 
about  the  Sun  ;  Therefore  it  is  manifeft,  that  the 
Sun  is  the  Centre  of  all  the  Planetary  Motions; 
and  that  the  Vis  centripeta  (or  Force  of  Gravity) 
of  one  Planet,  is  to  the  Vis  centripeta  of  another 
Planet,  as  the  Square  of  this  Planet’s  Diftance 

frfcm 
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AST 


from  the  Sun,  is  to  the  Square  of  that  Planet’s  Di¬ 
ftance  from  the  Sun. 

It  is  alfo  evident,  that  thofe  Planets  which  are 
neareft  the  Sun  move  fwifteft,  for  the  Velocity  of 
one  Planet  is  to'  the  Velocity  of  another  Planet,  as 
the  Diftance  of  this  Planet  from  the  Sun  is  to  a 
mean  Proportional  between  the  Diftances  of  this 
and  that  Planet  from  -the  Sun. 

PROP.  III. 

If  the  Area  which  a  Body ,  revolving  about  an  im¬ 
moveable  Centre ,  defcribes  by  Rays  drawn  to  the 
/aid  Centre ,  be  proportional  to  the  Times  of  De- 
fcription ,  the  Elementum  or  infinitely  little  In¬ 
crement  or  Decrement  of  the  paracentric  Impe¬ 
tus  is  equal  to  the  Difference  or  Sum  of  the  para¬ 
centric  Solicitation  (Solicitation  oj  Gravity ,  or 
the  Impre/fion  made  by  the  Action  of  Gravity  or 
Levity ,  or  any  fuch  like  Caufe )  and  twice  the 
Conatus  centrifugus,  viz.  to  the  Sumy  if  it  be 
//^Solicitation  of  Levity  ;  or  to  the  Difference , 
if  the  paracentric  Solicitation  arife  from  the 
Action  of  Gravity. 

From  the  Points  P  and  M,  draw  the  Lines 
P  t;,  Ms  perpendicular  to  SN  ;  then  becaufe 
the  Triangles  P  S  N,  N  S  M  are  equal,  ( the 
Times  being  fuppofed  equal )  therefore  (becaufe 


A 


the  Bafe  S  N  is  common  to  both)  the  Altitudes 
P  v,  M  o  are  equal  ;  take  N  n  =  L  M,  and 
draw  M  n  parallel  to  LN;  then  the  Triangles 
P  N  vy  M  n  o  will  be  equal  and  fimilar,  and  P  N 
=  M  ny  and  N  v  =  o  n  ;  again  in  the  Right-line 
S  N  (produced  if  Need  be)  take  S  V  ==  S  P,  and 
S«=SM,  then  is  N  V  the  Difference  between 
tire  Radii  S  P,  and  S  N,  and  M  m  is  the  Diffe¬ 
rence  between  the  Radii  S  N  and  S  M  ;  now 
NViszz:  (Nt/)»«  — f~  V  v  ;  and  N  m  is  = 
N  n  ■+•  n  o  =  o  my  therefore  N  V  —  N  m  z=c 

V  v  -p-  mo  —  N  n  =  to  the  differentio-differen- 
tial,  or  infinitely  little  Increment  or  Decrement  of 
the  paracentric  Velocity,  =2 mo  —  N  n  (becaufe 

V  v  and  m  0 ,  the  verfed  Sines  of  two  Angles  and 
Radii ,  whofe  Difference  is  incomparably  little,  are 
equal.)  Now  the  Difference  between  the  Radii 
S  P,  S  N,  and  S  N,  S  M,  exprefles  the  paracen¬ 
tric  Velocity,  and  their  Difference  again  is  the  in¬ 
finitely  little  Increment  or  Decrement  of  the  faid 


paracentric  Velocity  ;  and  m  0  or  V  v  is  equal  to 
the  Conatus  centrifugus  circulations y  and  N  n  is 
to  the  Solicitation  of  Gravity  ;  therefore  the  Ele- 
mentum  of  the  paracentric  Velocity  is  equal  to  the 
Difference  between  twice  the  Conatus  centrifugus 
(2  mo)  and  the  fimple  Solicitation  of  Gravity 
(  N«  )  or  (which  may  be  proved  in  like  Manner) 
to  the  Sum  of  twice  the  Conatus  centrifugus ,  and 
the  fimple  Solicitation  of  Levity, 

CO  NSEC  TAR  Y  I. 

Hence  it  appears,  that  if  the  Solicitation  of  Gra¬ 
vity  prevail,  then  N  V  —  N  m  will  be  Negative, 
that  is,  N  m  will  be  greater  than  N  V,  and  the  de- 
fcenfive  paracentric  Velocity  increafes,  and  the  af- 
cenfive  decreafes.  But  if  twice  the  Conatus  centri¬ 
fugus  prevail,  then  N  V  — •  N  m  will  be  pofitive, 
and  the  afcenfive  paracentric  Velocity  increafes,  and 
the  defcenfive  decreafes. 

CONSECTARY  II. 

If  the  Elementumy  or  infinitely  little  Increment 
Or  Decrement  of  the  paracentric  Velocity  be  given, 
the  Solicitation  of  Gravity  or  Levity  may  be  found  ; 
for  the  Conatus  centrifugus  is  always  given  (by  Conf. 
2.  Prop.  2.)  it  being  conftantly  in  a  triplicate  reci¬ 
procal  Ratio  of  the  Radii. 

PROP.  IV. 

The  Angles  which  a  Planet  defcribes  about  the  Sun , 
in  equal  Times  y  are  reciprocally  in  a  duplicate  Ra¬ 
tio  of  the  Radii. 

The  circular  Velocities  are  in  a  Ratio  compoun¬ 
ded  of  the  Rationes  of  the  Angles  and  Radii,  jointly ; 
therefore  the  Angles  are  in  a  Ratio  compounded  of 
the  dired  Ratio  of  the  circular  Velocities,  and  the 
reciprocal  R.atioof  the  Radii  :  But  becaufe  in  equal 
Times  the  Areas  are  equal,  (  Conf.  2.  Prop.  z.  ) 
therefore  the  circular  Velocities  are  reciprocally  as 
the  Radii,  and  confequently  the  Angles  are  recipro¬ 
cally  in  a  duplicate  Ratio  of  the  Radii. 

And  fuch  are  the  apparent  diurnal  Motions  of 
the  Planets  obfe-rved  from  the  Sun  (for  Days,  in 
fuch  Cafes,  are  Parts  of  Time  little  enough,  efpe- 
cially  in  Planets  more  remote  from  the  Sun)  which 
are  aim  oh  reciprocally  as  the  Squares  of  their  Di¬ 
ftances  from  the  Sun  ;  fo  that  a  Planet,  in  a  given 
Element  of  Time,  defcribes  but  the  fourth  Part  of 
that  Angle,  which  it  would  delcribe  at  half  its  pre- 
lent  Diftance  from  the  Sun. 

LEMMA  III. 

The  Spaces  ivhich  a  Body  defcribes  in  the  beginning  of 
its  Defcenty  are  in  a  duplicate  Ratio  of  the  Times . 

Let  the  Right-line  A  E  be  divided  into  an 
infinite  Number  of  equal  Parts  d  D,  e  E,  &c. 


reprefenting 


AST 


AST 


reprefenting  equal  Moments  of  Time  ;  and  draw 
the  Ordinates  B  D,  E  C,  &c.  proportional  to  the 
Velocities  of  the  he*yy  Body,  at  the  End  of  the 
Times  reprefented  by  A  D,  and  A  E,  and  de¬ 
fcribe  the  Curve  ABC.  Now  becaufe  the  Space 
which  a  Body  defcribes,  is  proportional  to  the 
Time  of  Defcription,  and  the  Velocity  jointly  ; 
it  is  evident,  that  the  Space  which  the  heavy  Body 
defcribes  in  the  Moment  of  Time  D  d,  is  propor¬ 
tional  to  the  Redangle  D  b  ;  and  the  Space  which 
the  fame  heavy  Body  defcribes  in  the  Moment  of 
Time  E  ey  is  proportional  to  the  Redangle  E  e  : 
Whence  the  Space  which  the  Body  defcribes  in  the 
Time  A  D,  is  to  the  Space  it  defcribes  in  the  Time 
A  E,  as  the  curvilineal  Space  A  D  B,  is  to  the  cur- 
vilineal  Space  A  E  C,  but  when  the  Body  begins 
to  defcend,  the  Ordinates  D  B,  E  C,  are  indefinite¬ 
ly  near  the  Point  A  ;  in  which  cafe  the  trilineal  Fi¬ 
gures  A  D  B,  A  E  C,  become  rcdilineal  fimilar 
Triangles,  the  indefinitely  little  Portions  A  B,  B  C, 
being  in  the  fame  ftrait  Line.  Now  the  Areas  of 
fimilar  Triangles  are  in  a  duplicate  Ratio  of  the  ho¬ 
mologous  Sides ;  that  is,  the  Area  A  B  D,  Area  : 
A  E  C::  AD?  :  A  E  q  ;  therefore  the  Spaces 
which  a  heavy  Body  defcribes  in  the  Beginning  of 
its  Defcent,  are  in  a  duplicate  Ratio  of  the  Times. 
4  E.  D. 

PROP.  V.  Problem  I. 

Tf  a  heavy  Body  revolving  in  the  Periphery  of  a 
Curve ,  about  an  immoveable  Centre ,  dejcribe  .A- 
reas  proportional  to  the  Times  ;  ’tis  required  to 
find  the  Law  of  the  Vis  centripeta  tending  to  the 
faid  Centre. 

Suppofe  a  Body  P  to  be  projeded  in  the 
Line  P  R  from  P  towards  R,  and  let  the  Body 
at  the  fame  time  be  attraded  by  a  F orce  in  S,  io 


that  by  a  Motion  compounded  of  the  projedile 
and  attradive  Forces,  it  defcribe  the  Curve  A  P  p  ; 
and  let  the  Line  P  R  touch  the  faid  Curve  in  P ; 
draw  S  P,  and  afl'ume  any  Point  B  in  the  Curve 
indefinitely  near  P ;  and  draw  B  R  parallel  to  S  P, 
and  B  T  perpendicular  to  SP;  aflume  another 
Point  p  in  the  Curve  ;  and  draw  S  p,  the  1  a  11- 
gen  t  p  r  and  r  b  parallel,  and  b  t  perpendicular 
to  S  b ,  and  fuppofe  the  Body  deicribes  the  Arches 
P  d,  pb  in  equal  Times;  and  draw^f  parallel  to 
S  P  :  Then  the  Ratio  of  the  Lineola  nafcens  B  R 
to  the  Lineola  nafcens  b  r,  is  compounded  of  the 
Rationes  of  B  R  to  d  r,  and  of  d  c  to  b  r :  But 
(Lem.  1.  and  Cor.)  B  R  is  to  d c,  as  the  Square 
of  the  Arch  P  B,  is  to  the  Square  of  the  Arch  P  d ; 
and  becaufe  the  Arches  P  B,  P  d  are  indefinitely 
little,  they  are  proportional  to  the  Triangles  P  S  B, 
PSi;  (Lemma  3.)  that  is,  they  are  proportional 

V01.I. 


to  the  Limes  the  Body  takes  to  defcribe  them,  or 
to  the  Times  which  the  Body  takes  to  defcribe  the 
Arches  P  B,  p  b,  and  confequently  B  R  is  ro  d  cy 
as  the  Square  of  the  Time  which  the  Body  takes 
to  defcribe  the  Arch  P  B,  is  to  the  Square  of  the 
Time  it  takes  to  defcribe  the  Arch p  b  ;  again,  be¬ 
caufe  P  d  and  p  b  are  iuppofed  to  be  defended  in 
equal  Times,  therefore  d  c  is  to  b  r ,  as  the  Vis  ceti~ 
tripeta  in  P  is  to  the  Vis  centripeta  in  p ;  whence  it 
is  evident  that  B  R  is  to  b  r  in  a  Ratio  compounded 
of  the  Rationes  of  the  Squares  of  the  Times  in 
which  the  Arches  P  are  deferib’d,  and  of  the 

Vis  centripeta  in  P  to  the  Vis  centripeta  in  p  that  is, 
(becaufe  the  Times  of  deferibing  the  Arches  P  B, 
p  b,  are  proportional  to  the  Triangles  P  S  B,  p  S  by 
or  to  the  Rectangles  S  P  x  B  T,  S  p  x  b  t.) 

B  R:  b  r  ; :  VxSPqxBTq:  vxSpqxbtq. 

B  R  b  r 

And  by  Divifion  -  —  *— —  :  - - -  - : : 

SPqxBTq  Spqxbtq 

V:  v. 

Spqxbtq  S  P  q  X  B  T  q 
B  R  B  R 

That  is,  the  Vis  centripeta  in  P,  is  as  the  Solid 
SPqxBTq 
■ — -  — —  inverfely. 

2  R 

This  may  be  more  briefly  demonftrated 
thus:  If  the  Times  be  equal,  B  R  is  as  the  Vis 
centripeta  ;  And  if  the  Vis  centripeta  be  given, 
then  B  R  (Prop.  1  Lem.  3.)  is  as  the  Square  of  the 
Times  ;  and  if  neither  the  Times  nor  the  Vis 
centripeta  be  equal,  then  B  R  is  luppofing  V  -=t- 
to  the  Vis  centripeta  in  P,  and  T  —  to  the  T.mo 

BR 

of  Defcription)  as  V  T,  therefore  V  is  as  - ; 

T 

and  becaufe  the  Time  is  as  the  Area  P  S  B,  or 
as  the  ReClangle  S  P  x  B  T,  therefore  V  is  as 
B  R  S P  qxB  T q 

- direCtly,  or  as - in* 

SPqxBTq  BR 

verfely.  Q.  E.  D. 

COROLLARY 

Hence  if  any  Figure,  as  A  P p,  be  given,  and 
the  Point  S,  to  which  the  Vis  centripeta  tends ; 

S  P  qxB  T  q 

then  the  Value  of  the  Solid  - - -  may  be 

B  R 

determined  from  the  Nature  of  the  Figure ;  and 
confequently  the  Law  of  the  Vis  centripeta ,  which 
is  reciprocally  as  the  faid  Solid,  may  be  found. 

PROP.  VI.  Problem  II. 

If  a  Body  revolve  in  the  Periphery  of  an  Ellipfs ; 
’tis  required  to  find  the  Law  of  the  Vis  centripe¬ 
ta,  tending  to  the  Focus  of  the  Ellipfs. 

Let  A  B  D  be  the  Ellipfs ,  and  S  the  Focus  to 
W’hich  the  Vis  centripeta  tends.  Draw  the  Axis 
A  N  ;  and  A  N,  the  conjugate  Diameter  B  E  ;  draw 
the  Line  P  R  touching  the  Curve  in  any  Point  (P) 
and  draw  the  Diameter  P  G,  the  conjugate  Dia¬ 
meter  D  K,  P  F  perpendicular  to  D  K,  and  Qjy 
parallel  to  P  R  :  Draw  S  P  interfering  D  K  in 
H,  and  interfering  Qvin  ,v;  and  draw  Q_R  pa¬ 
rallel  to  S  P.  Then  (Hay’s,  Art.  5 1 . )  P  A  C  ; 

1  C  c  &aw 
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-  1  1  11  »-r  - L — Mi— — — ■  '  "■  .  '  . 

draw  Q  T  perpendicular  to  S  P  *,  and  fuppof  the  and  the  Body  will  move  in  the  fame,  without  any 
^  ^  Attraction  from  without  the  Line. 


SC? 


)  = 


L.  Then, 

:  P  x  :  P  v  : . 


Parameter  of  the  Axis^  A  c 

Lv.9R-.LxPv  ::  kR:Pv 
P  H:PC::AC:PC. 

L  X  P  v  : :  G  v  X  P  v  : :  L :  G  0. 

G  v  x  Pv  :  !fv  q  : :  C  P  q :  C  Dq. 

And  becaufe  v  q  is  =  <h  when  Qh  infi¬ 
nitely  near  P.  Therefore, 

e>  x  q  (=  ?) :  $T  <1  : :  (by,  fimlIar,  Trf  nT 

glesj  //  P  q{zkACq):PFq'-'-  ( Hay’s  Art.  6o.) 

C  D  q :  C  B  q.  ,  r 

And  multiplying  the  refpedtive  Terms  of  theie 

Analogies  into  one  another,  there  will  arile  this , 
Lx9  R-  9  Tq::  LxACxCPq :  Gv  x  CBqxCP- 
Viz.  Lx  QR  :  $Tq  ::z  £  C  qxC  Pq:GvX 
B  QCxC  P. 

Lx^R:^Fq  ::  2  P  C  :Gv. 

But  when  the  Point  Q_is  indefinitely  near  P, 

then  2  p  C  ^  G  v.  , 

Whence  L  x  6fR  =  QjL  I-  . 

And  multiplying  both  Sides  of  the  Equation  by 
S  p  q  S  P  q  X  QTq. 

—  .....  we  fhall  have  L  x  S  P  q  ~ 

9R  4L  R 

(Cor.  Prop.  V.)  Therefore  the  Vis  centripeta  is 
reciprocally  as  LxSP  q\  and  becaufe  A  is  a  de¬ 
terminate  Quantity,  therefore  the  Vis  centripeta  is 
reciprocally  as  the  Square  of  (S  P)  the  Diftance  of 
the  Body  in  P  from  the  Centre  of  Attraction  S. 

9s  BL 

COROLLARY  I. 

The  Parament  of  the  Axis  ( L )  is  equal  to 

~L2J- 

COROLLARY  IL 

If  the  Centre  of  Attraction  S ,  and  the  adja- 
ceht  Vertex  N ,  be  fuppofed  immoveable,  and  if 
the  other  Foci  /  approach  nearer  and  nearer  to  S, 
and  at  laft  coincide  with  the  fame,  then  the  Body 
will  revolve  in  the  Periphery  of  a  Circle,  and  the 
Law  of  the  Vis  centripeta  will  be  the  fame  as  in 

the  Ellipfis. 

COROLLARY  III. 

If  the  Vertexes  A  and  N  be  given,  and  if  the 
Focus  1  coincide  with  A ,  and  the  Focus  S  coincide 
with  N,  then  the  Ellipfis  A  P  N  will  become  a 
freight  Line  coinciding  with  the  Diameter  AN> 


COROLLARY  IV. 

If  the  Vertex  2V,  and  the  (Focus  of  the  Ellipfis, 
or)  Centre  of  Attra&son  S  be  given  ;  and  if  the 
other  Focus  /  be  at  an  infinite  Diftance  from  S, 
then  the  Ellipfis  N  P  A  will  degenerate  into  a  Pa¬ 
rabola,  and  the  Vis  centripeta  in  P  will  be  as  the 
Square  of  the  Diftance  N  P  inverfively. 

COROLLARY  V. 

The  fame  Things  being  fuppofed,  if  the  Focus  1 
be  at  more  than  an  infinite  Diftance  from  S  j  that 
is,  if  it  fall  on  the  contrary  Side  of  N  in  refpect 
of  5,  then  the  Body  will  move  in  the  Curve  of 
an  Hyperbola,  and  the  Vis  centripeta  will  be  reci¬ 
procally  as  the  Square  of  the  Diftance  from  the  F  o- 
cus  S. 

COROLLARY  VI. 

If  the  Focus  I  and  the  Vertex  A  be  given  ;  and 
if  the  Centre  of  Attraction  S  be  fuppofed  at  an  in¬ 
finite  Diftance  from  /,  then  the  Curve  A  P  will  be 
a  Parabola,  and  the  Vis  centripeta  will  be  the 
fame  in  every  Point  of  the  Curve  ;  and  contrarily, 
if  a  Body  moving  at  firft  in  a  ftreight  Line,  be  at¬ 
tracted  to  a  Centre  at  an  infinite  Diftance  from  the 
fame,  then  that  Body  will  move  in  the  Curve  of  a 
Parabola,  and  the  Centre  of  Attraction  will  be  in 
the  Axis  of  the  Parabola,  at  an  infinite  Diftance 
from  the  Vertex. 

SCHOLIUM. 

It  may  be  ebferv’d  that  the  Paracentric  Solicitation 
of  Gravity,  and  the  Vis  centripeta,  are  Terms 
Signifying  the  fame  thing. 

PROP.  VII. 

The  Solicitation  of  Gravity,  or  Vis  centripeta  of  a 

Planet ,  is  to  the  Conatus  centrifugus  of  the  Jame 

Planet ,  as  its  prefent  Diftance  from  the  Sun  is  to 

one  half  the  Parameter  of  the  planetary  Ellipfis. 

Suppofe  S  M  =  Z>,  and  L  ■=.  to  the  Parame- 
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Plane  equal  to  twice  the  Elementary  Triangle 
:  ,  txL 

M  S  N  :  Then  the  Arch  M  m  is  - - ,  and 

D 

>  x  Is  Mmq 

M  m  q  is  - - ,  and  m  o  ±= - — 

2  S  M 

/*x  L 1 


D 


•  =.  to  the  Conatus  centrifugus. 


Again,  the  Solicitation  of  Gravity  is  as  2L,  in- 
-  t 1  xL* 

verfely,  or  as  M m  Sj  or  — - - direftly,  or  as 

CD  * 

(  dividing  by  the  invariable  Quantity  ^  L  ) 
z  x  t1  x  L 

. _ _ diredtly.  Whence  it  is  evident  that 

fD%  , .  , 

the  Solicitation  of  Gravity  is  in  the  Conatus  cen- 
zxt^xL  txL 1 

is  to - >  or  as  2)  is 

z  2/3 


T) 


trifugus ,  as- 

to  \  T),  and  becaufe  i  L  is  an  invariable  Quantity, 
the  Rationes  of  the  Solicitation  of  Gravity  to  the 
Conatus  centrifugus  are  proportionable  to  the  Di- 
ftances  of  the  Planet  from  the  Sun. 


PROP.  VIII. 


The  great  eft  Ajcenfive  or  Dcccnfive  paracentrick  Ve¬ 
locity  of  a  Planet ,  is  when  the  D  fiance  of  the 
Planet  from  the  Sun  is  equal  to  Half  of  the  Pa¬ 
rameter  of  the  Axis  of  the  Ellipfis. 

Draw  S  IV  perpendicular  to  the  Axis  A  D,  I  fay 
the  greateft  paracentrick  Velocity  is  in  W  or  X. 
For  the  Solicitation  of  Gravity  is  to  the  Conatus 
centrifugus ,  as  D  is  to  h  L  ;  and  the  Solicitation  of 
Gravity  is  to  twice  the  Conatus  centrifugus ,  as  D 
is  to  j  L  and  becaufe  S  TV  z=.  D  is  —  \  L,  there¬ 
fore  in  the  Point  TV  (ox  X)  the  Solicitation  of  Gra¬ 
vity  is  equal  to  twice  the  Conatus  centrifugus  ;  and 
(by  Prop.  3.)  confequently  the  Fluxion  of  the  pa¬ 
racentrick  Velocity  is  =  o  :  Whence  it  is  evident, 
that  if  on  S  as  a  Centre,  a  Circle  be  defcribed 
with  a  Radius  equal  h  the  Parameter  of  the  Axis, 
it  will  cut  the  Orbit  of  the  Planet  in  two  Points  TV 
and  X,  in  which  the  greateft  paracentrick  V elocity 
happens. 


COROLLARY. 


The  Conatus  centrifugus  of  receding  from  the 
Sun,  is  always  lefs  than  the  Solicitation  of  Gravi¬ 
ty  ;  for  the  Solicitation  of  Gravity  is  always  to  the 
Conatus  centrifugus ,  as  the  Diftance  of  the  Planet 
from  the  Focus  is  to  1  4th  Part  of  the  Parameter  of 
the  Axis  ;  and  in  the  Elliplis,  the  Diftance  of  a 
Planet  from  the  Focus,  is  always  greater  than  1  4th 
Part  of  the  Parameter  of  the  Axis.  Therefore,  &c. 


PROP.  IX. 

The  Impetus  which  a  Planet  acquires  (during  the 
whole  Lime  of  its  Motion)  by  the  continued  At¬ 
traction  of  the  Sun,  are  proportional  to  the  Angles 
cf  Circulation  ;  that  is ,  as  the  Angles  of  apparent 
Motion  from  the  Sun. 

I  fay.  That  Impetus  which  a  Planet  acquires,  as 
it  moves  from  A  to  P,  is  to  the  Impetus  which  it 
acquires,  moving  from  A  to  M ,  as  the  Angle  A  S  P 


is  to  the  Angle  A  S  M:  For  the  Increments  of  thole 
Angles  [Prop.  4.)  are  reciprocally  as  the  Squares  of 
the  Radii  or  Diftances  ;  that  is  [Cor.  Prop.  5.)  as 
the  Solicitations  or  Impreffions  of  Gravity  :  There¬ 
fore  the  Sum  of  thefe  is  proportional  to  the  Sum  of 
thofe ;  that  is,  the  Sum  of  all  the  Impetus  or  Im¬ 
preffions  of  Gravity  acquir’d  from  A  to  P,  is  to  the 
Sum  of  all  the  Impreffions  of  Gravity  acquired  from 
A  to  M,  as  the  Angle  at  Asp  is  to  the  Angle  A 
S  M. 

COROLLARY. 

Hence  in  the  Point  TV[ in  which  an  Ordinate  to 
the  Axis  drawn  through  the  Focus  S,  interbeds  the 
Ellipfis)  the  Impetus  which  a  Planet  hath  acquired 
lince  it  defeended  from  the  Aphelion,  is  equal  to 
half  the  Impetus  acquired  from  the  Aphelion  to  the 
Perihelion  ;  and  in  the  faid  Point  TV,  the  Diftance 
of  the  Planet  from  the  Sun  is  =  i  the  Parameter  Gf 
the  Axis  of  the  Figure. 

And  the  Impetus  which  a  Planet,  deferibing  any 
Arch  of  its  Orbit,  acquires,  is  to  the  Impetus  ac¬ 
quired  in  a  Semi-revolution,  as  the  Angle  of  appa¬ 
rent  Motion  is  to  two  Right  Angles ;  the  Impetus 
here  meant  is  that  imprefs’d  by  Gravity  or  Attrac¬ 
tion,  fimply  confidered  by  themfelves,  the  contrary 
Impetus  ariling  from  the  Conatus  centrifugus  not  be¬ 
ing  confidered. 

PROP.  X. 

To  explain  the  Motion  of  a  Planet  through  the  whole 

Revolution  ;  and  to  fhew  hoiv  a  Planet  approaches 

to ,  and  again  recedes  from  the  Sun  alternis  Vi- 

cibus. 

If  a  Planet  be  at  its  greateft  Digreffion  from  the 
Sun,  or  in  the  Aphelion  A,  the  Conatus  centrifugus 
and  the  Solicitation  of  Gravity,  are  lefs  than  if  it 
were  nearer  to  the  Sun.  But  at  that  Diftance,  viz. 
in  the  Aphelion  A,  the  Solicitation  of  Gravity  is 
greater  than  twice  the  Conatus  centrifugus ,  (becaufe 
S  A. ,  the  Diftance  of  the  Aphelion  from  the  Sun, 
is  greater  than  half  the  Parameter  S  TV)  therefore 
the  Planet  will  defeend  towards  the  Sun  in  the 
Curve  Line  A  P  M D,  and  [Prop.  3.)  the  defeen- 
live  Impetus  will  continually  increafe,  as  in  heavy- 
accelerated  Bodies,  fo  long  as  the  Solicitation  of 
Gravity  is  ftronger  than  twice  the  Conatus  centrifu¬ 
gus  :  For,  the  defeenfive  paracentrick  Motion  in- 
creales,  as  long  as  the  Solicitation  of  Gravity  is  great¬ 
er  than  twice  the  Conatus  centrifugus  ;  and  there¬ 
fore  the  defeenfive  paracentrick  Motion  will  increafe 
(although  the  infinitely  little  Increment  of  the  pa¬ 
racentrick  Motion  decreafe  at  the  fame,  time)  until 
the  Planet  arrive  at  TV ,  in  wffiich  Point  the  Solici¬ 
tation  of  Gravity  is  equal  to  twice  the  Conatus  cen¬ 
trifugus  ;  and  confequently  the  paracentrick  Veloci¬ 
ty  is  greateft  at  TV,  when  the  Diftance  of  the  Planet 
from  the  Sun  is  equal  to  half  the  Parameter  of  the 
Orbit  :  Afterwards,  although  the  Planet  continues 
to  approach  nearer  and  nearer  to  the  Sun,  until  it 
come  to  D ,  yet  the  paracentrick  Velocity  decrea- 
fes  ;  for  the  Solicitation  of  Gravity  is  to  twdee  the 
Conatus  centrifugus ,  as  the  Diftance  of  the  Planet 
from  the  Sun,  is  to  half  the  Parameter  of  the  Or¬ 
bit  ;  and  confequently,  all  the  while  the  Planet  is 
in  deferibing  the  Portion  of  the  Orbit  TV D  X ,  twice 
the  Conatus  centrifugus  is  greater  than  the  Solicita¬ 
tion  of  Gravity  ;  and  from  TV  to  D  the  paracen- 
trick  Velocity  decreafes,  which  it  continues  to  do, 

until 
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until  the  centrifugal  Impreffions  colleded  into  one, 
from  the  Aphelion  A ,  precifely  deftroy  all  the  Im¬ 
preffions  of  Gravity  collected  into  one,  from  the  A- 
phelion  A ,  or  until  the  centrifugal  Impetus  be  equal 
to  the  centripetite  Impetus.  Now  this  happens  in 
the  Perihelion  D,  where  the  paracentrick  Velocity 
vanifhes,  and  in  which  the  Conaius  centrifugus  and 
Solicitation  of  Gravity  are  equal  and  contrary,  fo 
that  the  Planet  cannot  approach  nearer  the  Sun  than 
it  is  in  this  Point  D. 

Afterwards,  the  Motion  being  continued  :  As  the 
Planet  hath  hitherto  approached  to,  fo  now  it  be¬ 
gins  to  recede  from  the  Sun  in  the  Focus  $,  and 
endeavours  to  move  from  D  by  X  towards  A.  For 
twice  the  Conatus  centrifugus ,  which  began  to  ex¬ 
ceed  the  Solicitation  of  Gravity  in  Wy  continues 
to  prevail  from  ID  to  J;  and  therefore,  feeing  the 
Planet  begins  to  move  (as  it  were  a- new)  from  D 
to  X,  the  former  contrary  Impetus  (mutually  de- 
ftroying  each  other)  the  centrifugal  paracentrick 
Velocity  increafes  from  D  to  X ,  but  the  Increment 
thereof,  or  the  Impreffion  decreafes,  until  the  Pla¬ 
net  arrive  in  X,  where  the  Solicitation  of  Gravity  is 
equal  to  twice  the  Conatus  centrifugus  \  therefore 
the  greateft  centrifugal  paracentrick  Velocity  is  in  X; 
from  Xto  Ay  the  Solicitation  of  Gravity  prevails 
above  twice  the  Conatus  centrifugus  and  confequent- 
ly,  the  centrifugal  paracentrick  Velocity  decreafes, 
until  the  Planet  arrive  in  the  Aphelion  A ,  in  which 
Point  the  Conatus  centrifugus  and  Solicitation  of 
Gravity  become  equal  and  contrary,  and  confe- 
quently  mutually  deftroy  each  other  :  And  thus  the 
Planet  returns  to  A,  from  whence  it  departed,  and 
begins  and  finifhes  new  Revolutions  fucceflively,  and 
without  Interruption. 

CONSECTARY  I. 

Hence  we  have  fix  remarkable  Points  in  the 
Elliptick  Orbit  of  a  Planet,  viz.  four  obvious,  A 
the  Aphelion,  ID  the  Perihelion,  E  and  B  the  mean 
Diftances  (for  SB  or  S  E  is  —  ~  the  tranfverfe 
Axis  A  Dy  andconfequently  an  Arithmetical  Mean 
between  S  A  and  S  ID,  the  greateft  and  lea  ft  Di- 

A 


greflion  of  a  Planet  from  the  SunJ  and  two  more, 
viz.  W andX,  being  the  Extremities  pf  the  Para¬ 
meter  of  the  Orbit  applied  to  the  Axis  in  the  Focus 
Sy  which  Points  happen  in  the  greateft  afcenfive  or 
defcenfive  paracentrick  Velocity. 


CONSECTARY  If. 

The  Impetus  which  a  Planet  acquires  by  the 
Adion  of  Gravity  from  A  to  IV  is  equal  to  half 
the  Impetus  which  it  acquires  in  its  Defcent  from 
A  to  and  the  Impetus  acquir’d  from  A  to  IV  is 
=  t0  that  acquir’d  from  IV  to  D ;  for  the  Impetus 
are  proportional  to  the  Angles  of  apparent  Motion, 
and  the  Angles  A  S  iV and  IV  S  ID  are  Rio-fit  An¬ 
gles. 

CONSECTARY  III. 

Hence  to  determine  the  Species  of  the  planetary 
Ellipfis  ;  the  I  ocus  of  the  Ellipfis  S  is  given  •,  and 
the  Point  A  where  the  Planet  is  when  the  Sun  be¬ 
gins  to  attrad  it,  being  fuppofed  at  the  greateft 
Diftance  of  the  I  lanet  from  the  Sun,  the  remoter 
Vertex  of  the  Ellipfis  is  alfo  given,  and  the  Propor¬ 
tion  between  the  Solicitation  of  Gravity,  or  Force 
or  Gravity,  wherewith  the  Sun  begins  to  attrad 
the  Planet  in  Ay  and  the  Conaius  centrifugus  in  the 
fame  Point  A  being  known  ;  the  principal  Para¬ 
meter  of  the  Orbit  /XX,  or  an  Ordinate  applied 
to  the  Axis  in  the  Focus  5,  may  be  found  For 
(given)  is  ioSW{—\  the  Parameter  of  the 
Orbit)  as  the  Force  of  Attradion  in  A  is  to  twice 
the  Conatus  centrifugus ,  and  if  %  the  Parameter  be 
mb  traded  from  S'  A,  the  greateft  Diftance  of  the 
Planet  from  the  Sun,  the  Remainder  will  be  to  <5?  A 
as  S’  A  is  to  S  D  therefore  A  D  the  tranfverfe  Ax¬ 
is  of  the  Ellipfis  is  alfo  given  ;  whence  the  planeta¬ 
ry  Ellipfis  may  be  deferibed. 


CONSECTARY  IV. 

A  Planet  will  deferibe  a  Circle,  when  the  Solici¬ 
tation  of  Gravity,  and  twice  the  Conatus  Centnfu- 
gus  are  equal  at  the  Beginning  of  the  Attradion 
for  in  that  Cafe  they  will  remain  equ'al,  there  be¬ 
ing  no  Caufeto  make  the  Planet  approach  nearer  to, 
or  recede  farther  from  the  Centre  of  Attradon  a- 
b°ut  which  it  revolves ;  but  when  in  the  Beginning 
the  lorce  of  Attradion  and  twice  the  Conatus 
centrifugus  are  unequal  (provided  the  fimple  Cona¬ 
tus  centrifugus  be  always  lefs  than  the  Attradion) 
then  the  laid  Planet  will  deferibe  an  Eliipfis ;  and 
if  the  Force  of  Attradion  prevail,  the  Point  where 
the  Motion  begins  is  the  Aphelion  ;  or  if  twice  the 
the  Conatus  centrifugus  prevail,  then  the  faid  Point 
is  the  Perihelion. 

PROP.  XI. 


If  feveral  Bodies  revolve  round  a  common  Centre 
and  if  the  Vires  centripetae  be  reciprocally  as  the 
Squares  of  their  Diftances  from  that  Centre ,  then 
in  Ell; pfes,  the  Squares  of  the  periodic k  Times 

WLnn-  V  t^>e  Cubes  °f  the  trarijverfe  Axes  of 
the  Elhpfes.  J 


Kealiume  the  Symbols  in  Prop.  6.  then  the  Para- 
meter  of  the  Axis  of  the  Figure  L  {Prop.  6.  Cor.  i .) 
IfTq 

1S=  hen  the  Point  is  infinitely  near 

P,  and  if  the  Times  be  equal,  then  QR  is  diredly 
as  the  Vis  centripeta,  or  reciprocally  as  ( the  Square 
of  the  Diftance)  S  P  q  ■,  therefore  £  is  as  J)  Tax 
SP  q-y  that  is,  the  Lotus  Re  Aum  (  L  jlTas  the 

Square 
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AST 


Square  of  the  Area  x  S  P  ■,  and  the  Area 


x  S  P,  or  4  , T  x  S  P  is  in  the  fubdupli- 

cate  Ratio  of  the  Parameter  (  L.  ) 

And  if  the  periodick  Times  be  equal,  the  Areas 
of  the  Ellipfes  are  in  a  fubduplicate  Ratio  of  the 
Parameters  ;  and  if  the  Parameters  be  equal,  the 
Areas  are  proportional  to  the  periodick  Times  ; 
and  if  neither  the  Parameters  nor  the  periodick 
Times  be  equal,  then  the  Areas  of  the  Ellipfes  are 
in  a  Ratio  compounded  of  a  fubduplicate  Ratio  of 
the  Parameters,  and  the  fimple  Ratio  of  the  perio¬ 
dick  Times ;  therefore  the  periodick  Times  are  in 
a  Ratio  compounded  of  the  dired  Ratio  of  the  A- 
reas,  and  the  reciprocal  fubduplicate  Ratio  of  the 
Parameters.  Now  the  Areas  of  unequal  Ellipfes, 
are  (Art.  105.  Hay's  N°  4.)  in  a  fubduplicate  Ratio 
of  the  Parameters,  and  the  fubduplicate  Ratio  of  the 
Cubes  of  the  tranfverfe  Axis  jointly.  Therefore 
the  periodick  Times  are  in  a  Ratio  compounded  of 
the  fubduplicate  Ratio  of  the  Parameters  diredly, 
the  fubduplicate  Ratio  of  the  Cubes  of  the  tranfverfe 
Axes  diredly,  and  the  fubduplicate  Ratio  of  the 
Parameters  inverfely  j  that  is,  the  periodick  Times 
are  in  a  fubduplicate  Ratio  of  the  Cubes  of  the 
tranfverfe  Axes,  and  confequently  the  Squares  of 
the  periodick  Times  are  proportional  to  the  Cubes 
of  the  tranfverfe  Axes.  6R  E.  D . 

C  O  R  O  L. 

The  Squares  of  the  periodick  Times  of  Bodies 
revolving  in  Ellipfes,  areas  the  Cubes  of  their  Di- 
ftances  from  the  (Focus  of  the  Figure  or)  Centre  of 
Attradiom 

Books  on  this  SubjedJ  of  Aftronomy  of  more  immedi¬ 
ate  and  necejjary  UJe ,  are  Jucb  as  theje. 

Gregory's  Aftronomy,  Lat.  in  Fol. 

Flarnjlead's  Doctrine  of  the  Sphere  at  the  End  of 
Sir  'Jonas  Moor's  1.  Vol.  of  Mathem. 

N.  Mercator's  Aftronomy,  Lat.  Loud.  1676. 

8  vo. 

Gajfendus's  Aftronomy. 

Bifhop  Ward's  Aftronomy. 

Tacquet's  Aftronomy,  in  his  Opera  Math. 

Hatley's  Catalogue  of  the  Southern  Stars.  Oxon. 
in  4  to. 

An  Eflay  concerning  the  Caufes  of  the  Celeftial 
Motions,  in  the  Leipfick  Ads  of  Feb.  1689.  By 
G.  G.  Leibnitz. 

Kepleri  Epitome  Ajironomits  Copernicana « 

Wing's  Harmonicon  Celefte. 

Street's  AJlronomia  Carolina. 

Jer.  Horrocci  Op.pojlhuma. 

Bayeri  JJranometria. 

Bullialdi  AJlronoui.  Philolci:a. 

V  O  L.  1, 


Hugenii  Syftem.  Saturnianum. 

Wbijlon's  P ralediiones  Aftronomicce . 

ASYMMEiRY,  (of  a.priv.  and  %uufjLZTet&t 
Gr.)  the  fame  with  Incommenjur ability  which 
fee. 

„  AS\  MMETRAL,  the  fame  with  incommen¬ 
surable. 

AS  YMPTOTES,  (A<n(xnsrTojz(,  Gr.)  are  Lines 
which  continually  approach  nearer  to  each  other, 
but  though  continued  infinitely,  can  never  meet! 
Of  thefe  there  are  many  Kinds,  as  the  Curve  of 
the  Conchoid ,  &c.  but  it  may  be  enough  here  to 
mention  the  Famous 

ASYMPTOTES  in  Conick  Seflions,  which  are 
the  Lines  O  S  and  O  R  ;  and  are  thus  drawn  : 
Imagine,  in  the  Hyperbola ,  the  fecond  or  conjugate 

Axis  P  j^to  defcendftill 
keeping  parallel  to  the 
Ordinates ,  till  it  touch 
the  V ertex  of  the  Sedi- 
on  E ,  for  then,  if  thro’ 
the  Centre  O,  you  draw 
Lines  thro’  the  Ends  of 
this  Tangent  Line  p.  q. 

_ _  Thefe  are  the  Famous 

Q  J£  W  H  **  Afymptomes  mention’d 
by  Apollonius  y  Lib.  2.  Prop.  1.  and  of  which  he 
demonftrates,  that  though  infinitely  produced,  and 
though  the  Curve  come  continually  nearer  and  near¬ 
er  to  them,  yet  can  they  never  be  co-incident  with 
the  Sides  of  the  Hyperbola ,  nor  ever  meet  it,  or 
touch  it ;  whence  comes  their  Name  of  Afymptotes : 
And  by  fome  Latin  Writers  they  are  called  bit  ad eei 
for  the  fame  Reafon.  This  Non-Coincidence  ap¬ 
pears  very  plainly,  where  the  Sedion  of  the  Hyper¬ 
bola  is  made  parallel  to  the  T riangular  Sedion  of  a 
Cone  by  the  Ax  ;  as,  , 

Suppofe  along  the  Line  e  f  parallel  to  E  F.  For 
if  you  imagine  the  Hyperbola  geb  to  be  moved 
forward  parallel  to  itfelf,  as  far  as  the  Length  of  the 

equal  and  parallel  Lines, 
g  G ,  f  F,  E  q,Hb,  till  it 
come  to  be  in  the  Pofi- 
tion  G  E  H ,  or  to  be  co¬ 
incident  with  the  Trian¬ 
gular  Sedion  by  the  Ax¬ 
is,  then  it  will  be  mani- 
feft,  that  the  Hyperbolick 
Line  G  E  FI  is  diftant 
each  Way  from  the  Afym¬ 
ptotes  B  C,  B  A,  by  the 
Length  of  the  verfed  Sines 
of  the  equal  Arks  h  C  and  g  A  in  the  Circumference 
of  the  circular  Bafe  of  the  Cone  ;  and  that  at  the 
fame  time  it  comes,  if  produced,  ftill  nearer  and 
nearer  to  them.  And  confequently,  I  fay, 

1.  R  G  and  H 5,  os  AG  and H C  being  always 
equal  to  one  another  ;  as  are  alfo  the  Ordinates 
G  F  and  F  H,  &c.  The  Redangles  R  G  S  and 
S  H  Ry  A  G  C  and  C  HGy  will  always  be  refpec- 
tively  equal  to  one  another. 

2.  The  Curve  and  the  Afymptote  can  never  meet, 
becaufe  the  Circles  generated  by  E  and  the 
Rings  generated  by  R  Sy  and  H  C,  &c.  (which  will 
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atile  from  the  imagina¬ 
ry  Revolution  of  the 
whole  Figure  round  the 
Axis  FE)  will  always 
be  equal  to  one  another, 
and  to  the  Circle  made 
by  the  Revolution  of 
the  Radius  E  q,  as  is 
plain  by  comparing  this 
laft  Figure  with  the  for-  ^ 
mer  in  N°.  1,2. 

F or  the  Spaces  gene¬ 
rated  by  the  Lines  E  q, 

F  C,  &c.  will  be  as  the 
Squares  of  their  Dia-  t  . 

meters,  or  of  the  generating  Lines.  But  tis  cer¬ 
tain,  that  the  Square  of  Fb  or  of  F  C,  exceeds  the 
Square  of  Fb ,  by  the  Square  of  b  Hox  f  F\  that 
is,  by  the  Square  of  E  by  the  Suppofition 
above  ;  wherefore  the  Circle  generated  by  the  Mo¬ 
tion  of  FC,  will  exceed  that  generated  by  F  H, 
by  that  Circle  generated  by  E  £h  But  the  Space 
generated  by  F  6’,  exceeds  that  generated  by  F  H, 
by  the  Ring  generated  by  H  C ;  wherefore  that 
Rin°-  made°by  HC  mull  be  equal  to  the  Circle 
mad°  by  E  ffE  D.  And  this  will  always  be 
fo ;  and  therefore  the  Line  H  C  can  never  grow 
of  any  Length,  and  confequently  the  Curve  and 
the  Afymptote  can  never  meet. 

There  are  other  Ajymptotes  to  other  Curves  ;  and 
though  the  Parabola  hath  no  Afymptote ,  yet  two 
Parabola's  may  be  drawn  afymptotically  to  each 
other. 

The  following  general  Obfervations  about  A - 
fymptotes  and  Ajymptotick  Curves ,  I  had  communi¬ 
cated  from  Mr.  Humphry.  Ditton,  late  Matter  of 
the  new  Mathematical  bchool  in  Cbrijl  s  Iiojpital , 
a  Perfon  peculiarly  skilful  in  thefe  Matters,  and  are 
as  follows. 

Some  General  Obfervations  about  Afymptotes  and 
Afymptotical  Curves. 

I.  Though  it  be  certain  that  all  fuch  Curves  as 
have  Ajymptotes  be  of  the  Number  of  thofe  which 
( running  on  in  Infinitum )  do  not  include  a  Space  ; 
yet  it  is  not  true,  on  the  other  Hand,  that  when¬ 
ever  we  have  a  Curve  of  that  Nature  and  Proper¬ 
ty,  we  find  an  Afymptote  alio.  For  this  infinite 
Continuation  of  the  Curve  is  vifible  in  all  thofe 
of  the  Parabolick  Family,  and  yet  none  of  all  thefe 
can  have  an  Ajymptote  ;  that  is,  not  any  Right¬ 
line  placed  in  any  Pofition  to  the  Curve,  which  can 
infinitely  approach  to  it,  and  yet  not  cut  it,  as  is 
not  hard  to  be  demonftrated. 

II.  Of  thofe  Curves  that  have  an  Afymptote , 
fome  there  are  that  have  two,  others  that  have  on¬ 
ly  one.  Inftances  of  the  former  Kind  are  all  the 
forts  of  Hyperbolic k  Curves,  which  from  the  Prin¬ 
ciple  of  their  Genefis,  as  being  formed  from  reci¬ 
procal  Series,  are  eaiily  proved  to  have  two  A- 
fymptotes.  And  of  the  latter  fort  we  have  the 
Conchoid ,  the  Cijfoid ,  and  the  Logarithmic k  Curve , 
the  Nature  of  which  confidered,  as  clearly  fhews 
that  they  have  one  and  no  more. 

III.  As  a  Right-line  and  a  Curve  may  be  a- 
fymptotical  to  one  another,  fo  alfo  may  Curves  and 
Curves ;  and  here  are  two  or  three  Varieties  to  be 

confidered.  ,  .  r 

,  Any  of  thefe  Curves  that  have  from  then? 

own  Nature  and  Conftrudion  an  Ajymptote ,  are 


capable  of  being  afymptotical  to  one  another. 
Thus  in  Conick  Sections  ’tis  demonftrated,  that 
Hyperbola's  that  have  the  fame  common  Afymptote , 
are  alfo  themfelves  Afymptotes  to  each  other  j  and 
this  fhall  afterwards  be  (hewn  univerfally  of  all  fuch 
Curves. 

2.  Not  only  thofe  Curves  which  are  endowed 
with  an  Afymptote ,  but  even  fuch  as  in  their  own 
Nature  admit  of  no  fueh  thing,  may  alfo  have  this 
Affedlion.  The  Parabola  (for  Inftance)  we  know 
has  no  rectilineal  Afymptote  belonging  to  it  ;  and 
yet  two  Parabola's ,  with  their  Axes  placed  in  the 
lame  Right-line,  will  be  alymptotical  to  each 
other  ;  as  De  la  Hire  has  demonftrated,  SePt.  Co - 
tiic.  Lib.  6. 

3.  But  no  Curve  that  has  any  Afymptote  be¬ 
longing  to  it,  can  ever  be  afymptotical  to  another 
whofe  Nature  refufes  a  rectilineal  Afymptote  ;  for  if 
it  were  fuppofed  to  be  fo,  then  this  latter  Curve 
would  have  the  Afymptote  of  the  former  Curve  for 
its  own  Ajymptote  too,  which  is  contrary  to  the 
Hypothefis  of  its  having  none  at  all.  Thus,  for 
Inftance,  a  Parabola  and  an  Hyperbola  can  never 
be  afymptotical  to  one  another  ;  for  were  it  fo, 
the  Afymptote  of  the  Hyperbola  would  be  alfo  an 
Afymptote  to  the  Parabola  ;  which  is  impoflible, 
fince  that  Curve  can  have  no  Afymptote. 

IV.  No  Right-line  can  ever  poflibly  be  an^- 
fymptote  to  a  Curve  that  is  every  where  concave 
towards  that  Right-line  :  This  is  very  clear  from 
the  bare  Confideration  of  the  Curvature,  and  the 
T endency  of  it ;  and  may  be  thus  brought  into 
Demonftration. 


Let  the  Curve  A  D  G  (whofe  Ax  is  A  E)  be 
concave  in  all  its  Parts  towards  the  Right- line  FE  i 
this  Line  then  FE,  fhall  never  be  an  Ajymptote  to 
the  Curve  A  DG.  Let  4  B  touch  the  Curve  in 
the  Vertex^/,  and  be  imagined  parallel  to  FE  ; 
then  any  other  T angent  as  C  D,  fuppofe  (hall,  if 
it  be  produced,  meet  with  F  E  in  fome  Point  or 
other  ;  but  becaufe  CD  is  a  Tangent,  therefore 
the  Curve  Line  it  felf  falls  between  the  Tangent 
and  the  Line  F  E  ;  but  it  is  by  the  Hypothefis  al¬ 
fo  concave  to  all  its  Parts ;  therefore  "if  the  Tan¬ 
gent  C  D  produced,  interfeCts  F  E  a  fortiori ,  the 
Curve  C  DG  (hall  meet  with  it  alfo  ;  and  there¬ 
fore  F  E  is  not  an  Afymptote. 

V.  But  a  Right-line  may  be  an  Afymptote  to  a 
mixt  Curve  that  is  partly  concave  and  partly  con¬ 
vex  towards  the  fame  Line.  An  Inftance  of  this 
we  have  in  the  Conchoid  of  Nicomedes,  which  is 
concave  (for  fome  Parts  of  it)  to  its  Normal,  and' 
then  after  the  PunPium  Plexus,  in  which  ’tis  nei¬ 
ther  concave  nor  convex,  it  is  for  ever  convex 
towards  the  fame.  Concerning  which  PunPium 

FkXUSy 
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Flexus ,  fee  Schoten  Comment .  Cart.  Geometry , 

///.  2. 

VI.  All  Curves  that  have  one  and  the  fame 
common  Afymptote *  are  alfo  afymptotical  to  one 
another. 


o 


Let  the  Curves  E  G  H,  0  F  //,  have  the  com¬ 
mon  Afymptote  A  D  P  ;  then  they  (hall  be  afym¬ 
ptotical  to  each  other.  Firlt  of  all  it  is  evident^ 
that  they  continually  approach  to  one  another  ; 
for  Inftance,  drawing  the  Line  F  D  a  Tangent  to 
t^e  Curve  O  K  in  T,  to  meet  with  the  Afymptote 
in  Z>,  and  producing  B  F  to  G  in  the  Curve  E  H, 
draw  G  H  a  Subtenfe  in  that  Curve  parallel  to 
F  D  ;  and  then  from  H ,  the  Line  H  K  C  parallel 
to  G  /?,  ’tis  clear,  that  FG  =  ///,  and  H  /_]  HK , 
becaufe  F  D  touches  in  F ;  therefore  F  G  j  H  K, 
that  is,  the  Curves  are  nearer  to  one  another  in  the 
Points  H  K ,  than  in  F  G  ;  and  the  fame  may  be 
fhewn  of  any  other  Points  taken  from  the  Parts  of 
£,  C,  towards  P.  But  then  again,  thefe  Curves 
can  never  poflibly  meet  with,  or  cut  one  another. 
For  imagine  they  could,  and  did  interfed  each 
Other  at  the  Point  i’uppofe  ;  and  let  £EYr  R  T 
be  parallel  to  B  <7,  HC.  The  Curve  O  K  F  goes 
above  the  Curve  E  G  //(after  the  Interfedion  in 
into  R  fuppofe,  and  the  other  falls  below,  as 
fuppofe  at  <5*.  Now  if  two  Curves  as  R,  QS, 
cut  in  J^the  Curve  2fR  departing  from  gfS,  ’tis 
plain  that  fome  Point,  as  R,  may  be  taken  in  the 
Curve  ijTK,  from  whence  a  Right-line,-  as  R  T> 
drawn  to  another  Line,  as  Y  T,  (hall  be  equal  to 


the  Linefrom  t{re  common  Sedion  of 
the  Curves  to  the  fame  Line  TT.  This  follows 


from  the  Nature  of  Curve-lines  in  general.  Now” 
let  us  fuppofe  thefe  Curves  that  cut  thus  to  have 
the  Line  Y  T  for  their  common  Afymptote  ;  thert 
from  the  general  Nature  of  Curves,  we  can  find 
the  Point  R ,  from  whence  R  T  {hall  be  rr  6)  T, 
but  upon  the  Hypothelis  that  Tris  an  Afymptote , 
’tis  impoflible  that  R  T  fliould  be  T,  for  the 
Lines  intercepted  between  the  Curve  and  its  Afvmp- 
tote,  are  ftill  lefs  and  lefs,  and  therefore  R  f'muil 
be  lefs  than  becaufe  of  the  Afymptote  •  and 
from  hence  it  is  certain,  that  two  Curves,  which 
have  one  and  the  fame  Afymptote ,  can  never  cut 
each  other. 

VII.  Two  equal  Curves  of  the  fame  Sort,  whofe 
Afymptotes  are  parallel  with  themfelves,  be  equidi- 
llant  in  all  their  Points.  Thefe  Curves  are  fuppb- 
fed  to  be  fuch  as  have  but  one  Afymptote  a-piece. 


and  equal,  therefore  EBzz.E  A ,  and  IG-=.C  A/, 
and  2 )  Nz=.  K  H,  and  I  G  -f*  I M  m  C  M-Jf-I  AAi 
and  fo  D  N-+-  NK=z  K  H  4.  N  K ;  but  K  Hf~ 
N  Kz=l  I  G  -{-  I M  (for  E  H  is  a  Parallelogram) 
therefore  C  M  -{-/  Mz=.  D  N  K  N ,  that  is,1 
C  1  -zz  D  K ;  and  fo  in  all  other  Points  from 
whence  the  Curves  are  equi-diftant. 

VIII.  The  fame  thing  is  true  alfo  of  equal  Curves 
of  the  fame  Sort  that  have  two  Afymptotes  each^ 
but  with  a  Limitation.  Suppofe  L  O  to  be  one 
common  Afymptote  to  both  Curves,  and  P  N  the 
other  for  the  Curve  BCD ,  as  L  H  is  for  the 
Curve  E  I  K  ;  where  the  lower  Curve  cuts  the 
Afymptote  of  the  upper  in  /',  drawing  B  E  A  pa- 
ralled  toOZ;  ’tis  evident  that  from  the  Points  B 
and  E  to  the  Parts  of  D  and  K  infinitely,  the 
Curves  are  equi-diftant  from  one  another;  For  by 


/ 


atm 


ATM 


the  Hypothefis,  the  Points  P  and  L  are  the  Con- 
courfes  of  the  Afymptotes ,  and  P  E  being  —  L 


fore. 

ASYNDETON,  [  'A'ruV'h'Joy,  of  a.  priv.  and 
ffvvAiv,  Gr.  to  bind  together ,]  is  a  Figure  in  Gram¬ 
mar,  implying  a  Defeat  or  Want  of  Conjunctions 
in  a  Sentence  (as  Polyfyndeton  is  a  Redundancy  of 
them)  as  in  this  Inftance,  Graculus  efuriens ,  in  Cae¬ 
lum  ujjeris ,  ibit ;  where  the  ft  before  jujferit  is  o- 
mitted. 

ASYSTATON,  [pAtur&loVy  Gr.]  a  trifling  in- 
confiftent  Story  that  dees  not  hang  together,  but 
contradicts  itfelf. 

ATCHIEVEMENT,  \_Achevement ,  of  acheter , 

F.  to  obtain ,]  in  Heraldry ,  fignifies  the  Coat  of 
Arms  of  any  Gentleman  duly  marfhalled  with  Sup¬ 
porters,  Helmet,  Wreath  and  Creft,  and  with 
Mantles  and  Woods  ;  or,  as  the  Heralds  call  it, 
with  Heaultne  and  Timbre ,  i.  e.  with  Helmet  and 
Creft.  Such  are  ufually  hung  out  on  the  Fronts 
of  Houfes  after  the  Death  of  the  Lord,  Lady,  Ma¬ 
iler,  or  fome  conflderable  Perfon  ;  and  are  now 
corruptly  call’d  Hatchments. 

AT  HAN  OR,  a  Kind  of  digefting  Furnace  in 
Chymiftry,  fix’d  and  large,  and  made  with  a  Tow¬ 
er,  which  is  contrived  fo  as  to  keep  a  conftant  Heat 
for  1 4  Days,  a  Month,  O' c.  or  the  Heat  may  be  in- 
creafed  or  diminifhed  at  Pleafure,  by  opening  or 
fhutting  the  Regifters. 

ATHARER,  [in  Aftrology ,]  a  Term  ufed  of  the 
Moon,  when  it  is  in  the  fame  Degree  and  Minute 
with  the  Sun. 

ATHENATORIUM,  [in  Chymiftry  ft]  is  a 
thick  glafs  Cover  or  Head  fixed  to  a  Cucurbit  in  fome 
Kinds  of  Sublimations. 

ATHEROMA,  [  ’A  Gr.]  a  Sort  of 

Tumour  or  Swelling  confilting  of  a  thick  and  tough 
Humour  like  Pap, contain’d  in  aBag  or  membranous 
Coat.  It  neither  caufes  Pain,  nor  changes  the  Co¬ 
lour  of  the  Skin.  It  doth  not  eafily  yield  to  the 
Touch,  nor  leaves  any  Dint  after  it  is  comprefled. 

ATHYMIA,  [ASufda,,  of  a, priv.  and  Si/pot,  Gr. 
the  Mind,]  is  a  DejeCtion  or  Anxiety  of  Mind. 

ATL ANTES,  [  Architecture ,]  certain  Images 
of  Men  bearing  up  Pillars,  or  fupporting  the  Pile 
of  a  Building. 

ATLAS,  [in  Anatomy ,]  is  the  firft  Vertebra  of 
the  Neck  under  the  Head  ;  fo  called  becaufe  it 
feems  to  hold  up  the  Head :  It  wants' Marrow. 

ATMOSPHERE,  {fXl^^cuya.,  of  tfltus a  Va- 
pour,  and  atpcuoa.,  Gr.  a  Sphere,]  is  the  lower  Part 
of  the  Region  of  the  Air  or  /Et her,  with  which  our 
Earth  is  encompafled  all  round;  and  up  into  which 
the  Vapours  are  carried,  either  by  Reflection  from 
the  Sun’s  Heat,  or  by  being  forced  up  by  the  fub- 
terranean  Fire. 

The  Preflure  of  the  Atmofphere ,  Mr.  Boy  it  un¬ 


dertakes  to  demonftrate  from  many  Experiments: 

As, 

i.  That  two  polilhed  Marbles  of  about  three  In¬ 
ches  Diameter,  and  which  would  in  the  open  Air 
fuftain  a  Weight  of  80  lb.  before  they  would  fall 
afunder,  would,  in  the  exhaufted  Receiver,  fall 
afunder  with  a  Pound,  and  fometimes  with  hair  a 
Pound  Weight.  Nay,  though  when  the  Receiver 
was  evacuated,  the  upper  Marble  being  let  down  to 
touch  the  other,  it  would  by  no  Means  adhere  to 
it  ;  yet  when  this  was  tried  after  the  Re-admiflion 
of  the  Air  into  the  Receiver,  the  Marbles  then,  on 
their  being  brought  to  touch  each  other,  would 
as  ftrongly  adhere  as  at  the  firft.  Hiftory  of  Firm- 
nefs,  p.  288. 

The  Height  of  the  Atmofphere  is  varioufly  con¬ 
jectured  :  Kepler  makes  it  about  eight  Miles  ;  but 
other  eminent  and  later  Aftronomers,  efpecially 
the  learned  and  diligent  Ricciolus,  makes  it  proba¬ 
ble,  that  the  Afmojphere  may  be  at  leaft  fifty  Miles 
high.  .  j . 

Mr.  Boyle  makes  the  common  Height  of  the  At¬ 
mofphere,  when  the  Mercury  in  the  Barofcope  is  at 
30  Inches,  to  be  35000  Foot,  or  feven  Miles ;  but 
this  Account  is  upon  a  Suppofitioft,  that  all  our 
Air  is  of  the  fame  Denfity  or  Weight,  from  the 
Surface  of  the  Earth  to  the  T op  of  the  Afmofphere  ; 
which  can  by  no  Means  be  fuppofed ;  and  there¬ 
fore  he  rightly  concludes  it  muft  be  much  more. 
Nay,  in  his  Book  againft  Linus ,  he  fuggefts,  that 
’tis  probable  it  may  be  fome  Hundred,  and  even 
Thoufands  of  Miles  high,  in  Cafe  the  Atmofphere 
be  not  a  bounded  Portion  of  the  Air,  but  reach  as 
high  as  it. 

The  fame  Honourable  Philofopher  got  a  hollow 
Cylinder  ol  Brafs  to  be  exaClly  turned  by  a  good 
Artift,  whofe  Length  was  three  Inches,  and  the  Di¬ 
ameter  of  its  Bore  juft  an  Inch  :  This  had  a  Bot¬ 
tom  nicely  fitted  to  it  ;  and  then  being  filled  with 
Quickfilver  (the  Weight  of  the  Cylinder  being  be¬ 
fore  known)  it  held  as  much  as  weighed  17  Oz. 
j  Drachm,  45  gr.  Troy.  Thisbeing  multiplied  by 
10  (becaufe  the  Barolcope  then  file  wed  the  Mer¬ 
cury  to  be  at  3 ogr.)  gave  14  lb.  2  oz.  and  above 
3  drachms  Troy ,  for  the  Weight  of  a  Column  of 
Mercury  of  an  Inch  in  Diameter,  and  3  Inches  in 
Length.  And  fo  much  confequently  was  the 
Weight  of  a  Column  of  Air  of  an  Inch  in  Diame¬ 
ter,  and  of  the  whole  Height  of  the  Atmofphere. 

Hence,  knowing  the  Proportions  of  Cylinders, 
[which Jee  under  Cylinder)  ’tis  eafy  to  calculate  the 
Weight  ot  a  Cylinder  of  Mercury,  and  confequent¬ 
ly  of  Air  to  the  T op  of  the  Atmofphere,  of  any 
given  Diameter.  For  as  1.  the  Square  of  the  Dia¬ 
meter  of  the  Cylinder  above-mentioned,  is  to  the 
Square  of  the  given  Diameter  of  the  Cylinder  fought 
(which,  if  it  were  two  Inches  Diameter,  will  have 
its  Square  4)  : :  So  is  the  Weight  of  the  Cylinder 
above-mention’d,  to  the  Weight  of  that  fought. 
Work  as  in  the  Rule  of  Three,  and  you  have  your 
Defire. 

In  Mr.  Boyle's  Defcription  of  his  Statical  Baro¬ 
fcope,  he  tells  us.  That  he  found  a  Pillar  of  Air  in¬ 
cumbent  on  a  fquare  Inch,  to  weigh  18  lb.  7  Troy. 
From  which  Account  I  calculated  the  Weight 
of  the  whole  Air,  all  round  the  Globe,  to  be 

8.990405 732208000000  Pounds  Troy,  which  a- 

• 

grees  nearly  with  the  Weight  of  it  calculated  by 
Mr.  Pafchal[ tho’he  proceeded  a  very  different  way) 
for  he  makes  it  to  be  8.283889440000000000. 
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Mr.  Halley,  by  undoubted  Experiments  found, 
that  the  Weight  of  Mercury  to  Water,  is  as  13  \  td 
1,  or  very  near  it ;  and  that  the  fpecifick  Gravity 
of  Air  to  Water,  is  as  1  to  800,  fo  that  the  Weight 
of  Mercury  to  Air,  is  as  10800  to  1  ;  and  a  Cylin¬ 
der  of  Air  of  10800  Inches,  or  900  Feet,  is  equal 
TO~an  Inch  of  Mercury  ;  fo  that  were  the  Air  of  an 
equal  Denfity  like  Water,  the  whole  Afnofphere 
would  be  no  more  than  5  Miles  high  ;  and  in  the 
Afcent  of  every  900  Feet,  the  Barometer  would 
fink  an  Inch.  But  the  Expanfion  of  the  Air  increa- 
fing  in  the  fame  Proportion  as  the  incumbent  Weight 


of  the  Atmofphere  decreafes,  that  is,  as  the  Mercury- 
in  the  Barometer  finks,  the  upper  Parts  of  the  Air 
are  much  more  rarified  than  the  lower,  arid  each 
Space  aniwering  to  an  Inch  of  Quickfilver,  grows 
greater  and  greater;  fo  that  the  Atmofphere  muft 
be  extended  to  a  much  greater  Height. 

To  determine  the  Height  of  the  Mercury  at  any  afi 
figned  Height  of  the  Air  ;  or  having  that  given,  to 
find  the  Height  of  the  Place  where  the  Barometer 

fifands. 


Since  the  Expaftfion  of  the  Air  is  reciprocally  as 
the  Height  bf  the  Mercury;  it  is  evident,  that  by 
the  Help  bf  the  Curve  of  the  Hyperbola,  and  its 
Afymptott ,  the  laid  Expanfions  may  be  expounded 
to  any  given  Height  of  the  Mercury. 

For  by  the  65th  Prop.  lib.  2.  Conic.  Mydorgii, 
the  Reftangles  A  B  C  E,  A  KG  E<,  A  L  D  E,  iAc. 
are  always  equal  ;  and  eonfequently  the  Sides  C  IB, 
G  K,  L  D,  &c.  are  reciprocally  as  the  Sides  A  IB, 
A  K,A  L,  tsc.  If  then  the  Lines  AB,AK,  A  L, 
be  fuppofed  equal  to  the  Heights  of  the  Mercury, 
or  the  Prefiiares  of  the  Atmofphere;  the  Lines  C  B, 
K  G,  L  D  anfwering  thereto,  will  be  as  the  Ex¬ 
panfions  of  the  Air  under  thofe  Prefiures,  or  the 
Bulks  that  the  fame  Quantity  of  Air  wall  occupy  ; 
which  Expanfions  being  taken  infinitely  many,  and 
infinitely  little  (according  to  the  Method  of  Indivi- 
fibles)  their  Sum  will  give  the  Spaces  of  Air  be¬ 
tween  the  feveral  Heights  of  the  Barometer,  viz: 
the  Sum  of  all  the  Lines  between  C  B  and  K  G,  or 
the  Area  C  B  KG  will  be  proportioned  to  the  Di- 
ftance  or  Space  intercepted  between  the  Levels  of 
two  Places  in  the  Air  where  the  Mercury  would 
ftand  at  the  Heights  reprefen  ted  by  the  Lines  A  B, 
A  K  ;  fo  then  the  Spaces  of  Air  anfwering  to  e- 
qual  Parts  of  Mercury  in  the  Barometer,  are  as  the 
Areas  CB  KG,  G  KL  D,  D  L  F  M,  &c.  But 
thefe  Areas  are  proportionate  to  the  Logarithms  of 
the  Numbfefs  exprelfing  the  Rationes  ot  A  K  to 
A  B,  of  A  L  to  A  K,  of  A  M  to  A  £*  &c.  as  was 
V  o  l.  I. 


demonflrated  by  Gregory  St.  Vincent ;  fo  then,  by 
the  common  Table  of  Logarithms,  the  Height  of 
any  Place  of  the  Atmofphere,  having  any  afiigned 
Height  of  Mercury,  may  mod  eafily  be  found  ;  for 
the  Line  C  B  in  the  Hyperbola,  whereof  the  Areas 
defign  the  Tabular  Logarithms,  being  0,0144.765  ; 
’twill  be  as  0,0144765,  to  the  Difference  of  the 
Logarithm  of  30,  or  any  other  leiler  Number,  fo 
900  Feet,  or  the  Space  anfwering  to  an  Inch  of 
Mercury,  if  the  Air  were  equally  prels’d  with  30 
Inches  of  Mercury,  and  every  where  alike  to  the 
Height  of  the  Barometer  in  the  Air,  where  it  will 
ftand  at  the  leiler  Number  of  Inches :  And  by  the 
Converfe  of  this  Proportion  may  the  Height  of  the 
Mercury  be  found ;  having  the  Altitude  of  the  Place 
given. 

Upon  thefe  Suppofitipns  it  will  appear,  that  at 
the  Height  of  41  Miles  the  Air  is  fo  rarified,  as  to 
take  up  3000  Times  the  Space  it  occupies  here  ; 
and  at  5  3  Miles  high; .  it  would  be  expanded  above 
300000  timfes  ;  but  ’tis  probable,  that  the  utmoft 
Power  of  its  Spring  cannot  exert  itfelf  to  fo  great 
an  Extenfion,  and  that  no  Part  of  the  Atmofphere 
reaches  above  45  Miles  from  the  Surface  of  the 
Earth. 

This  is  further  confirmed  from  the  Obfervationd 
of  the  Crcpufculum,  which  is  obferved  commonly  to 
begin  and  end  when  the  Su  1  is  18  Degrees  below 
the  Horizon  ;  fot  fuppofing  the  Air  to  reflect  Light 
from  its  molt  rarified  Parts,  and  that  as  long  as  the 
1  E  e  Smx 
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Sun  illuminates  any  of  its  Atoms,  they  are  vifible  to 
an  Eye  not  intercepted  by  the  Curvity  of  the  Earth  ; 
it  will  follow,  that  the  Proportion  of  the  Height  of 
the  whole  Air,  to  the  Semi-diameter  of  the  Earth, 
is  much  about,  as  i  to  90,  or  as  the  Excefs  of  the 
Secant  of  about  8  1  half  Degrees  to  the  Radius. 
For  if  E  be  the  Eye  of  the  Obferver,  5  a  Place 
where  the  Sun  fets  at  the  End  of  T wilight  in  E , 
and  the.  Ark  E  C  S,  or  T  C  A,  be  found  1 8  De¬ 
grees,  the  Excefs  of  the  Secant  of  half  thereof  EC H, 
wrould  be  the  Height  of  the  Air,  viz.  G  H.  But 
the  Beam  of  the  Sun  A  S  H,  and  the  vifeid  Ray 
E  H ,  do  each  of  them  fuffer  a  Refraction  of  about 
32  or  33  Minutes,  whereby  being  bent  inwards 
from  H  towards  G,  the  Height  of  the  Air  need  not 
be  fo  great  as  if  they  went  ftrait  ;  and  having  from 
the  Angle  E  C  S  taken  the  double  RefraCtion  of  the 
horizontal  Ray,  the  half  of  the  Remainder  will  be 
8  1  half  Deg.  circiter  whofe  SeCant  being  101  ii, 
it  follows,  that  as  10000  to  111,  to  is  the  Semi¬ 
diameter  of  the  Earth,  fuppofed  4000  Miles,  to 
44,4  Miles,  which  will  be  the  Height  of  the  whole 
Air,  if  the  Places  E  S,  whofe  vifible  Portion  of  the 
Atmofphere  E  K  Z  H,  and  S  H  Ii  B  juft  touch 
one  the  other,  be  1  8  Degrees  afunder. 

At.  this  Height  the  Air  is  expanded  into  above 
3000  times  the  Space  it  occupies  here  ;  and  we 
have  teen  the  Experience  of  condenling  it  into  the 
60th  Part  of  the  fame  Space  ;  fo  that  it  fhould 
feem,  that  the  Air  is  a  Subftance  capable  of  being 
comprefs’d  into  the  1 80000th  Part  of  that  Space  it 
would  naturally  take  up  when  free  from  Prefiiire. 

ATMOSPHERE.  From  what  has  been  al¬ 
ready  (hewn  under  this  Word,  it  appears  to  be  plain¬ 
ly  impoflible  to  account  for  fo  great  a  Rarefaction 
and  Condenfatio'n,  as  is  difeovered  to  be  in  the  At- 
mofpherical  Air,  without  the  Suppofition  of  the 
Particles  of  Matter  being  endued  with  a  Repelling 
or  Levitating  Force,  whereby  they  mutually  avoid 
one  another,  rill  they  come  within  the  Diftance 
where  the  Attractive  Force  begins.  See  Attraction. 
For  as  the  learned  Mr.  Halley  obferves,  at  the  Clofe 
of  his  Propolition  about  the  Heights  of  the  Mercu¬ 
rial  Cylinder,  at  any  Elevation  above  the  Earthy 
Surface,  fee  Phil.  Tran/.  N.  187,  it  feems  a  very 
hard  Que/lion ,  that  the  Texture  or  Compofition  of 
Parts  can  be  capable  of  fo  great  an  Ex  panlion  and 
Contraction  as  is  found  to  be  in  the  Air,  and  can 
fcarce  be  accounted  for,  from  comparing  it  to  Woolly 
or  fuch  like  fpongy  Bodies. 

ATMOSPHERE  of  confijlent  Bodies :  The  ho¬ 
nourable  Mr.  Boyle  hath  written  a  finall  Efiay  on 
this  Subject,  in  which  he  proves  that  very  many, 
and  therefore  probably  all  folid,  firm,  and  conffent 
Bodies ,  (;.  e.  fuch  as  are  not  fluid)  have,  at  fome 
certain  T lines  (at  leaft)  Effluvia  of  Particles  of  Mat¬ 
ter  which  exhale  from  them:  For  he  found,  that 
many  fuch  Bodies  would  in  a  little  Time  be  very 
fenflbly  diminilhed  in  Weight :  That  fome  Elec¬ 
trical  Bodies ,  as  Amber  and  Glafs,  would  exert 
that  Property  uniformly  all  round  them  when  they 
were  heated  ;  which  they  ufually  exhibit  upon  rub¬ 
bing  or  chafing,  viz.  that  of  attracting  fmall  Bo¬ 
dies  to  them :  That  Glafs,  Stones,  and  hard  Me¬ 
tals,  would,  on  being  rubb’d  one  againft  another, 
ftrongly  emit  not  only  leniible,  but  even  offenfive 
Odours,  &c. 

ATOCIUM,  [Atbxioj',  of  a  neg.  and  tiktw,  Gr. 
to  bring  forth ,]  any  Medicament  that  prevents  Con¬ 
ception  or  Birth. 

ATOME,  [’Atd/2©-,  of  a  neg.  and  7 invu,  Gr. 
to  cut/]  is  fuch  a  very  fmall  Particle  of  Matter,  that 
it  cannot  phyfically  be  cut  or  divided  into  Idler 


Parts :  Epicurus ,  and  his  SeCt  of  Philofophers,  firft 
called  the  component  Principles  of  all  Bodies,  which 
they  fuppofed  to  be  infinitely  fmall  and  hard,  by 
this  Name  of  Atoms ,  Thefe  Atoms  may  be  fuppo¬ 
fed  to  have  thefe  four  infeparable  Properties ;  1 . ' 
That  they  are  all  of  the  fame  Nature,  Subftance, 
or  Matter;  for  all  Matter  abftraCted  from  Form  is  ‘ 
the  fame.  2.  That  they  have  all  fome  Magnitude 
or  Quantity  ;  for  they  are  not  indivifible  Points, 
but  Phyfical  Bodies  of  fome  (though  fmall)  deter¬ 
minate  Bulk.  3.  They  have  alfo  all  of  them  fome 
determinate  Figure  or  Shape.  And  4.  They  muft. 
have  alfo,  each  of  them,  fome  real  Gravity  or 
Weight.  To  thefe  Sextus  Empiricus  adds  ' Avtvtj- 
tfiA>  or  Retinency  ;  but  this  rather  may  be  fuppo¬ 
fed  to  be  the  Confequence  of  their  being  folid  and 
infertile,  which  they  are,  as  they  are  Atoms . 

The  original  Qualities  of  Atoms  can  only  be  their 
Size  and  their  Figure,  and  thefe  taken  together 
make  their  Form. 

ATOMICAL  hPhilo/ophy,  the  DoCtrine  of  A- 
toms,  or  the  Method  of  accounting  for  .  the  Origin 
and  Formation  of  all  things,  from  the  Suppofition 
of  Atoms  endued  with  Gravity  and  Motion. 

ATON  Y,  [’Ato/ia,  Gr.  a  IVant  of  Tone  or 
Tenfion ,  a  TVeakneJs  in  the  Nerves  or  Sinews,]  is  a 
Faintnefs,  Infirmity,  or  Want  of  Strength. 

;ATRA  Bills,  is  fuppofed  to  be  a  Kind  of  ful- 
phureous  terrene,  and  aduft  Salt,  which  being  bred 
in  the  Body  (fome  will  needs  have  it  in  the  Spleen) 
is  circulated  about  in  the  Blood,  and  by  that  Means 
makes  an  undue  Fermentation  in  it,  and  is  the  Oc- 
cafion  of  Melancholly,  and  fuch  like  Diftempers. 

ATRETUS,  is  one  whofe  Fundament  or  pri¬ 
vy  Parts  are  not  perforated. 

ATROPHY,  or  Tabes ,  [’A^o^Et,  of  a.  priv. 
ahd  Tfiqu,  Gr.  to  nouriftof  a  Confumption  arifing 
from  Want  of  Nourifhment,  and  when  either  the 
whole  Body,  or  fome  particular  Limb,  withers  and 
decays  away.  Though  Tabes  is  often  taken  only 
for  an  Ulcer  in  the  Lungs,  from  whence  the  whole 
Body  by  Degrees  decays  and  perilhes. 

A  TTACHIAMENTA  Bonorum,  a  Diftrels 
taken  upon  the  Goods  or  Chattels  of  any  one 
fued  for  perfonal  Eftate  or  Debt  by  the  legal  At- 
tachiators  or  Bailiffs,  as  a  Security  to  anlvver  the 
Adtion. 

ATT'ACHIAMENTA  de  Spinis  &  Bofcoy  is 
the  Privilege  granted  to  the  Officers  of  a  Forelt  to 
take  to  their  own  Ufe  Thorns,  Biulh  and  Windfall, 
within  fuch  Preempts  or  Liberties  committed  to  their 
Charge. 

ATTACHMENT,  [in  Laiv,]  is  a  Taking  or 
Apprehending  by  Command  or  Writ  :  It  differs 
from  an  Arreft  in  this,  that  an  Arrejl  lies  only  up¬ 
on  the  Body  of  a  Adan,  whereas  an  Attachment  is 
fometimes  on  the  Goods  only,  and  fometimes  on 
Body  and  Goods. 

ATTACHA-IENT  of  Privilege,  either  gives 
Power  to  apprehend  a  Man  in  a  Place  privileged, 
or  by  Virtue  of  an  Office  or  Privilege,  to  call  ano¬ 
ther  into  that  Court  whereunto  himfelf  belong-’ 
eth. 

ATTACHMENT  Foreign,  is  a  Procefs  which 
is  ufed  to  attach  the  Goods  of  Foreigners  found 
within  the  Liberty  or  City,  fora  Debt -due  to  the 
Party  himfelf. 

A  I  TACHMENT  of  the  Forefl ,  is  a  Court  held 
there  every  forty  Days  throughout  the  Year. 

ATTACK  of  a  Siege,  fin  the  Art  oj  IVar  ]  is 
the  Effort  made  by  the  Behegers  with  Trenches, 
Mines,  Galleries,  and  Breaches,  in  order  to  make 
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themfelves  Matters  of  a  Fortrefs  in  (forming  one  of 
its  Sides. 

ATTACK  Falfe,  is  that  which  is  not  vigoroul- 
ly  profecuted,  ferving  only  to  make  a  Diverfion  a- 
mong  the  Befieged,  and  to  oblige  them  to  divide 
their  Forces,  that  the  true  Attack  may  be  carried 
oil  with  greater  Succefs. 

To  ATTACK  in  Flank ,  is  to  attack  both  Sides 
of  the  Baftion. 

To  gain  a  Place  by  right  Attack ,  is  to  carry  it  by 
formal  Attack  and  regular  Works,  without  a  gene¬ 
ral  Storm. 

ATTAINDER,  f  Attaindre,  F. ]  is  when  a 
Man  hath  committed  Felony  or  Treafon,  and 
Judgment  is  palled  upon  him.  The  Children  of  a 
Ferfon  attainted  of  Treafon  cannot  be  Heirs  to 
him,  or  any  other  Anceftor  ;  and  if  he  were  noble 
and  gentile  before,  thereby  his  Pofterity  are  degra¬ 
ded  and  made  bale  ;  and  this  Corruption  of  Blood 
cannot  be  falved  but  by  an  Adt  of  Parliament,  or 
unlefs  the  Judgment  be  reverfed  by  Writ  of  Error. 

ATTAINDER,  |  in  Law,  ]  is  threefold,  either 
by  Battle  y  by  Confejjion ,  or  by  Verdi  A. 

ATTAINDER  by  Battle ,  is  when  the  Party 
appealed  by  another,  rather  chufes  to  try  the  Truth 
by  Combat  than  by  Jury,  and  is  vanquiflied*  . 

ATTAINDER  by  Confelfon,  is  either  by  plead¬ 
ing  Guilty  at  the  Bar  before  the  Judges,  and  not 
putting  hrmfelf  upon  Trial  by  the  Jury  ;  or  before 
the  Coroner  in  Sanctuary,  where  in  ancient  times 
he  was  obliged  to  renounce  the  Realm. 

ATTAINDER  by  Verdict,  is  when  the  Prifo- 
ner  at  the  Bar  pleads  Not  guilty  to  the  Indictment, 
and  is  preqounced  guilty  by  the  Jury. 

ATTAINDER  by  Procejs,  is  otherwife  called 
Attainder  by  Default ,  or  Utlary,  and  is  where  a 
Perfon  flieth  and  is  not  found,  after  he  hath  been 
three  times  publickly  called  in  the  Country,  and  at 
laft  is  outlawed  by  Default. 

ATTAINT,  [Atteint,  T.]  in  Law,  is  a  Writ 
that  lies  where  a  falfe  Verdict  is  given  by  i  z  Aden, 
which,  if  found  to  be  a  falfe  Verdidt,  the  i  z  Aden 
are  attaint ,  and  the  Verdid  {hall  be,  that  their 
Meadows  fhall  be  plough’d  up,  their  Houfes  broken 
down,  their  Woods  turned  up,  and  their  Lands  and 
Tenements  forfeited  to  the  King.  But  if  it  pals 
againlt  him  that  brought  that  Attaint ,  he  fhall  be 
imprifoned,  and  grievouflv  ranfomed  at  the  King’s 
Will. 

ATTAQUES  :  See  Attafa 

ATTENDANT,  [in  Law,]  is  u fed  in  this 
Senfe,  for  one  that  oweth  a  Duty  or  Service  to'a- 
nother ;  or  after  a  Sort  dependeth  upon  another, 
v.gr.  There  is  a  Lord,  Mefne  and  Tenant  3  the 
Tenant  holdeth  of  the  Mefne  by  a  Penny ;  the 
Mefne  holdeth  over  by  two  Pence  ;  the  Adefne  re- 
leafeth  to  the  Tenant  all  the  Right  he  hath  in  the 
Land,  and  the  Tenant  dies :  Then  fhall  his  Wife 
be  endowed  of  the  Land,  and  be  Attendant  to  the 
Heir  of  the  third  Part  of  the  Penny,  and  the  third 
Part  of  the  two  Pence,  for  {he  fhall  be  endued  of 
the  belt  Part  of  the  Pofieflion  of  her  Husband. 
They  fay  alfo,  that  where  the  Wife  is  endowed  by 
the  Guardian,  (lie  fhall  be  attendant  to  her  Heir  at 
his  full  Age. 

ATTENTION,  is  regiftring  in  the  Memory 
thofe  Trains  of  Ideas  which  continually  offer  them- 
ielves  to  the  Mind,  and  are  taken  Notice  of. 

ATTENUATING  MedicineSy  [Attenuantia, 
L .]  are  thofe  things  which  opening  the  Pores  with 
their  acute  Particles,  cut  the  thick  and  vifeous  Hu¬ 
mours  in  the  Body  into  fuch  fmall  Particles  as  that 
they  may  ealily  be  circulated  through  the  Veffels  3 
and  fo  there  is  made  by  Degrees  an 


ATTENUATION,  or  leflening  of  the  Power 
or  Quantity  of  the  morbifick  Matter. 

A  T  TICK,  [in  Architecture ,]  the  Name  of  a 
Batts,  which  the  modern  Architects  have  given  the 
Dorick  Pillar. 

AT  I ICK,  [with  Epglifh  Architects ,]  a  fmall 
Order  placed  on  a  larger,  having  only  Pilalters  of  a 
particular  Form  inftead  of  Pillars. 

A  r  I  ICK  Architecture ,  a  Kind  of  Building 
ufed  in  Athensy  where  there  is  no  Roof  or  Cover¬ 
ing  to  be  leen. 

AT  TICK  Order,  [. Architecture  f\  a  fort  of  fmall 
Order  raifed  upon  another  that  is  larger,  by  Way  of 
crowning,  or  to  finifli  the  Building. 

ATTICK  Baje,  [ Architecture ,]  a  peculiar  kind 
of  Bafe  ufed  by  ancient  Architects  in  the  Dorick. 

A  TTICK  of  a  Roof,  [ Architecture ,]  a  Sort  of 
Parapet  to  a  Terrafs,  Platform,  <Ac. 

ATTICK  continued, [Architecture,]  is  that  which 
encompafles  the  whole  Pourtour  of  a  Building  with¬ 
out  Interruption,  following  all  Jetts,  the  Returns 
of  the  Pavilions,  &c. 

ATTICK  interpos'd,  [ Architecture ,  ]  is  that 
which  is  tttuate  between  two  tall  Stones,  and  fome* 
times  adorned  with  Columns  and  Pilafters. 

ATTIRE,  \_Attour,  F.]  the  Heralds  call  the 
Horns  of  a  Stag  or  Buck  his  Attire. 

ATTIRE,  [in  Botany ,]  ttgnifies,  according  to 
Dr.  Greta,  the  third  Part  belonging  to  the  Flower 
of  a  Plant  ;  ot  which  the  two  former  are  the  Em* 
palermnt  and  the  Foliation.  This  Attire  he  finds  to 
be  of  two  Kinds,  Serniniform  and  Florid ;  the  Semi* 
ni-form  Attire  confifts  of  two  Parts^  Chieves  (or  the 
Stamina,  as  fome  call  them)  and  Semets  or  Apices , 
one  upon  each  Attire.  The  Florid  Attire  is  u fin¬ 
ally  called  Thrums,  as  in  the  Flowers  of  Marigold , 
Tanfey ,  &c.  Thefe  ’Thrums  the  Dodlor  calls  Suits, 
which  coniift  of  two,  but  moil  times  of  three  Pieces \ 
the  outer  Part  of  the  Suit  is  the  Floret,  whofe  Body 
is  divided  at  the  'Fop  like  a  Cowfip  Flower,  into 
five  Parts  or  diftindft  Leaves. 

ATTITUDES,  [in  Painting ,  Statuary ,  &c.] 
the  Pofture  of  Figures  or  Statues ;  or  the  Difpofition 
of  their  Parts,  by  which  the  Action  they  are  enga¬ 
ged  in  may  be  difeovered,  and  alfo  the  very  Senti¬ 
ments  fuppofed  to  be  in  their  Alinds. 

ATTOLLENS  Auriculam ,  is  a  Mufcle  which 
confifts  of  divers  flefhy  Fibres,  and  is  annexed  to 
that  part  of  the  Pericranium  that  covers  the  tem¬ 
poral  Mufcle,  whence  it  defeends  direbtly  to  its 
Implantation  at  the  luperior  Part  of  the  fecond 
Wrinkle  of  the  Cartilage  of  the  Ear.  Its  Name 
{hews  its  Ufe. 

ATTOLLENS  Oculos,  or  Superbus,  one  of 
the  fix  pair  of  Mufcles  that  belong  to  the  Eye,  fer¬ 
ving  to  lift  them  upwards.  . 

ATTOLLENS  Nares,  a  Mufcle  of  the  Nofe, 
whofe  Name  {hews  its  Ufe. 

ATTOLLENTES,  are  a  pair  of  Adufcles* 
which  acting  both  together,  draw  all  the  upper  Lip 
diredfly  upward  and  outward 3  but  if  only  one, 
then  one  Side  of  the  Lip  is  drawn  obliquely  i 

ATTONITUS,  Stupor ,  feu  Morbus  attonitus : 
See  Apoplexy.. 

ATTORN  ATO  faciendo  vel  recipiendo ,  is  a 
Writ  which  a  Man  owing  Suit  to  a  Country  Hun¬ 
dred,  Wapentake,  or  other  Court,  and  defiring  to 
make  an  Attorney  to  appear  for  him,  whom  he  doubt- 
eth  whether  the  Sheriff  or  Bailiff'  will  admit  or  not, 
purchafeth  to  command  him  to  receive  and  admit 
him. 

ATTOURNA1ENT,  [in  Law,]  is  when  or.e 
is  Tenant  for  Term  of  Life,  and  he  in  Reverficn 
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<or  Remainder  grants  his  Right  or  Eftate  to  another, 
then  it  behoves  the  Tenant  for  Life  to  agree 
thereto ;  and  this  Agreement  is  called  an  Attourn - 
merit. 

ATTRACTING,  or  Drawing  Medicines,  or 
Things ,  are  thofe,  which  opening  the  Pores  with 
their  little  Particles,  and  dilating  the  Humours  and 
expelling  them,  where  their  Reiiltance  is  fmaller, 
not  only  (hews  the  Parts,  and  makes  them  red,  but 
by  driving  more  Vapours  and  Humours  out  of  the 
Skin  and  Flefh,  than  can  make  their  Way  through 
the  thick  inner  Skin,  gather  them  under  it,  and 
fwell  it  into  little  Bladders. 

ATTRACTION,  is  the  drawing  of  one  thing 
to  another.  Whether  among  the  Operations  of 
Natural  Bodies  one  upon  another,  there  be  any 
fuch  thing  as  Attractions  properly  fo  fpeaking,  is 
a  Queftion  that  hath  been  much  debated  amongft 
Philolophcrs  ;  and  perhaps  moft  of  thofe  Effects 
which  the  Ancients,  not  knowing  fo  well  the 
Caufes  of,  did  uie  to  attribute  to  Attractions  may 
now  be  very  well  folved  by  Puljion.  See  'James 
Bernouilli,  de  Gravitate  jEtheris.  Amjterdam  1683, 
in  8°.  However,  the  Word  is  retained  by  good 
Naturalifts,  and  in  particular,  by  the  excellent  Sir 
Jjaac  Newton ,  in  his  Principia  ;  but  without  there 
determining  any  thing  of  the  Ahiale  of  it,  for  he 
doth  not  conlider  things  fo  much  Phyftcallys  as  Ma¬ 
thematically.  This  therefore  being  premifed,  he 
lays  it  down  as  an  Axiom ,  That  iince  Action  and 
Re -action  arc  always  equal  and  directly  contrary  to 
each,  other  ;  thereiore  if  any  thing  attract  another, 
it  is  itfelf  alio  as  much  attraded  by  that  other  thing  ; 
taking  Attraction  in  the  largeft  and  molt  general 
Senfe,  for  the  Conatus  of  one  Body  towards  ano¬ 
ther,  however  it  be  caufed. 

That  there  is  fuch  a  thing  as  Attraction  in  Bodies, 
appears  from  the  following  Experiments. 

1.  We  fee  that  in  all  Liquors  all  the  Parts  at¬ 
tract  one  another,  from  the  fpherical  Figure  that  the 
Drops  always  have,  and  alfo  becaule  there  is  no 
Liquor  whole  Parts  are  not  flicking  to  one  another, 
which  is  evidently  true  even  in  Mercury  itfelf. 

2.  But  this  mutual  Attradion  of  Particles  is  much 
better  proved  ;  becaule  in  all  Liquids,  two  Drops, 
as  A  and  B,  {Fig.  6.)  as  foon  as  they  touch  one 
another  ever  fo  little,  they  immediately  run  into 
one  larger  Drop,  as  F ;  all  which  things,  as  they  al¬ 
fo  happen  in  liquified  Metals,  it  follows,  that  the 
Parts  of  which  they  are  compounded  do  attrad  one 
another,  even  when  they  are  disjoined  by  the  Mo¬ 
tion  of  the  Fire. 

Thefe  Appearances  do  not  depend  upon  the  Pref- 
fure  of  the  Air,  becaufe  they  alfo  happen  where  there 
is  no  Air  ;  nether  do  they  depend  upon  the  Prelliare 
of  any  other  Matter  equally  from  all  Sides ;  for 
though  fuch  a  Preflure  is  able  to  keep  the  Drops  to 
their  fpherical  Figure,  it  can  by  no  means  bring  them 
to  it  at  firft. 

In  the  oval  Drops  a  cb  d  (Fig.  7.)  the  Prefiures 
upon  the  Surfaces  a  d  and  c  b,  are  lefs  than  the  Pref- 
fures  upon  the  Surfaces  a  c,  db\  for  the  Drop  is 
fuppofed  to  be  prefled  equally  from  all  Parts,  there¬ 
fore  the  Preflure  is  lefs  in  a  lefs  Space ;  yet  the  Drop 
can  never  become  round,  till  thofe  leller  Prefl'ures 
overcome  the  greater,  which  is  abfurd. 

On  the  contrary,  in  Attraction ,  the  greater  the 
Number  is  of  the  Particles  which  attrad  one  ano¬ 
ther  between  two  Particles,  the  greater  is  the  Force 
with  which  they  are  carried  towards  one  another  ■ 
w'hich  produces  a  Motion  in  the  Drop,  till  the  Di- 
ftances  between  the  oppofite  Points  in  the  Surface 


become  every  where  equal,  which  can  only  happen 
in  a  fpherical  Figure. 

Several  Bodies  ad  upon  other  extraneons  Bodies 
by  this  Attradiom  I  fhall  give  a  few  Examples,  iri 
which  the  Effeds  of  it  are  molt  remarkable. 

3.  Immerge  in  Water  the  Ends  of  fofhe  Glals 
Tub^s  open  at  both  Ends,  in  the  Manner  reprefen- 
ted  in  Fig.  8.  the  W ater  will  fpontaneoufly  afcend 
in  them, .  and  fo  much  the  higher  as  the  Diameter  is 
lefs.  It  is  not  required  that  the  Tubes  be  extreamly 
fmall ;  for  the  Experiment  will  fucceed  in  Tubes 
whole  Bore  is  the  fixth  Part  of  an  Inch ;  that  this  is 
not  to  be  attributed  to  the  Prefl'ure  of  the  Air,  ap¬ 
pears  from  the  following  Experiment. 

4*  Having  fixed  home  fmall  Tubes  in  a  Piece  of 
Cork,  and  fufpended  them  with  a  brafs  Wire  A  B , 
{Fig  9.)  pump  out  the  Air  from  the  Recipient  r\ 
wdnch  Hands  upon  the  brafs  Plate  of  the  Air-pump  • 
then  by  moving  the  Wire  A  B,  the  Tubes  may  be 
immerged  in  the  Water  which  is  contained  in  the 
Glafs  6’  D,  and  the  Water  in  this  Cafe  will  rife  up 
into  the  Tubes  juft  as  it  did  in  the  foregoing  Expe¬ 
riment.  How  the  Wire  may  be  moved  without 
letting  the  Air  into  the  Recipient,  will  be  explained 
hereafter. 

S'  A  B  C:2)  Wi-  H-)  are  two  glafs  Plates  or 
Planes,  touching  one  another  at  A  B ,  but  a  little 
feparated  at  C  ID,  by  thrufting  a  thin  Plate  of  any 
Kind  between  them  ;  they  are  iuftained  by  the 
wooden  Frame  H 1 L  M,  in  fuch  Manner  that  the 
bide  JJ  C  is  always  at  the  fame  Height ;  the  Planes 
may  be  brought  to  make  any  Angle  with  the  Hori- 
zon,  y  railing  the  End  AB  where  they  are  join¬ 
ed,  the  Cylinder  N  O  likewife  fuftaining  the  Plane 
in  any  Poiition.  The  Screw  P  makes  faft  the  Cy¬ 
linder  at  any  Height. 

A  Drop  of  Water  of  Oil,  G,  is  put  between  the 
P  anes,  Jo  as  to  touch  both  the  Planes,  which  mull 
before-hand  be  made  wet  with  the  fame  Liquor  ; 
this  Drop  is  attraded  by  both  Planes,  but  the  At- 
tradion  has  a  greater  Effed  upon  the  Drop  where 
th!s  Diftance  is  the  lefs  ;  that  is,  a  greater  at  *  than 
at  /,  therefore  the  Drop  is  mov’d  towards  e  \  that 
is,  alcendsrand  moves  upwards  the  fafter  in  Propor¬ 
tion,  as  it  is  higher  ;  the  Surfaces  in  which  the 
,  roP. Ruches  the  Glalles  growing  very  much  where 
the  Diftance  between  the  Planes  is  diminifhed.  The 
Angle  of  Inclination  of  the  Planes  may  be  fo  increa- 
fed,  that  the  Gravity  of  the  Drop  fhall  balance  the 
Attradion,  and  then  the  Drop  is  at  reft  ;  and  in  that 
cale  if  you  raife  the  End  AB  of  the  Plane  ltill  high-- 
er,  the  Drop  will  defcend  by  its  Gravity,  which' 
will  then  overcome  the  Attradion, 

6.  Let  two  glafs  Planes.  ABC  CD,  {  Flo-.  n  ) 
touch  one  another  at  AB,  and  at  C  CD  let  them 
be  a  little  feparated  by  the  Interpofition  of  fome  thin 
Plate,  and  then  let  their  Ends  be  immerfed  into 
Water  tinged  with  fome  Colour,  in  fuch  Manner 

SSJJ®  S‘de!L^  B  ,and  C  P  may  be  in  a  vertical 
Poiition,  the  Planes  having'heen  moiftened  with  the 

fame  Liquor  before-hand.  The  Water  will  rife 
between  thofe  two  Plains  by  their  Attradion,  and 
rife  higheft  where  the  Planes  are  nearell  together  • 
and  as  their  Diftance  continually  deereafes  from  C 
.  to  A  B  the  Water  rifes  up  to  difterent  Heights 
m  every  Place,  and  makes  the  Curve  Line  e  f  g. 

7  *  Quicklilver  unites  itfelf  to  Tin  and  Gold  j  al¬ 
fo  Water  and  Oil  ftiek  to  Wood  and  clean  Glafs  : 

We  have  Inftances  of  Repuliion  between  Wad 
ter  and  Oil,  and  generally  between  Water,  and  afl 
unduous  Bodies ;  between  Mercury  and  Iron  •  as 

alfo  between  the  Particles  of  any  Duft. 

8.  If 
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8.  If  any  greafed  Body,  lighter  than  Water,  is 
laid  upon  the  Surface  of  Water,  or  Piece  of  Iron 
upon  Mercury,  the  Surface  of  the  Fluid  will  be  de- 
prefled  about  the  Bodies  laid  upon  it,  as  it  appears 
about  the  Ball  A  (Fig.  1 1 .).  And  after  the  fame  man¬ 
ner  where  the  Attraction  obtains,  the  Surface  of  the 
Liquor  is  higher  about  the  floating  Bodies,  as  about 
the  Ball  5,  and  does  not  run  by  a  Level  by  its  Gra¬ 
vity  ;  lb  here  where  the  repellent  Force  exerts  its 
ACtion,  Liquors,  notwithftanding  their  Gravity, 
do  not  run  down  to  fill  up  the  Cavities  which  are 
made  round  the  floating  Bodies. 

Upon  this  depend  all  the  Phenomena  of  very  light 
glafs  Bubbles  which  fwltn  upo'n  Water ;  when  they 
are  clean,  the  Water  riles  about  them  all  round,  as 
at  B  ;  but  when  they  are  made  greafy,  the  Water 
makes  an  Hollow  all  round  them,  as  at  A  in  the 
glafs  Vellel  where  the  Experiments  are  made,  the 
Water  alfo  Hands  higher  all  round  next  to  the  Glafs, 
as  at  C  and  'D  ;  but  when  the  Glals  is  fo  filled  that 
the  Water  runs  down  from  all  Parts,  then  by  the 
mutual  Attraction  of  the  Parts  of  the  Water,  it 
Hands  higher  at  the  Middle  than  at  the  Sides,  and 
forms  the  convex  Surface  ABC  (Fig.  i  z.)  From 
thefe  Principles  only  can  the  following  Experiments 
be  explained. 

When  a  Glafs  is  not  quite  full  of  Water,  a  dealt 
glafs  Bubble  always  runs  to  the  Side,  and  there 
iticks,  provided  it  be  not  laid  on  too  far  from  it. 
The  Bubble  is  prcls’d  every  Way  by  the  Water, 
when  it  comes  to  the  Side  of  the  Vellel  ;  the  fame 
Force  by  which  the  Water  is  railed  there,  does  in 
Part  take  oft’  that  Preflure  ;  fo  the  Preflure  on  the 
other  Side  overcomes,  and  the  Bubble  is  moved  to¬ 
wards  the  Side  of  the  Glafs. 

When  the  Glals  is  fo  full  as  to  be  ready  to  rurl 
over,  the  Bubble  goes  of  itfelf  to  the  Middle  of  the 
Glafs,  for  the  fame  Realon  j  becaule  the  Force  by 
which  the  Water  is  railed  in  the  Middle,  does  alfo 
diminilh  the  Preflure  upon  the  Bubble  towards  the 
Middle. 

Juft:  the  Reverfe  happens  when  the  Bubble  is 
greafy,  becaule  that  Force  by  which  the  Water  and 
the  Bubble  repel  one  another,  is  greateft  where  the 
Water  is  higheft. 

Two  clean  Bubbles,  ol*  two  greafy  ones,  run  to¬ 
wards  each  other.  As  to  clean  Bubbles,  we  have 
jult  given  the  Reafon  ;  when  they  are  made  greafy, 
there  is  a  Cavity  round  each  of  them  ;  and  when  the 
Cavities  join  the  Preflure  is  diminilhed,  and  the 
Bubbles  run  that  Way. 

If  one  Bubble  be  clean  and  the  other  greafy,  they 
fly  from  one  another,  for  the  Realbns  before  gi¬ 
ven. 

The  Particles  of  any  Salts  attraCl  one  another  with 
a  very  great  Force,  as  appears  by  feveral  Experi¬ 
ments.  The  following  will  be  fuflicient  to  prove, 
that  that  Attraction  exerts  itfelf  at  a  very  lmall 
Diftance,  and  the  repellent  Force  at  a  greater. 

14.  Diflolve  Salt  in  Water,  and  that  Water, 
when  reduced  into  Vapour,  the  fmall  faline  Parti¬ 
cles  will  unite  together  and  form  greater  Lumps  > 
which  proves  the  Attraction. 

Thele  Particles  are  all  equal,  and  of  the  fame 
Figure  :  Whence  it  follows,  that  the  leaft  Parts  ot 
which  they  are  formed  had  every  where  the  fame 
Situation  in  refpeCt  to  each  other ;  that  19,  were  eve¬ 
ry  where  diffuled  in  the  Water  at  equal  Diftances j 
which  cannot  be,  unlefs  they  all  repel  one  another 
with  equal  F orces. 

The  Elafticity  of  Bodies,  namely,  that  Property 
whereby  they  return  to  their  former  Figure,  when 
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it  has  been  alter’d  by  any  Force,  is  eafily  deduced 
from  what  has  been  laid:  For  if  a  compaCt  Body 
be  dented  in  without  the  Parts  falling  into  that  Dent, 
the  Body  will  return  to  its  former  Figure,  from  the 
mutual  Attraction  of  its  Parts. 

We  {hall  alfo  in  its  proper  Place  (hew,  that  that 
Property  of  the  Air,  which  is  called  its  Elafticity,  a- 
files  from  the  Force  whereby  its  Parts  repel  one  ano¬ 
ther. 

And  left  any  fhould  imagine,  becaufe  we  don’t 
give  the  Caufeof  thefaid  Attraction  and  Repuifion  : 

We  fay  here  with  Sir  IJaac  Newton ,  ‘  That  we 
‘  conlider  thofe  Principles  not  as  occult  Qualities, 

‘  which  are  fuppofed  to  arife  from  the  fpecifick 
‘  Forms  of  Things  ;  but  as  univerfal  Laws  of  Na- 

*  ture,  by  which  the  Things  themfelves  are  for- 
‘  med  .*  For  th <z  Phcerwqena  of  Nature  fhew  that 

*  there  are  really  fuch  Principles,  though  it  has  not 
‘  been  yet  explained  what  their  Caufes  are.  To 
‘  affirm  that  the  feveral  Species  of  Things  have  oc- 

*  cult  fpecifick  Qualities,  by  which  they  aCt  with  a 
‘  certain  Force,  is  juft  faying  Nothing.  But  from 
‘  two  or  three  Phenomena  from  Nature  to  deduce 
‘  general  Principles  of  Motion,  and  then  explain  in 
‘  what  Manner  the  Properties  and  Actions  of  all 
‘  Firings  follow  from  thofe  Principles,  would  be  a 
‘  great  Progrefs  made  in  Philolophy,  though  the 
‘  Caufes  of  thofe  Principles  (hould  not  be  yet 

*  known. 

ATTRACTION.  Sir  Ijaac  Newton ,  at  the 
End  of  the  Latin  Edition  of  his  excellent  Book  of 
Optic  As,  ghu  22.  fhews,  That  of  thofe  Bodies 
which  are  of  the  fame  Nature,  Kind,  and  Virtue, 
by  how  much  lets  any  Body  is  than  another,  the 
greater  is  its  attractive  Force*,  in  Proportion  to  its 
Magnitude.  Thus  ’tis  found  that  the  magnetick 
Attraction  is  ftronger  in  a  fmall  Loadftone,  in  Prca 
portion  to  its  Weight,  than  in  a  larger  :  For  the 
Particles  of  fmall  Magnets  being  nearer  one  to  ano¬ 
ther,  can  more  eafily  combine  or  join  their  Forced 
into  one.  Wherefore  the  Rays  of  Light  being  the 
ieaft  of  all  Bodies  that  we  know,  mult  needs  have 
the  greateft  and  ftrongeft  attractive  Force  ;  and  how 
very  ltrongly  thofe  Particles  do  attraCl,  may  be  col¬ 
lected  by  the  following  Calculation.  The  Attrac- 
tion  of  a  Ray  of  Light,  with  Regard  to  the  Quan¬ 
tity  of  its  Matter,  is  to  the  Gravity  which  any*  > 

projected  Body  hath,  in  Proportion  to  the  Quanti-  ^ 

ty  of  Matter  in  that  Body  : :  in  a  Ratio  compoun¬ 
ded  of  the  Velocity  of  a  Ray  of  Light,  to  the 
Velocity  of  that  ptojeCted  Body,  and  of  the  Flex¬ 
ure  or  Curvature  of  the  Line  which  the  Ray  de- 
lcribes  in  the  Place  of  its  RefraClion,  to  the  Cur¬ 
vature  or  Flexure  of  the  Line  which  the  faid  pro¬ 
jected  Body  deferibes.  That  is,  fuppofing  the  In¬ 
clination  of  the  Ray,  to  the  refraCting  Surface  be 
the  fame  with  that  of  the  Horizon.  And  from  this 
Proposition  he  calculates,  that  the  Attraction  of  the 
Rays  of  Light  is  above  1  ooboooooooooooo,  a 
Thoufand  Millions  of  Millions  of  Times  greater 
than  the  F orce  of  Gravity  on  the  Earth’s  Surface, 
according  to  the  Quantity  of  Matter  in  each  ;  and 
llippofing  Light  to  come  from  the  Sun  thither  in 
about  leven  or  eight  Minutes.  And  in  the  very 
Point  of  ContaCt  of  the  Rays,  their  attracting 
Force  may  be  yet  much  greater. 

Now  fuch  a  prodigious  Force  o {Attraction  in  the 
Rays  of  Light  cannot  but  have  wonderful  EffeCts  in 
thole  Particles  of  Matter,  with  which  they  are  join¬ 
ed  in  the  Compofition  of  Bodies  ;  and  mult  caule 
that  thofe  Particles  attraCl  one  another,  and  that 
they  are  moved  varioully  among  themfelves* 

1  F  f  'T* 
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’Tis  very  probable  therefore,  that  the  fmall  Par¬ 
ticles  of  Bodies  have  certain  Virtues,  Powers,  or 
Forces,  by  which  at  a  fmall  Diftance  they  may  at¬ 
tract  only  on  the  Rays  of  Light  toRefraCi,  Ref  eft, 
or  Inf  eft  them,  but  alio  mutually  on  one  another, 
in  order  to  produce  mo  ft  of  the  Phenomena  in  Na¬ 
ture.  ’Tis  very  well  known  that  feme  Bodies  do 
thus  a 61  one  on  another  by  the  Attractions  of  Gra¬ 
vity  ^  Magnet  jin,  and  E left ri city :  And  thefe  Ex¬ 
amples  (hew  what  the  Reajon  and  Order  of  Nature 
is,  and  make  it  very  probable,  that  there  may  be 
yet  fome  other  Attractions,  for  Nature  is  very  uni¬ 
form  and  agreeable  to  itfelf. 

Now  the  Attractions  of  Gravity ,  Uagnetifm ,  and 
Electricity ,  extend  themfelves  to  conliderable  Di- 
ftances,  and  therefore  are  commonly  obferved  and 
taken  Notice  of  by  every  one.  But  ’tis  very  poifible 
that  there  may  be  many  others  alfo,  which  are  con¬ 
tained  in  fuch  narrow  Limits,  and  performed  within 
fuch  a  little  Diftance,  as  yet  to  have  efcaped  all  our 
.Obfervations. 

For  when  Salt  of  Tartar  runs  per  deliquium ,  or 
diflolves  into  an  Oil,  as  the  Chymifts  call  it,  ’tis 
very  probable  that  it  is  occafioned  by  fome  Attrac¬ 
tion  which  is  mutual  between  the  Particles  of  the 
bait  and  thofe  of  Water,  which  rove  up  and  doy/n 
in  the  Air  in  the  F orm  of  V apour  ;  and  the  Reafon 
why  common  Salt ,  Nitre ,  and  Vitriol ,  don’t  run 
thus  per  deliquium ,  is  becaufe  they  are  without  any 
fuch  Attractions  ;  and  when  Salt  of  Tartar  hath 
drawn  as  much  Water  out  of  the  Air  as  its  Quan¬ 
tity  will  bear,  it  draws  no  more,  beeaufe  when  it  is 
faturated,  the  Attraction  is  at  an  End.  It  muft  be 
alfo  from  its  attradive  Force,  that  the  Water  thus 
imbibed  by  the  Salt,  cannot  be  Jeparated  from  it  in 
D  filiation  but  by  a  very  violent  Heat  ;  whereas, 
Water  will  ufually  diftill  oft'  with  a  very  eafy  Heat, 
from  other  things.  ’Tis  much  the  fame  thing  with 
Oil  of  Vitriol,  which  till  it  is  faturated  with  it,  at¬ 
tracts  the  Moifture  of  the  Air  in  very  conlidera¬ 
ble  Quantity,  and  afterwards  parts  with  it  with 
great  Difficulty.  And  when  Oil  of  Vitriol  and 
Water,  being  mingled  together  in  the  lame  Veflel, 
grow  fo  hot,  as  it  is  known  they  will  do,  it  appears 
plainly  by  that  Heat,  that  a  very  great  Motion  is 
excited  in  the  Particles  of  the  two  Liquors  ;  and 
from  that  Motion  it  appears  that  their  Particles  in 
mingling  coalefce  with  a  great  Force  and  Impetu- 
olity,  and  confequently  attract  or  gravitate  towards 
one  another  with  an  accelerated  Motion.  Thus 
alfo  when  Aqua  Eortis,  Spirit  of  Vitriol  or  Nitre , 
or  any  other  corroiive  Menftruum ,  diflolves  Filings 
of  Iron  or  any  other  Metal  with  Heat  and  Ebulli¬ 
tion,  ’tis  plain  that  the  acid  Particles  of  the  Men- 
jiruum  attract  and  rufh  upon  thofe  of  the  Metal 
with  a  very  great  Force,  enter  into  their  Pores  with 
Violence,  and  disjoin  or  leparate  the  fmall  Corpufcles 
of  which  the  Metal  is  compofed,  one  from  another  ; 
tho’  the  Particles  of  the  acid  Menfruum  are  drawn 
oft'  at  firlt  w  hen  they  are  made  by  a  moderate  Heat, 
yet  after  their  Union,  they,  with  the  Parts  of  the 
Metal,  cannot  be  drawn  off  as  yet  by  D filiation, 
but  by  a  molt  intenfe  and  violent  Heat. 

When  Spirit  of  Vitriol  poured  upon  common  Salt 
or  Nitre,  makes  an  Ebullition,  and  coalefces  with 
the  Salt ;  and  when  after  this,  if  the  Compoft  be 
diftilled,  a  Spirit  of  Salt  or  Nitre  will  be  drawn 
off  much  ealier  than  without  fuch  a  Mixture ;  it 
Ihews  plainly,  that  the  Fixt  Alkali  of  the  Salt  at¬ 
tracts  the  acid  Spirit  of  the  Vitriol  much  more 
ftrongly  than  it  doth  its  own  Spirit,  and  becaufe  it 
cannot  detain  them  both,  it  parts  with  its  own  Spirit 


freely.  When  Oil  of  Vitriol  is  diftilled  from  an 
equal  Weight  of  Nitre,  and  from  both  is  drawn 
off  a  compound  Spirit  of  Nitre,  and  that  Spirit  is 
poured  upon  half  its  Weight  of  Oil  of  Cloves ,  of 
Caraway-Seed,  or  any  ponderous  Oil  diftill’d  from 
vegetable  or  animal  Bodies,  or  upon  Oil  of  Tin- 
pentine ,  mixed  with  a  little  Balfam  of  Sulphur  to 
thicken  it ;  when  in  any  of  thefe  Mixtures  an  actual 
Flame  will  be  produc’d,  ’tis  apparent  that  the  Par¬ 
ticles  of  the  Spirit  and  Oil  muft  rufh  towards  one 
another  with  a  ftrong  accelerated  Motion,  and 
ftruggle  and  fight  with  a  moft  violent  Force  and 
Impetus.  ’Tis  the  fame  thing  when  that  compound 
Spirit  is  poured  upon  well-rectified  Spirit  of  IVine , 
for  a  Flame  wall  immediately  ari fe  on  their  Mix¬ 
ture.  The  Pulvis  fulminans,  as  they  call  it,  which 
is  compofed  of  Sulphur,  Nitre ,  and  Suit  of  Tartar , 
goes  off  with  a  more  quick  and  violent  Explofion 
than  even  Gunpowder  itfelf.  The  acid  Spirits  of 
the  Sulphur  and  the  Nitre  ruffling  together  v  ith 
fuch  Violence,  that  all  the  Parts  of  the  Powder  are 
rarified,  as  it  were,  at  once  and  all  together. 

Thus  alfo  common  crude  and  impure  Brimfone 
itfelf,  if  it  be  powder’d  and  mingled  with  an  equal 
Weight  of  Filings  of  Iron  or  Steel ,  and  with  a 
little  Water  be  made  up  into  a  thick  Pafte,  like 
.Dough,  the  Sulphur  will  actfo  upon  the  Iron ,  that 
in  five  or  fix  Hours  Time  the  Mat's  will  grow  fo 
hot  as  not  to  bear  Handling,  and  at  laft  will  plainly 
burn  and  emit  a  Flame.  Now  from  all  thefe  Ex¬ 
periments,  and  from  the  Confideration  of  the  great 
Quantity  of  Sulphur  that  there  is  in  the  Earth,  and 
of  the  great  Heat  of  the  inner  Parts  of  it,  from  the 
hot  Springs,  the  burning  Vulcanos ,  the  Fire  Damps 
and  burning  Exhalations  that  are  found  in  the  Bow¬ 
els  of  the  Earth  ;  from  the  Confederations  of  Earth¬ 
quakes,  Whirlwinds,  and  the  wonderful  Convulfi- 
ons  that  the  Sea  is  fometimes  put  into;  we  may  un¬ 
derhand,  That  the  Particles  of  Bodies,  before  at 
Reft  (and  ’tis  the  fame  thing  alfo  in  all  Fermenta¬ 
tions,  Ac.)  may  be  and  are  put  into  moft  violent 
Motions,  by  fome  Principle  of  very  great  Force 
and  Activity,  which  yet  doth  not  diicover  it  felf  till 
the  Parts  approach  and  come  very  near  one  another  ; 
but  that  they  do  then  attract  one  another  with  great 
Force  and  Rapidity,  and  thereby  produce  their 
wonderful  Effedts. 

Again,  When  Oil  of  Tartar  per  deliquium  is 
poured  upon  the  Solution  of  any  Metal,  there  is  a 
Precipitation  of  the  Metalline  Particles  produc’d, 
which  all  fall  down  to  the  Bottom  of  the  Veflel  ; 
from  whence  it  appears,  that  the  Particles  of  the 
Liquor  arb  more  ftrongly  attracted  by  thofe  of  the 
Oil  of  Tartar  than  by  thofe  of  the  Metal,  and  by 
that  Attraction  are  precipitated  down  from  the 
Liquor :  So  alfo  when  a  Solution  of  Iron  in  Aqua 
Fortis  will  difl'olve  Cadmia ,  and  precipitate  its  Iron  ; 
or  when  a  Solution  of  Copper  willdiflolve  Iron,  and 
let  go  the  Copper  {fee  depart)  'Ac.  this  feems  to 
prove  plainly,  that  the  acid  Particles  are  more 
ftrongly  attracted  by  thofe  of  the  Metal  that  they 
difl'olve,  than  by  thofe  of  that  which  is  let  go. 
When  we  find  that  thoteMenftruums  which  will  dif- 
folve  one  Rind  or  Metal  or  mix’d  Body,  won’c 
touch  another,  it  muft  be  attributed  to  the  Attrac¬ 
tion  that  there  is  between  the  Particles  in  fome  Ca¬ 
fes,  and  there  being  no  luch  in  the  other.  And  in 
the  general  it  is  owing  to  this  Principle,  that  Heat, 
according  to  Arfotle’s  Definition  of  it,  doth  con¬ 
gregate  or  gather  together  homogeneous  Things,  and 
Jeparate  thofe  which  are  of  a  different  Nature  :  Af¬ 
ter  this  he  thews  how  on  this  Principle,  and  by  the 
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Help  of  Cbymical  Analyje's ,  to  come  to  the  Know¬ 
ledge  of  what  Kind  cf  Parts  natural  Bodies  are 
com  no  fed, 

The  Reafon  why  Drops  of  Water,  or  other  li¬ 
quid  Body  ufually  put  on  a  fpherical  Form,  he  faith* 
is  alfo  from  the  mutual  Attraction  of  their  Parts  ; 
after  the  fame  Manner  as  the  Earth  and  Seas  make 
one  round  Body  by  the  mutual  Attraction  or  Gra¬ 
vitation  of  their  Parts. 

And  becaule  when  Metals  are  diflolved  in  Acids, 
they  attract  but  a  fmall  Portion  of  the  Menjlruum 
to  them,  therefore  he  concludes,  that  their  Force 
of  Att radon  extends  but  a  very  little  Way .  And 
as  in  Algebra ,  when  affirmative  Quantities  vanifh 
and  terminate,  their  negative  begin  :  So  in  Me- 
chanicks ,  where  Attraction  ceafes  to  exert  it  fell* 
a  Kind  of  repelling  Force  fhould  fucceed  ;  and  that 
there  is  in  Nature  fuch  a  Force,  feems  to  follow 
from  the  lief  exion  and  Inf  exion  of  the  Rays  of 
Light ;  for  in  both  thefe  Cafes,  the  Rays  are  repel¬ 
led  from  Bodies  without  the  immediate  Con¬ 
tact  of  the  reflecting  or  infleCtirig  "Body.  And  the 
fame  thing  feems  concludable  from  the  Emiffion 
of  Light }  for  a  Ray  of  it,  as  loon  as  it  is  fha- 
ken  out  of  the  lucent  Body  by  the  vibrating  Mo¬ 
tion  of  its  Parts,  and  is  got  without  the  Sphere 
of  its  Attraction ,  is  propelled  with  a  very  great 
Degree  of  Velocity  ;  and  the  fame  Force  which 
in  Reflection  ferves  to  repel  the  Ray,  now  ferves  to 
emit  it. 

The  Production  of  Air  and  Vapours  doth  alfo 
fhew  that  there  is  a  repelling  Force ;  for  thofe  Par¬ 
ticles  which  are  forced  out  of  the  Bodies  by  Heat 
or  Fermentation,  as  loon  as  ever  they  are  out  of 
the  Sphere  of  the  Attraction  of  thefe  Bodies,  do 
immediately  recede  from  it,  and  from  another 
with  a  great  Force,  and  do  avoid  coming  together 
again  ;  fo  that  fometimes  they  take  up  above  a 
Million  of  Times  the  Space  which  they  did  before, 
when  they  were  in  the  Form  of  a  denfe  Body,  which 
is  fo  very  great  a  Contraction  and  Expanfon  as  is 
hardly  conceivable,  if  the  Particles  of  tire  Air  be 
only  elafical ,  ramofe ,  and  coiled  up  one  within  ano¬ 
ther,  like  the  Tendrels  of  Vines,  or  Springs  of 
Watches,  as  fome  have  imagined  :  Nor  indeed, 
will  any  other  Hypothecs  account  for  this  wonder¬ 
ful  Phenomenon,  but  this  of  their  being  endued 
with  a  repelling  Force,  by  which  they  mutually 
avoid  one  another,  as  well  as  the  Bodies  from 
whence  they  at  firlt  came. 

ATTRACTION.  This  is  a  Property  or  Mat¬ 
ter  by  which  are  accounted  for  all  the  grand  Ap¬ 
pearances  in  the  inanimate  World,  and  which  the 
great  Sir  Ijaac  Newton  firft  taught  us  to  reafon  about 
with  Certainty.  The  Subftance  of  what  has  been 
digested  into  Order  to  lupport  many  Phyfcal  Rea- 
Jonings,  may  be  apprehended  by  the  following  Pro- 
politions. 

Prop.  i.  The  Quantity,  or  Force  of  Attraction 
-m  all  Bodies,  is  exactly  proportional  to  the  Quan¬ 
tity  of  Matter  in  the  attracting  Body,  as  being  in 
Reality  nothing  but  the  Refult  or  Sum  of  the  uni¬ 
ted  Foices  of  all  thofe  fingle  Particles  of  which  it  is 
compofed  ;  or  in  other  Words,  Attraction  in  all 
Bodies,  is,  ceteris  paribus,  as  their  Solidities :  Hence, 

Corot,  i.  At  equal  Di  fiances,  the  Attractions  of 
homogeneal  Spheres  will  be  as  their  Magnitudes  i 
And, 

Cord.  2.  At  any  Diftance  whatever,  the  At¬ 
traction  is  as  the  Sphere  divided  by  the  Square  of  the 
Diftance* 


Prop.  z.  The  Attractive  Force  is  infinitely  gfeat- 
er  at  the  ContaCt,  or  extreamly  near  it,  than  ata- 
ny  determinate  Diftance. 

The  Attractive  Force  exerts  itfelf  only  where  the 
Tendency  of  a  Particle  another  Way  is  over-pow- 
er’d  by  its  Proximity  to  that  into  whofe  Contact  it 
is  fuppofed  to  be  drawn  :  For  as  this  Property  is 
univerfal,  and  every  Part  of  Matter  does  draw,  and 
is  drawn  by  every  other  Part  of  Matter,  within 
one  another’s  Spheres  of  Attraction  ;  fo  one  can¬ 
not  influence  another  at  any  Diftance,  but  mull 
neceilarily  be  very  near  it  ;  and  fo  much  the  near- 
er,  in  Proportion  to  its  Smallnefs  ;  fo  that  upon  a 
double  Account,  two  Particles  cannot  influence  one 
another  by  their  Attractions  unle'fs  very  near  :  One 
from  their  predominant  Inclinations  another  Way, 
and  the  other  from  the  Minutenefs  of  their  Spheres 
of  Activity  ;  inlomuch  that  out  of  that  Reach, 
could  they  be  fuppofed  under  no  other  Tendency, 
they  would  never  come  together. 

Prop.  3.  A  large  Particle  attracts  not  more 
ftrongly  than  a  fmall  one  of  the  fame  Solidity  ;  but 
Diverfity  of  Figure  caules  different  Degrees  of  At¬ 
traction  in  Particles  that  are  otherwile  the  fame. 

This  is  almoft  a  Confequence  from  the  formef 
Propofition  ;  for  as  this  attractive  Force  can  only 
aCt  on  fuch  Particles  as  are  extreamly  near,  the  re- 
moteft  Parts  in  a  large  Particle  can  conduce  nothing 
thereunto.  And  for  the  fame  Reafon  this  Power 
varies,  according  as  Matter  is  in  Cones,  Cylinders* 
Cubes,  or  Spheres ;  and  a  fpherical  Particle,  ccete- 
ris  paribus ,  has  the  ftrongeft  Attraction,  as  there  is 
more  Solidity  under  fuch  a  Surface,  than  in  any 
other  Figure. 

Prop.  4.  If  Particles  fwimming  in  a  Fluid  at¬ 
tract  one  another  more  ftrongly  than  they  do  the 
Particles  of  the  Fluid,  the  Force  by  which  they 
come  to  each  other,  will  be  as  the  Excefs  of  their 
mutual  Attractions  to  their  Attractions  of  the  Fluid*, 
fuch  Paris  of  the  Fluid  as  interpofe  between  the  at¬ 
tracting  Particles  will  be  thruft  or  prefs’d  upon  by 
fuch  their  Inclinations  to  each  other ;  and  therefore 
according  to  the  Nature  of  Fluidity,  the  Parts  of 
the  Fluid  will  be  drove  out  of  their  Places  by  fuch 
Excefs  of  Preflure,  and  thereby  the  attracting  Par¬ 
ticles  will  join. 

Prop.  5.  If  Particles  fwimming  in  a  Fluid  are 
more  attracted  by  the  Fluid  than  by  one  another, 
they  will  recede  from  one  another  with  a  Force 
that  will  be  equal  to  the  Difference  of  their  mutual 
Attractions,  and  the  Attraction  of  the  Fluid. 

For  the  ambient  Particles  of  the  fluid  attracting 
them  more  ftrongly  then  they  do  each  other,  they 
will  by  fuch  Excefs  of  Force  be  drawn  from  one 
another  into  ContaCt  and  Cohefion  with  the  Parti¬ 
cles  of  the  Fluid.  Upon  the  two  foregoing  depend 
the  whole  Theory  of  Chryltallization  and  Solu¬ 
tion. 

Prop.  6.  The  Force  by  which  Particles  attrac¬ 
ting  on  one  another  cohere,  is,  cateris  paribus ,  in 
Proportion  to  their  Contacts. 

For  thofe  Parts  not  in  ContaCt,  conduce  nothing, 
or  extreamly  little,  to  the  Force  of  Cohefion  ;  and 
a  much  greater  Power  is  required  to  feparate  two 
Particles  which  cohere  in  two  Points,  than  two 
Particles  which  cohere  only  in  one  Point  :  Fot 
which  Reafon  it  is,  that  we  find  two  poldhed  Mar¬ 
bles  to  adhere  more  ftrongly  than  any  other  two 
Bodies  of  equal  Dimenfions  which  are  not  fo  folid, 
but  have  more  Pores  and  Interftices  between  their 
Parts,  and  which  will  not  receive  fo  good  a  Polifh, 
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by  which  their  Parts  are  brought  into  fo  clofe  a 
Contact  with  one  another-  And  for  the  fame 
Reafon  it  is,  that  many  light  Subftances  have  fuch 
ftrong  Cohefions  and  Tenacities  i  for  that  where¬ 
by  Particles  of  the  leaft  Matter  in  Proportion  to 
their  Surfaces,  are  lpecifically  lighted,  alfo  occa- 
fions  their  ftrongeft  Cohefions,  by  being  capable  of 
more  Contact  than  Particles  of  more  Solidity  under 
lefs  Surface. 

Prop .  7.  If  the  attracting  Particles  areelaltick, 
they  muft  necefl'arily  produce  an  inteltine  Motion, 
greater  or  lefler,  according  to  the  Degrees  of  their 
Elafticity  and  attractive  Forces. 

Becaufe  upon  the  Occurfions  which  their  attrac¬ 
tive  Powers  draw  them  into,  they  will  fly  off  from 
one  another  again  with  the  fame  Degree  of  Velo¬ 
city  that  they  meet  together  with,  abating  the  Re¬ 
finance  of  the  Medium  ;  but  when  they  approach 
other  Particles  in  their  Relilition,  their  Velocity 
muft  increafe,  becaufe  they  are  afrefh  attracted  ; 
and  therefore  meeting  a  fecond  time,  they  will  re¬ 
cede  with  a  greater  Velocity  than  they  did  at  their 
firft  Concurfion  ;  which  will  continue  an  inteltine 
Motion,  as  are  their  attractive  Powers  and  Elafti- 
cities. 

Prop.  8.  Particles  attracting  one  another  in  a 
Fluid,  moving  either  with  a  fwift  or  a  flow  pro- 
greflive  Motion,  attraCt  one  another  juft  the  fame 
as  if  the  Fluid  was  at  reft,  if  all  the  Particles  move 
equally  ;  but  an  unequal  V  elocity  of  the  Particles 
will  interrupt  their  Attractions. 

All  the  Parts  of  the  Fluid  moving  on  with  equal 
Velocity,  leaves  the  attracting  Particles  in  the  fame 
Condition  as  if  the  Fluid  was  at  Reft  j  but  fome 
Parts  moving  falter  than  others,  muft  frequently 
change  their  Pofitions,  and  thereby  difturb  their 
Attractions.  Thus  it  is  that  Salts  will  not  chry- 
ftallize,  till  the  Water  in  which  they  are  diflolved  is 
near  or  quite  cold,  and  the  inteltine  Motion  of  its 
Particles,  cauled  by  Heat,  is  quieted. 

ATTRACTION.  1 .  The  Loadftone,  by  an 
invifible  Force  which  differs  from  that  of  Gravita¬ 
tion)  and  alfo  of  Electricity,  draws  unto  itfelf 
Loadftone,  Iron,  and  Steel ;  and  with  the  fame 
Kind  of  Force  or  Power,  does  not  (at  leaft  very 
fenfibly)  attraCt  any  other  Body  whatloever. 

2.  The  Loadftone  attracts  Loadftone,  Iron  and 
Steel,  with  a  polar  Attraction  ;  and  whatfoever 
Attraction  is  not  polar,  is  not  magnetical. 

3.  The  two  oppofite  Parts  of  a  Loadftone  at¬ 
tract  moll  vigoreufly,  and  are  called  the  Poles 
thereof ;  the  Middle  between  the  two  Poles  doth 
not  attraCt  at  all,  and  may  be  called  its  Equinoctial ; 
and  from  each  Pole  to  the  Middle  the  attracting 
Force  does  gradually  abate. 

4.  In  every  Loadftone,  the  one  of  its  Poles  is  in 
Vertue  (or  rather  in  Direction)  contrary  to  the  o- 
ther,  and  therefore  they  need  to  be  diftinguilhed 
from  each  other,  which  is  done  by  adding  North  or 
South.  The  North  Pole  of  one  Loadftone  will 
not  attraCt,  but  repel  the  North  Pole  of  another, 
though  they  are  poflefled  of  fimilar  directive  Ver¬ 
tue  ;  neither  will  the  South  Poles  of  any  two  Load- 
ftones  attraCt,  but  mutually  repel  one  another  :  But 
the  North  Pole  of  one  Loadftone,  and  the  South 
Pole  of  any  other,  do  mutually  attraCt  each  other  ; 
and  though  their  directive  Vertue  is  contrary,  yet 
the  unknown  Caufe  of  their  Attraction  and  Re- 
pulfion  feems  to  be  the  fame. 

5.  There  is  no  Difference  between  the  Force  of 
Attraction  and  that  of  Repulfion  in  the  fame  Pole  of 
any  Loadftone,  unleft  when  a  fnjall  one  approaches 


fo  near  to  a  large  one,  as  to  have  its  Polarity  more 
or  lefs  diminifhed  thereby. 

6.  No  interpofed  Body  whatfoever  (unlefs  it  is 
magnetical)  though  the  molt  folid  in  Nature,  can 
impede  or  divert  any  of  the  EffeCts  of  a  Magnet  4 
for  it  is  always  found  to  attraCt  magnetical  Bodies 
full  as  powerfully  at  the  fame  Diftance,  as  if  no¬ 
thing  at  all  was  between. 

7.  Every  Frujlrum  of  a  Loadftone  is  an  entire  or 
perfeCt  Loadftone,  having  in  itfelf  both  Poles,  as 
the  whole  Stone  had  ;  and  the  Poles  in  each  Fru- 
Jlrum  have  their  Directions  (as  near  as  the  Figure  of 
it  will  admit)  in  the  parallel  Line  wherein  they 
were  directed  both  in  it  and  the  whole  Stone,  before 
it  was  feparated  therefrom. 

8.  All  magnetical  Attraction,  as  alfo  Repulfion, 
is  mutual  ;  for  Iron  or  Steel  attract  the  Loadftone, 
as  that  does  Iron  or  Steel,  and  they  alfo  attraCt  one 
another. 

9.  Every  Loadftone  communicates  Vertue  to 
Iron  or  Steel,  not  only  by  ContaCt,  but  even  by 
an  Approach  of  them  within  its  attractive  Sphere, 
more  or  lefs  as  nearer  to,  or  farther  from  its  Body, 
and  likewife  its  Poles,  alfo  according  to  the  Shape, 
Bulk,  and  fpecifick  Vertue  thereof,  and  Figure  of 
the  Iron  or  Steel,  and  their  Proportion  of  Magni¬ 
tude  to  one  another.  And  though  a  great  Magnet 
(that  is  to  fay,  fuch  as  are  fimilar  in  Figure  and  fpe- 
cifick  Vertue)  will  lift  confiderably  larger  Irons  than 
a  fmall  one,  yet  the  fmall  one  fhall  give  to  the  fame 
Piece  of  Steel  (provided  it  be  not  too  large  for  it  to 
conquer)  nearly  as  ftrong  a  T ouch  as  the  great  one ; 
and  if  the  fmall  one  is  fpecifically  better,  it  will  give 
the  fame  fmall  Piece  of  Steel  a  confiderably  ftronger 
Touch  than  the  great  one  can  ;  though  the  great 
one  is  capable  of  lifting  perhaps  three  or  four  times 
fo  much  as  the  fmall  one. 

Note,  That  if  the  great  one  is  fo  ftrong  as  to  give 
the  fmall  piece  of  Steel  fo  much  Vertue  as  it  is 
capable  of  receiving  (for  there  is,  I  fuppofe,  a 
ne  plus  ultra)  that  then  Ihould  the  fmall  Stone 
be  ever  fo  much  better,  it  cannot  mend  the 
T ouch  given  by  the  great  one. 

10.  Steel  is  not  only  more  receptive,  but  more 
retentive  of  Magnetifm  than  common  Iron  ;  Iron  or 
Steel  hammer’d  hard,  than  the  fame  while  loft  j 
but  Steel  hardened  by  quenching,  than  either  of 
them  ;  Steel  cannot  be  too  hard  forRetenlion  ( nor, 
as  I  think,  for  Reception)  of  Magnetifm. 

11.  It  has  been  oblerved,  that  oblong  pieces  of 
Iron  or  Steel  applied  any  how  to  the  Loadftone, 
receive  Vertue  chiefly  as  to  their  Lengths. 

iz.  Such  Iron  and  Steel  as  has  magnetick  Vertue 
communicated  to  it,  does  alfo  communicate  thereof 
to  other  Iron  or  Steel  after  the  fame  Manner  as  a 
Loadftone  does ;  which  Vertue,  after  never  fo  ma¬ 
ny  Communications,  is,  as  to  its  Nature,  perfedly 
the  fame  with  that  of  the  Stone  itfelf,  having  both 
Poles,  and  will  touch  other  Steel  ;  and  that  other 
Steel  will  touch  a  Compafs  as  well  and  as  ftrong  as 
the  Loadftone  itfelf,  if  rightly  ufed.  ° 

1 3.  It  is  fuppofed  that  the  Earth  contains  within 
it,  at  or  near  its  Centre,  a  Loadftone  or  Magnet 
(probably  fpherical)  large  enough  very  fenfibly  to 
affed  magnetical  Bodies  all  over  the  Surface  of  the 
Earth.  The  Poles  of  its  Attradion  are  confiderably 
diftant  from  thofe  of  its  own,  which  are  the 
fame  with  thofe  of  the  Earth’s  diurnal  Rotation. 
This  internal  Magnet  muft  either  be  loofe  from  the 
Body  of  the  Earth,  and  revolve  within  it  very  little 
flower,  or  elfc,  if  it  is  fixed  to  the  Earth,  the  very 
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Polarity  itfelf  mud  have  changed  its  Situation  in  re- 
fpeft  of  the  faid  Magnet  ;  one  of  which,  feveral 
recorded  Obfcrvations  in  diftant  Years  fufficiently 
prove  ;  the  former  feems  to  be  mod  probable. 

1 4.  Every  Loaddone.  within  its  attractive  Sphere 
has  a  Power  (the  nearer  either  of  its  Poles  the  great¬ 
er)  to  keep  one  Piece  of  Iron  fufpended  to  another, 
efpecially  if  that  to  which  it  is  fufpended  is  the  lar¬ 
ged,  and  their  Ends  be  bright  and  clean  where  they 
touch  one  another ;  and  if  the  fufpended  Iron  is  not 
too  heavy,  the  other  will  draw  it  up  from  either 
Pole  of  the  naked  Loaddone  aClually  touching  it, 
and  will  alfo  keep  it  fufpended  till  at  a  conliderable 
Didance  therefrom  ;  but  will  not  draw  it  off  in 
dich  Manner  from  the  Armour  of  an  armed  Stone, 
if  the  Armour  and  Iron  are  both  of  them  bright  and 
dean  at  the  Place  of  their  Contad.  Hence  it  mud 
follow, 

15.  That  an  armed  Loaddone  can  lift  more 
with  either  of  its  Poles,  ufed  lingly  than  the  fame 
can  lift  naked  ;  and  this  it  will  do,  though  the  Ar¬ 
mour  fhould  be  narrow,  and  touch  very  little  of 
the  Stone,  how  much  more  then  will  it  lift,  when 
the  plated  Part  thereof  covers  all  the  End  of  the 
Stone,  and  fecures  all  the  Vertue  of  that  Pole  to 
which  it  is  applied,  leading  it  to  the  other  End 
Which  attra&s  ? 

Soft  Iron  is  thought  to  be  as  good  for  Armour,  if 
not  better,  than  the  harded  Steel. 

16.  Not  only  Steel  or  Iron  regularly  touched, 
but  alfo  oblong  Iron  void  of  permanent  Virtue  (fo 
long  as  it  has  a  tranlient  Vertue  by  Polition  of  either 
of  its  ends  towards  the  Pole  of  a  Loaddone  large 
enough  to  affeCt  it  at  a  confiderable  Didance)  will 
perform  all  that  any  Loaddone  can,  though  not 
with  the  fame  Degree  of  Power  :  For  either  of 
them  will  attract,  keep  one  piece  of  Iron  fufpended 
to  another,  and  communicate  fome  Degree  of  per¬ 
manent  Polarity  to  Steel  well  hardened,  or  to  an 
Iron  Wire,  as  has  been  proved  by  Experiments. 

17.  The  Earth’s  central  Loaddone  or  Magnet 
has  all  the  fame  Vertues  which  others  have,  and  no 
dilcover’d  ones  befides  ;  and  though  we  cannot  ap¬ 
proach  it,  yet  it  adds  as  others  do  at  a  proportion- 
able  Didance. 

18.  That  of  a  foftlron  Bar  void  of  fixed  Pola¬ 
rity,  fo  foon  as  it  is  an  eredt  Polition,  the  higher 
Part  from  the  Middle  and  upward  becomes  a  North 
Pole  in  North,  or  a  South  Pole  in  South  magnetick 
Latitude  ;  and,  e  contra ,  the  lower  Part  from  the 
Middle  downward  becomes  a  South  Pole  in  North, 
and  a  North  Pole  in  South  Latitude  :  But  fo  foon 
as  ever  the  Bar  is  inverted,  the  Polarity  will  be 
Ihifted  in  it,  and  in  North  Latitude  the  End 
newly  placed  upward  becomes  the  North  Pole, 
though  it  was  a  South  one  immediately  before,  and 
the  other  End  the  South  Polo,  though  it  was  its 
North  one  jud  before.  The  Cafe  is  the  fame,  if 
fuch  a  Bar  is  placed  horizontally  in  or  near  the 
magnetical  Meridian  ;  for  the  End  directed  toward 
the  North  will  conllantly  be  a  South  Pole,  and 
that  which  is  dire&ed  toward  the  South,  a  North 
one,  and  fo  loon  as  ever  the  End  of  the  Bar  is  fhifted, 
the  Polarity,  in  refpeft  of  the  Bar,  is  lhifted  alfo  (but 
not  in  refpedt  of  the  Earth)  for  which  Reafon  this 
Vertue  is  called  tranlient ,  and  is  communicated  by 
the  Earth’s  Magnet  in  fuch  Manner  as  other  Load- 
ftones  are  faid  to  do.  Page  309,  Pro.  16th. 

19.  Since  in  the  North  Latitude  the  North  Pole 
of  the  Earth’s  central  Magnet  not  only  gives  the 
Vertue  of  a  South  Pole  to  that  End  of  a  Bar  which 
is  neared  to  it,  but  alfo  helps  it  to  lift  Iron,  when 
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neither  the  Bar  nor  Iron  lifted  has  any  permanent 
Vertue  ;  the  faid  Magnet  mud  therefore  necedarily 
help  the  South  Pole  ot  any  Loaddone  or  touched 
Steel  in  lifting  Iron,  but  hinders  its  North  Pole  5 
this  agrees  w'ith  common  Experience  ;  the  North 
Pole  ot  a  Magnet  being  unable  to  lift  fo  much  as  its 
South  one  in  North  Latitude-,  but  more  in  South 
Latitude* 

20.  The  preceeding  plainly  (hews,  why  an  ar* 

.  med  Magnet,  when  both  its  Poles  are  applied  to  a 
Piece  of  Iron,  will  lift  leveral  times  fo  much  as 
with  either  Polefingle;  for  the  North  Pole  of  the 
Magnet,  by  fending  its  Vertue  through  the  attradf- 
ed  Iron,  powerfully  helps  the  South  Pole  of  the  laid 
Magnet  in  attracting.  Again,  the  drengthened 
South  Pole  mud  more  powerfully  increafe  the  At- 
tradlion  of  the  North  Pole;  and  fince  the  Poles 
mutually  affid  one  another’s  Attraction,  with  a 
Power  much  greater  than  if  they  themfelves  are  not 
adided,  the  conjunct  Poles  mud  necedarily  lift  at 
lead  twice  fo  much  as  both  of  them  can  lift  fepa- 
rately.  I  once  tried,  and  found  the  South  Pole 
armed  to  lift  1125  Grains,  and  both  Poles  united 
5760  with  a  little  more  Difficulty.  7'he  Ratio  is 
about  1  to  a  little  more  than  5* 

2  1.  That  if  a  Bar  of  Iron  or  Steel  ( not  having 
the  lead  Degree  of  fixed  Vertue)  is  placed  in  any 
Podure  (except  at,  or  near  to  a  Right  Angle  with 
the  magnetical  Line)  it  will  not  only  for  the  pre* 
fent  receive  a  tranlient  Polarity  thereby,  but  if  it  lo 
remains  long  enough,  the  faid  Polarity  will  gradu¬ 
ally  become  fixed  or  permanent  more  or  lefs,  accor¬ 
ding  to  the  Hardnefs  or  Softnefs  of  the  Bar,  Time 
it  has  remained  in  that  Pofition,  Angle  its  Length 
makes  with  the  magnetical  Line,  and  Proportion 
of  the  Length  thereof  to  its  Bignels,  the  longed  (car- 
teris  paribus)  ufually  receiving  mod  Vertue  ;  and 
fometimes  when  all  thele  Advantages  concur,  the 
Polarity  will  be  fenlibly  permanent  in  a  little  Time, 
and  not  require  a  very  long  Time  to  be  rendered 
pretty  drong. 

22.  That  by  placing  the  faid  Bar  afterwards  in 
the  fame  Pofition,  only  with  its  Ends  fliifted,  it 
will  gradually  lofe  its  gained  Magnetifm,  and  at 
Length  have  its  Polarity  changed. 

23.  That  Magnetifm  not  only  in  touched  Iron 
and  Steel,  but  alfo  in  the  Loaddone  itfelf,  is  foon 
dedroyed  by  Fire. 

24.  That  though  Fire  dedroys  fixed  Magnetifm 
in  Steel  or  Iron,  yet  if  they  are  fet  to  cool  in  an 
ereCt  Podure,  or  rather  in  the  Direction  of  the  mag¬ 
netical  Line,  they  will  gain  more  or  lefs  fixed  Ver¬ 
tue  by  the  time  they  are  cold  ;  but  efpecially  Steel 
heated  to  a  feafoning  Height,  and  in  that  Pofi¬ 
tion  cooled  fuddenly  under  Water,  which  I  havs 
found  to  fix  its  Polarity  fo  thoroughly,  as  that  with 
its  North  Pole  held  downward,  it  would  attradl 
the  North  End  of  a  Duck  Needle. 

25.  That  while  a  Piece  of  Iron  of  fome  Magni¬ 
tude  is  held  at  one  Pole  of  a  Loaddone,  it  will  in¬ 
creafe  the  Attraction  of  the  other  Pole  ther  eof,  and 
enable  it  to  lift  fomewhat  more. 

26.  That  if  either  Pole  of  a  Magnet  large  enough, 
toucheth  one  End  of  an  oblong  piece  of  Steel  (not 
too  big  and  long  for  the  Magnet  ealily  to  aCt  on) 
it  will  tranlmit  its  own  Vertue  to  the  other  End  of 
the  Steel  wThich  is  farthed  off,  and  make  it  a  Pole  of 
its  own  kind,  while  the  End  which  touches  the 
Stone  has  theVertue  of  the  contrary  Pole;  but  theVer- 
tue  ufually  is  not  fo  drong  in  rhe  End  which  is  un¬ 
touch’d,  as  in  that  which  is ;  though  I  do  not 
know'  but  in  fome  Time  it  may  gain  more,  and  the 
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other  lole  fome,  until  the  Vertue  in  each  End  is 
nearly  equal. 

That  any  Loadftone  put  in  a  Diffi  with  its  Pola¬ 
rity  in  an  horizontal  Situation,  and  the  faid  Diftl, 
with  the  Stone  in  it,  put  to  fvvim  in  the  Middle'  of 
a  large  Vefl'el  of  Water,  will  turn  itfelf  with  the 
Difh  wherein  it  is,  until  its  South  Pole  is  directed  in 
the  Horizon  towards  the  magnetical  North  Pole  of 
the  central  Magnet  (by  the  Force  of  its  Attraction 
therefore,  and  Repul  fipn  of  the  oppofite  Pole)  and 
there  reft  after  a  fmall  Vibration  or  two. 

27.  That  the  Fly  of  a  Compafs  (becaufe  it  is  a 
perfect  Magnet,  Prop.  12.)  if  it  turns  eafy  on  its 
Pin,  muft  neceflarily  conform  its  Poles  to  the  mag¬ 
netical  Meridian,  as  the  Loadftone  does,  and  for 
the  fame  Reafon. 

28.  Alfo  becaufe  Steel  regularly  touched  is  a  per¬ 
fect  Magnet,  the  North  Ends  of  the  Flies  of  feveral 
Compafies  muft  all  of  them  repel  one  another,  and 
fo  muft  their  South  Ends  ;  but  the  North  End  of 
one,  and  the  South  End  of  any  other,  do  mutual¬ 
ly  attraCt  each  other,  as  is  faid  of  Loadftones, 
Pro.  4.  and  in  North  Latitude  the  North  End  of  a 
Needle  will  conlequently  vibrate  towards  the  Top 
of  a  tranfient  Bar  ereCted,  and  the  South  End  to¬ 
wards  the  Bottom. 

29.  That  a  Needle,  firft  equally  poifed,  then 
touched  and  put  to  ofcillate  on  its  Pivots  in  the  mag¬ 
netical  Meridian,  will  in  North  Latitude  have  its 
North  End  (7.  e.  its  South  Pole)  deprefs’d  until  it 
direCls  to  the  North  attracting  Point  of  the  central 
Magnet  ;  where,  after  feveral  Ofcillations,  it  will 
at  laft  reft  ;  and  in  South  Latitude  the  South  End 
will  be  deprefs’d  after  the  fame  Manner. 

30.  That  not  only  a  touched  horizontal  Needle, 
which  has  permanent  Polarity,  will  endeavour  to 
conform  itfelf  to  the  magnetical  Meridian,  but  alfo 
one  that  has  no  other  than  tranfient  Vertue,  and  is 
with  the  greateft  Care  freed  from  fixed  Magnetifm 
(if  made  andufed  as  in  the  prcecogn. )  will  dofo  too, 
though  with  this  Difference,  that  which  End  foe- 
ver  happens  to  be  placed  neareft  the  magnetical 
North  will  faintly  turn  thither,  and  if  that  End  is 
rot  fuffered  to  remain  fo  too  long,  then  the  other 
End,  placed  neareft  to  the  North,  will  turn  thither 
as  the  firft  did.  In  trying  this  Experiment,  I  lome- 
times  found,  that  when  the  Needle  had  rerted  in 
the  Meridian  only  a  few  Minutes,  it  gained  a  per¬ 
ceptible  permanent  Vertue,  fo  that  its  other  End 
would  not  be  attracted  to  the  magnetical  North, 
unlefs  it  was  placed  confiderably  nearer  thereto  than 
I  had  placed  the  firft  End  ;  and  having  fo  flood 

’  fome  time,  loft  again  the  faid  inchoate  Permanen¬ 
cy,  and  received  Polarity,  the  contrary  Way,  once, 
while  I  dined,  and  fat  but  a  little  Time  after,  I  could 
not  make  the  End  towards  the  South  to  ftand  to¬ 
wards  the  North,  unlefs  I  placed  it  very  true  in  the 
Meridian,  fo  that  I  was  forced  to  free  it  again  from 
Magnetifm  before  I  could  make  it  repeat  the  fame, 
or  try  the  following  Experiment;  for  the  leaft  Fix- 
ednefs  of  Polarity  in  the  Needle  would  more  or  lefs 
obftruCt  both. 

At  the  magnetical  Eaft  or  Weft  of  the  Needle’s 
Pin,  fo  nice  as  I  could  guefs  it,  I  held  at  a  great 
Diftance,  either  the  South  Pole  of  a  Loadftone,  or 
lower  End  (which  is  the  South  Pole)  of  an  ereCted 
Bar  (both  of  them  anlwered  alike)  and  gradually 
approached  it  nearer,  in  a  direCt  Line,  towards  the 
Pin,  until  it  began  to  attraCl  the  Needle,  which  I 
obferved  was  as  I  expeCted  at  the  South  End  :  I  then 
chang’d  the  Ends  of  the  Needle,  and  gradually  ap¬ 
proached  the  South  Pole  of  a  Magnet,  as  before. 


and  conftantly  found  it  to  attraCl  that  End  which 
was  towards  the  South  ;  and  the  North  Pole  of  the 
Magnet,  after  the  fame  Manner,  would  attraCl  the 
North  End  of  the  Needle,  when  it  had  only  tran¬ 
fient  Vertue. 

ATTRACTIVE,  the  fame  with  Attracting. 

ATTRAHENTS,  [in  Phyfick ,]  attracting  of 
drawing  Medicines,  fuch  as  by  their  minute  Parti¬ 
cles  open  the  Pores  of  the  Body  fo  as  to  difperfe  the 
Humours,  caufe  the  Parts  to  fwell,  and  draw  Bli- 
fters  in  the  Skin. 

ATTRIBUTES,  [in  Painting  and  Sculpture,^ 
are  Symbols  added  to  leveral  Figures  to  intima’e 
their  particular  Office  and  Character,  as  an  Eagle 
to  'Jupiter ,  a  Peacock  to  Juno,  a  Caduce  to  Mer* 
cury ,  a  Club  to  Hercules ,  and  a  Palm  to  Victory. 

ATTRIBUTIVE  Juflice  :  See  Ju/lice. 

ATTRITION,  [in  Theology,]  is  a  Sorrow  for 
offending  God,  arifing  from  the  Apprehenfion  of 
being  obnoxious  to  Punifhment  and  Mifery  on  the 
Account  of  fuch  Offence. 

ATTRITION.  Concerning  the  Attrition  of 
Amber  on  Woollen  in  Vacuo. 

Experiment  I. 

I  took  fome  Amber  Beads,  of  the  Bignefs  of 
fmall  Nutmegs,  and  having  pafs’d  through  them, 
apply’d  them  by  that  Means  to  a  circular  Piece  of 
Wood,  which  was  turn’d  with  a  Groove  on  the 
Edge  of  it,  on  Purpofe  to  keep  the  Beads  from  be¬ 
ing  difplaced  by  the  fmart  FriCtion  they  were  to  en¬ 
dure.  Likewife,  for  their  better  Security  and  Faft- 
nefs,  there  were  fo  many  Pins  or  Pieces  of  fmall 
Wire  driven  through  the  Wood  ;  and  between 
every  Bead  there  was  a  String  tied  over  from  Pin  to 
Pin  ;  the  Beads  at  the  fame  time  Handing  out  by  the 
Space  of  their  Semi-diameters  beyond  the  Body  of 
the  Wood  into  which  they  were  fixed. 

In  this  Manner  was  the  whole  put  upon  the  Spin¬ 
dle,  and  made  fall  thereby  the  Nuts,  (as  was  ex- 
prefled  before  in  the  Delcription  of  the  Machine  :  ) 
Then  the  brafs  Plate  on  which  the  Woollen  was 
wrapt,  being  fcrew’d  to  its  Place,  (by  Means  of 
the  Socket,  which  receives  the  lower  Point  of  the 
Spindle,)  would  fpring  back,  and  grafp  the  Amber 
with  a  moderate  Force.  Thefe  things  thus  prepa¬ 
red,  the  Receiver  was  thus  placed  over  them  altoge¬ 
ther,  with  its  upper  Plate  and  Box  for  the  Spindle°o 
pafs  through-:  The  Pump  being  fet  to  Work,  the 
Mercury  in  the  Gage  was  in  a  very  little  Time  ele¬ 
vated  to  about  29  \  Inches,  which  fhew’d  the  Re¬ 
ceiver  to  be  well  exhaufted.  And  now  the  great 
Wheel  of  the  Machine  being  turn’d,  the  Amber 
had  a  very  fmart  Attrition  on  the  Woollen.  At 
firft,  nothing  remarkable  appear’d  ;  but  in  the  Space 
of  a  Second  or  two  of  Time,  there  was  a  Light 
which  became  fenfible  enough :  For  where-ever  the 
Attrition  of  the  Amber  was  made,  while  the  Motion 
went  on,  there  and  at  all  Times  did  the  Light 
continue  without  Intermiffion,  and  might  be  dis¬ 
cern’d  at  three  or  four  Foot  Diftance.  Indeed  it 
wou’d  not  continue  if  the  Amber  did  any  Way  de- 
fert  the  Woollen,  notwithftanding  the  exceeding 
Velocity  of  the  Motion.  But  where  the  Attrition 
was  uninterrupted,  the  Appearance  of  the  Light 
was  fo  too,  and  propagated  itfelf  to  that  Diftance  I 
have  mentioned  :  And  how  fwift  the  Motion  was 
which  was  given  in  order  to  the  Production  of  this 
Phsenomenon,  may  be  eftimated  from  the  Diame¬ 
ters  of  the  feveral  revolving  Parts ;  for  the  Diame¬ 
ter  of  the  great  Wheel  was  23  Inches;  that  of  the 
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fmall  one  mov’d  by  it,  was  G  ;  that  of  the  Wood 
and  Amber  on  the  fame  Spindle  with  the  fmall 
Wheel,  was  4?.  Now,  fuppoling  the  great  Wheel 
to  make  two  Revolutions  in  a  Second,  I  think  it 
follows,  that  the  Velocity  of  the  extreme  Parts  of 
the  Amber  mult  be  at  the  Rate  of  a  Mile  in  three 
Minutes.  As  this  violent  Motion  (as  it  may  well 
be  expe&ed)  was  attended  with  Heat  alfo,  and 
fuch  as  difeover’d  itfelf  by  plain  and  fenfible  Marks  ; 
for  the  Amber  (befides  What  the  Touch  difeover’d) 
appear’d  manifeftly  to  be  burnt  and  crack’d  ;  and 
the  Woollen  was  not  only  difcoloured,  but  perfect¬ 
ly  fcorch’d  by  the  intenfe  Heat. 

I  will  conclude  the  Account  of  this  Experiment 
with  this  one  Remark,  relating  to  the  Light  produ¬ 
ced  by  this  Attrition,  viz.  That  though  the  fame 
Motion  and  FriCtion  was  given  the  Amber  in  the 
open  Air  as  in  the  Vacuo ,  yet  in  the  former  Cafe  the 
Light  was  very  jmall  and  faint ,  in  Comparifon  of 
what  it  was  in  the  latter. 

By  this  Experiment  therefore  we  learn, 

1.  That  Light  is  produceable  in  Vacuo  ,  by  the 
FriCtion  of  a  folid  Body  (as  Amber)  againji  a  Body 
of  a  foft  and  yielding  Nature ,  (fuch  us  Woollen.) 

2.  That  this  is  not  a  meer  lambent  Fire,  but  juch 
os  is  accompanied  with  a  great  Heat. 

3.  That  this  Light  depends  fo  immediately  on 
the  Attrition,  as  to  difappear  when  that  ceafes. 

4.  That  it  requires  a  very  thin  and  rare  Medium , 
in  order  to  its  Appearance ;  and  the  thinner  the  Me¬ 
dium ,  the  greater  the  Appearance. 

Experiment  II. 

Concerning  the  Attrition  of  Flint  and  Steel  in 

Vacuo. 

Having  provided  a  Steel  Ring  about  4  Inches 
Diameter,  and  1  8th  of  an  Inch  thick,  I  fixed  it 
between  Pieces  of  Wood  (of  a  leis  Diameter)  on 
the  Spindle  with  the  Nuts,  as  in  the  foregoing  Ex¬ 
periment  ;  the  Edge  of  the  Ring  Handing  out  be¬ 
yond  the  Extremity  of  the  Wood  which ’held  it, 
about  half  an  Inch.  The  brafs  Plate  (which  I 
made  ufe  of  for  faftening  the  Woollen  for  the  Attri¬ 
tion  of  the  Amber)  ferv’d  here  alfo  to  fix  a  Piece  of 
Flint,  an  Edge  or  Corner  of  which  was  placed  to¬ 
wards  the  Steel  :  And  this  brafs  Plate,  by  Virtue  of 
its  Spring,  would  hold  the  Flint  pretty  ftrongly  to 
the  Steel,  notwitbftanding  fome  Parts  of  it  might  be 
worn  or  chipp’d  off'  by  the  Rapidity  of  the  Motion. 
And  in  this  Manner  ’twas  covered  with  a  Receiver, 
a  brafs  Plate,  and  Box  (as  the  former  was.) 

Before  any  Air  at  all  was  exhuafted,  the  great 
Wheel  was  turned,  which  gave  a  Motion  to  the 
fmall  one,  and  coniequently  to  the  Steel  ;  and  by 
its  Collifion  with  the  Flint,  there  were  Sparks  of 
Fire  produced  in  great  Plenty  :  But  after  lome  Air 
had  been  withdrawn,  and  the  Motion  given,  as  be¬ 
fore,  the  Sparks  which  then  appeared  were  neither 
fo  numerous  as  before,  nor  fo  bright  and  lively* 
And  as  more  and  more  Air  was  Hill  drawn  out  of 
She  Receiver,  fo  this  Change  in  the  Sparks  produc’d 
became  more  and  more  manifefl.  At  every  Stop 
made,  to  repeat  the  Experiment  in  an  higher  De¬ 
gree  of  RarefaClion,  I  found  the  Sparks  Hill  to  di- 
minifh,  both  in  their  Lufre  and  their  Quantity,  till 
at  laft,  when  the  Receiver  Came  to  be  well  exhaus¬ 
ted  of  Air,  there  was  not  one  Spark  to  be  feen, 
though  a  much  greater  Motion  was  given  than  be¬ 
fore,  and  confequently.  a  more  Itrong  and  valid 
Collifion  of  the  Flint  and  Steel,  All  the  Appear¬ 


ance  in  this  Cafe  was,  only  a  faint,  continued,  lit¬ 
tle  Streak  of  Light,  vifible  on  the  Edge  of  the  Flint 
that  was  rubb’d  by  the  Steel. 

This  being  try’d,  there  was  then  fome  Air  let  in¬ 
to  the  Receiver,  upon  which  (the  Motion  being 
given  as  before)  fome  Sparks  were  difeovered,  but 
of  a  dull  gloomy  Hue :  Upon  the  letting  in  a  little 
more  Air,  by  I  know  not  what  Accident,  the 
whole  Quantity  of  Air  forc’d  itfelf  in,  and  then 
the  Wheel  being  fet  to  work  again,  the  Sparks 
appeared  as  numerous  and  vivid  as  at  fir  ft. 

The  Conclufion  therefore  from  this  Experiment 
is.  That  the  Air's  Prefence  is  abfolutely  necejjary  to 
that  vigorous  expanjive  Motion  of  the  Parts  of  Bo¬ 
dies-,  wherein  the  Nature  of  Culinary  Fire  con- 

Afu.  Whether  the  Light  vifible  on  the  Edge  of 
the  Flint,  when  the  Receiver  was  well  exhausted, 
was  not  of  the  fame  ( lambent )  kind  with  other  Lights 
produc’d  by  the  Fri&ion  of  cettain  Bodies,  of  which 
Mention  is  made  in  fome  of  our  Experiments? 

Experiment  III. 

Concerning  the  Attrition  of  Glafs  and  various  other 
Bodies  in  Vacuo. 

1 .  Concerning  the  Attrition  of  Glafs  and  Woollen , 

I  took  a  glafs  Globe  of  about  four  Inches  Dia-^ 
meter,  having  a  Paflage  through  the  Middle  of  it 
to  receive  the  Spindle ,  which  was  fattened  to  it 
with  Corks  and  Screws.  The  Woollen,  againft 
which  the  Fri&ion  was  to  be  made,  was  the  coar- 
ielt  Sort  of  that  which  is  commonly  ufed  for  Gar¬ 
tering ,  which  I  chofe  purpofely  on  the  Account 
of  its  Harfhnefs,  as  being  likely  to  improve  the 
Phaenomenon  to  a  higher  Degree  than  the  Cloth 
Lift  I  had  ufed  before.  This  was  wrapped  about 
the  Arms  of  the  brafs  Springs  and  being  ferevved 
down  to  its  Place,  gently  embraced  the  Globe. 
Then  a  larger  Receiver  was  put  over  all,  and  the 
Pump  being  fet  to  Work,  in  a  little  Time  the  Air 
was  exhauited  out  of  the  Receiver.  The  great 
Wheel  being  then  turn’d,  gave  fifteen  Revolutions 
to  the  included  Globe,  at  each  of  its  own  ;  which 
fwift  Motion  giving  a  fmart  Attrition  on  the  Wool¬ 
len,  quickly  produced  a  beautiful  Phaenomenon, 
viz.  a  a  fine  purple  Light,  and  vivid  to  that  De¬ 
gree,  that  all  the  included  Apparatus  was  eafily  and 
diftindtly  difcernable  by  the  Help  of  it.  And  thus  it 
continued  while  the  Friftion  lafted. 

Upon  the  letting  in  a  little  Air,  the  Light  and  the 
Colour  were  both  chang’d  ;  the  Light  impair’d  in 
its  Brighnefs,  and  the  Colour  in  its  Tin&ure.  And 
as  the  Air  at  feveral  Times  was  fuffered  to  return 
into  the  Receiver  again,  fo  did  the  Light  ftill  be¬ 
come  more  pale  and  faint ;  though  even  when  the 
Receiver  was  quite  filled  with  Air,  fome  feeble 
Light  would fill  difeover  itfelf  upon  the  lame  At¬ 
trition  given  as  at  firft. 

I  find  that  this  purple  Light  was  vifible  no  where , 
but  only  on  the  Arms  of  the  braj's  Spring ,  where  the 
Glafs  in  its  Motion  rubb’d  upon  the  Woollen  ; 
and  that  the  Dimenfions  of  it  were  about  half  art 
Inch  in  Breadth,  and  one  Inch  in  Height :  And 
farther,  that  it  did  all  the  while  remain  fteady  in 
its  Polition,  without  any  the  leaft  Undulation',’ 
though  the  Motion  of  the  Glafs  was  fo  confidera- 
bly  fwiftv 
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Some  Varieties  occurring  in  the  Experiment  lajl 
mentioned ,  at  various  Trials. 

When  this  Experiment  came  to  be  repeated  two 
or  three  Times  with  the  fame  Glafs,  no  purple 
Light  would  appear,  but  a  pale  one  only  fucceeded 
in  its  Room  ;  neither  could  I  recover  the  Purple 
with  that  fame  Glafs ,  by  any  Methods  whatfoever 
that  I  could  ufe. 

When  I  took  a  frefh  Glafs ,  after  I  had  made  ufe 
of  it  (this  Way)  two  or  three  Times,  the  Purple 
was  loft  again^  and  could  not  be  retrieved.  And 
if  a  new  one  were  us’d,  the  Effect  would  ftill  be 
the  fame. 

Sometimes,  it  the  Glafs  were  taken  out  after  a 
violent  Attrition,  it  would  be  Jo  hot  as  Jenftbly  to  of¬ 
fend  the  Hand  that  held  it ;  and  the  Woollen  would 
appear  not  only  dijcolour'd,  but  perfectly  burnt 
through. 

Sometimes  the  Light  would  not  bd  confined  to 
thofe  ftridt  Bounds  already  mentioned,  but  would 
be  fpread  quite  round  the  Globe,  and  male  an  entire 
continued  Circle  all  the  Time  of  the  Motion,  not- 
withftanding  that  it  touched  the  Woollen  in  no 
more  Parts  than  it  did  in  the  former  Experiment. 

Sometimes  a  perfect  diftindt  Halo  wou’d  appear, 
fpreading  itfelf  quite  round  the  fixed  Light.  This 
I  attribute  to  fome  Particles  of  Water  infinuating 
ihemfelves  by  the  Spindle  through  the  Box  on  the 
tipper  brafs  Plate,  (where  Water  is  always  kept,  to 
prevent  the  Entrance  of  Air  in  that  Place  :)  For  this 
Water  defending  along  the  Spindle ,  till  it  reach’d 
fome  Part  which  was  of  a  greater  Extent,  would 
there  (as  I  conceive)  by  the  Violence  of  the  Mo¬ 
tion  given,  be  thrown  all  about  the  Receiver  in 
(mall  Drops ;  fome  of  which  being  very  likely  to 
fall  on  the  Woollen,  would  there  be  heated  to  a 
confiderable  Degree  by  the  Attrition  of  the  Glafs ; 
and  being  confequently  evaporated ,  would  appear 
there  in  the  Form  of  a  Halo ,  furrounding  the 
Light.  And  what  confirms  this  Solution  is,  that 
having  fince  formed  a  Contrivance  to  prevent  the 
lcattering  of  the  Water,  no  fuch  Appearance  of 
any  ■'Halo  had  been  obferved,  But  to  proceed. 

In  this  Experiment  I  have  fhewn  the  Effedls  of 
the  Attrition  of  Glafs  on  ordinary  Woollen  ;  I  would 
now  add  an  Experiment  concerning  the  Attrition 
of  Glajs  on  Woollen  fome  Way  prepared  or  qualified 
before-hand. 

I  took  fome  of  the  fore-mentioned  Lijl  of  Cloth , 
which  had  been  drench’d  in  Spirit  of  Wine,  and 
faftened  it  to  one  Arm  of  the  brafs  Spring ;  and 
fome  of  the  Lift,  which  had  been  fteeped  in  Water 
impregnated  with  Saltpetre ,  I  tied  to  the  other  Arm 
of  the  faid  Spring  ;  but  both  Pieces  were  well  dried 
before  I  made  ufe  of  them. 

Then  upon  the  Attrition,  I  obferved  the  Light 
to  break  upon  the  agitated  Glafs  in  a  very  odd 
Form,  relembling  that  of  Lightning  :  This  is  ma- 
nifeftly  different  from  the  laft  Phenomenon  ;  for 
there  indeed  we  had  delicate  purple- colour' d  Light , 
but  here  a  brisk  fulgurating  Light ,  fcattering  itfelf 
about  in  Flafhcs,  and  darting  with  a  Force  from 
the  Surface  of  the  revolving  Glafs. 


2.  Concerning  the  Attrition  of  Glafs  on  Oyjler- 

i Shells. 

Inftead  of  the  fore-mention’d  Woollen ,  I  have 
made  ufe  of  two  flat  Oyjler-Jhells  well  dried  ;  each 
fam  of  the  Brafs  had  one  fixed  to  it.  Upon  the 
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ufual  Motion  given,  a  Light  appeared,  refembling 
a  fierce  flaming  Spark ,  juft  upon  that  very  Spot 
where  the  Glafs  and  the  Shells  touch’d  one  another. 
This  Light  did  not  dilate  or  extend  itfelf,  but  kept 
within  the  Bounds  where  it  firlt  appeared  ;  and  if 
was  but  a  iinall  Compals  that  it  appeared  in. 

3.  Concerning  the  Attrition  of  Oyjler- Shells  on 

Woollen. 

The  Succefs  of  this  Trial  wras,  that  it  produced 
a  Light,  but  an  obfcure  and  dim  one,  and,  at  beft, 
like  a  faint  Halo. 

4.  Concerning  the  Attrition  of  Woollen  on  Woollen . 

I  took  fome  of  the  Lift  formerly  mentions  J,  and 

bound  it  about  the  Edge  of  a  woollen  Wheel ,  which 
I  had  caufed  to  be  turn’d  for  that  Purpofe.  This 
Wheel  (with  its  Round  of  Woollen )  I  faftened  on 
the  Spindle  ;  and  fome  of  the  coarfe  Gartering 
was  alfo  put  about  the  brafs  Spring.  The  Refult 
was,  that  upon  the  Motion  given  (as  ufual)  i final l 
glimmering  Light  appeared,  but  fuch  as  gave  no 
Proipect  of  being  any  way  improv'd  by  the  Conti¬ 
nuance  of  the  Motion  :  The  Woollens  were  not  in 
the  leaft  di (colour'd ,  though  the  Friction  was  fome- 
times  more  than  moderate ;  neither  was  there  any 
Sign  at  all  of  fuch  an  Effect,  as  has  been  fhewn  to 
be  produc’d  by  the  Attrition  of  Woollen  on  other 
Bodies  :  The  Light  (which  had  been  produc’d)  to¬ 
tally  difappeared  upon  the  Re-admiflion  of  lei's  than 
a  quarter  Part  of  the  Receiver’s  natural  Content  of 
Air,  though  the  Attrition  made  then  was  as  great 
as  it  had  been  at  any  time  before. 

’  I  is  further  to  be  oblerved,  that  I  could  never 
find,  that  the  different  Colours  of  Woollen  con¬ 
tributed  any  thing  to  the  different  Colours  of  Light, 
exhibited  in  any  of  thefe  Experiments. 

The  feverai  Particulars  of  Fadt  which  we  learn 
from  thefe  Experiments,  are  reducible  to  the  fol¬ 
lowing  Heads : 

That  a  purple  Light  zvas  produced  by  the  Attri¬ 
tion  of  Glajs  on  Woollen  (in  vacuo. 

That  the  purple  Light  decay'd ,  both  as  to  its  Tinc¬ 
ture  and  Vigour ,  upon  the  Admiffion  of  the  Air ; 
and  did  more  and  more  do  fo,  as  more  Air  was 
let  in. 

That  this  purple  Light  is  Iff,  after  two  or  three 
fucceffive  Trials  with  the  fame  Gla/s. 

That  the  Bounds  to  which  the  purple  Light  con¬ 
fines  itfelf  are  of  different  and  various  Extents  ; 
reaching  fometimes  all  round  the  Globe ;  and  at 
other  Times  being  only  about  the  Place  of  the  At¬ 
trition  ;  but  ftill  fleady ,  and  without  Undulation. 

That  a  brisk  fulgurating  Light  zvas  produced  by 
the  Attrition  of  Glajs  on  Woollen  impregnated  with 
faline  and fphituous  Parts. 

That  a  red  fiery  Light  was  produced  upon  the  At¬ 
trition  oj  Glajs  on  Offer  falls,  which  Light  zvas 
confined  within  a  narrow  Compafs ,  and  did  not 
Jpread  itfelf  farther  about. 

That  a  faint  dim  Light  zvas  produc'd  upon  the 
Attrition  of  Wollen  on  Oyfter-Jbells. 

That  a  f mall  glimmering  Light  was  produced,  up - 
on  the  Attrition  of  IV 'lollen  on  Woollen  j  which  was 
not  increas'd  by  the  Continuance  of  the  Motion ,  and 
which  dijappear'd  upon  a j mall  Admiffion  of  Air. 

That  in  the  Attrition  of  Glajs  on  Woollen ,  not 
only  a  Light ,  but  alfo  a  great  Heat  was  produced , 
dijcoverable  by  the  Glafs ,  and  its  Lffefts  on  the 
Woollen  too . 
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And  from  thefe  Observations  we  may  make  the 
following  Remarks. 

Firji ,  That  different  Sorts  of  Bodies  afford  us 
remarkably  different  Lights,  different  in  Colour, 
and  different  in  Force  or  Vigour. 

Secondly,  That  the  Effedts  of  an  Attrition  may 
be  various,  according  to  the  different  Preparation 
and  Management  of  the  Bodies  which  are  to  en¬ 
dure  it.  Thus  the  Woollen,  tin&ur’d  with  Salts 
and  Spirits,  gave  fuch  a  Fridtion,  as  produced  quite 
a  new  Sort  of  Light.  . 

Thirdly ,  That  Bodies  which  have  yielded  a  par¬ 
ticular  Light,  may  be  brought  by  Fridtion  to  yield 
no  more  of  that  Light. 

This  is  plain,  from  the  ftrange  and  furprizing 
Lofs  of  the  purple  Colour,  .  after  two  or  three 
Trials  made  wfith  the  fame  Glafs  ;  for  that  Purple 
could  not  be  recover’d  by  any  Art  or  Means  what- 
foever. 

A  pale  Light  indeed  was  produceable  from  the 
fame  Glafs  afterwards,  but  the  Purple  was  irre¬ 
trievably  loft:  Therefore  the  purple  colour’d  lumi¬ 
nous  Matter  muft  either  be  quite  fpent,  (that  is,  eva¬ 
porated  and  carried  off  )  by  the  Attrition,  or  elfe 
the  Configuration  and  Texture  of  the  Glafs  under¬ 
went  luch  a  -Change  by  that  fame  Adtion,  that  it 
was  no  longer  capable  of  admitting  the  purple 
Light. 

If  the  Caufe  were  from  the  Confumption  of  the 
Matter,  then  we  may  reafon  thus  :  That  that  cer¬ 
tain  determinate  Quantity  of  colour’d  luminous 
Matter  which  is  lodged  in  fome  Bodies,  may,  by 
a  Ccurfe  of  repeated  Attritions*  be  quite  exhaufted 
and  carried  away. 

F urther.  Becaule  a  pale  Light  is  produceable  af¬ 
ter  the  other  is  gone,  we  may  likewife  upon  the 
fame  Suppofition  argue  thus :  That  fome  Sorts  of 
colour’d  luminous  Matter  are  more  eafily  feparable 
from  Bodies  than  others  *  or,  that  they  require  dif- . 
ferent  Degrees  of  Force  and  Fridtion,  in  order  to 
their  Evaporation  and  Difcharge. 

And  this  is  highly  reafonable,  fince  the  Parts  of 
different-colour’d  Lights  are  undoubtedly  of  diffe¬ 
rent  Magnitudes  and  Bulks  ;  and  conlequently, 
that  Force  which  may  be  fufficient  to  put  fome  of 
them  into  vibratory  expanlive  Motions,  may  not 
be  fufficient  to  produce  the  like  Effects  upon  others. 

On  the  other  Hand,  if  the  Lofs  of  the  Purple 
was  owing  to  the  alter’d  Tone  or  Texture  of  the 
Glafs,  then  the  Conclufion  will  be,  That  Bodies 
may  be  fo  chang’d  by  proper  Degrees  of  Fridtion, 
as  to  retain  fome  Sort  of  colour’d  luminous  Matter, 
which  they  did  once  emit  (as  here  the  Purple)  and 
to  emit  another  Sort,  which  they  did  at  firlt  retain ; 
(as.in  our  Cafe,  the  pale  Light. 

Now,  in  Favour  of  the  latter  of  thefe  two,  (and 
as  I  take  it,  the  only  two  poffible)  Caufes,  it  may 
be  alleaged,  That  the  next  Experiment  will  prove 
to  us  a  Diminution  of  Light,  or  a  Decay  of  its 
Force  and  Colour,  confequent  upon  an  Attrition  : 
But  then,  as  we  fliall  fee,  thole  Bodies  are.  both 
hard  and  inflexible,  fuch  as  by  rubbing  would  wear 
and  alter  one  another’s  Texture:  And  befides,  the 
Fhaenomenon  there  is  only  a  Diminution  or  Decay 
of  the  Strength  and  Lultre  of  a  Colour,  a  meer 
gradual  Alteration  of  the  fame  Colour,  not  the 
Production  of  a  new  and  different  one.  On  the 
contrary,  in  this  Phenomenon  now  before  us,  one 
Colour  is  loft,  and  a  very  different  one  appears  in 
its  Room.  And  the  Attrition  here  us’d,  was  that 
of  a  foft  and  yielding  Body,  againlt  a  hard  and  in¬ 
flexible  one  ;  fo  that  the  wearing  of  the  Parts*  and 
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the  Deftrudtion  of  their  Spring  or  Tone  confequent- 
thereupon,  is  not  here  fo  eafily  conceivable  :  How¬ 
ever,  upon  the  whole,  I  fliall  leave  it  as  a 

Qu.  Whether  the  Lofs  of  the  purple  Colour  be. 
owing  to  the  Confumption  or  the  Retention  of  the 
Matter  i 

•  Experiment. 

Concerning  the  Attrition  of  Glafs  on  Glafs. 

Firji ,  I?i  Vacuo. 

1  took  a  glafs  Globe  about  three  Inches  in  Dia¬ 
meter,  which  I  fixed  to  the  Spindle ;  and  to  the 
two  Arms  of  the  brafs  Spring  were  tied  two  Slips 
of  thin  Board,  which  had  Pieces  of  a  glafs  Tube 
faftened  to  them,  by  the  Means  of  fome  fmall  neal- 
ed  Wires  which  were  put  through  the  Cavities. 
Thefe  Wires  likewife  palled  through  fome  Holes  in 
the  Board  made  for  that  Purpofe,  and  fo  kept  the 
Pieces  of  Tube  firm  and  tight  in  their  Places.  All 
this  was  cover’d  with  a  large  Receiver  (as  ufu- 
al)  ;  and  the  Pump  being  wrought,  the  Air  was- 
exhaufted. 

The  great  Wheel  being  then  turn’d,  a  fwift  Mo¬ 
tion  was  given  to  the  included  Globe,  and  by  the 
Fridtion  of  this  on  the  foremen tioned  Tubes,  a  con- 
fiderable  Light  was  produc’d.  The  whole  inclu¬ 
ded  Apparatus  was  perfedly  difcernable  by  it  ;  and 
the  Illumination  had  been  much  greater,  had  not 
the  Day-light  prevented;  (for  it  was  then  but  a 
little  pa  ft  Five  P.  M.  in  the  Month  of  February,\ 
the  Horizon  being  clear,  and  the  Room  open 
wherein  the  Experiment  was  made.)  The  Co¬ 
lour  of  the  Light  produc’d  refembled  that  of  melted 
Glafs ;  and,  which  is  very  remarkable,  this  glow¬ 
ing  Colour  did  not  appear  only  juft  upon  the  Parts 
where  the  Fridtion  was  made,  but  alio  at  the  Ex¬ 
tremities  of  the  Tubes,  where  the  Globe  did  not 
touch  ’em. 

Secondly ,  In  lefs  rarified  and  common  Air. 

The  Air  being  fullered  to  enter  the  Receiver  by 
Degrees,  and  at  feveral  Times,  the  Motion  was 
given  at  each  of  thofe  Ingrefles  of  the  Air  ;  and  the 
Phsenomenon  here  obferved  was,  that  no  fenfible 
Decay  of  Light  or  Colour  was  to  be  difcovered  at 
any  of  thofe  Times*  except  only  that  at  laft,  when 
the  Tubes  by  much  rubbing  were  worn,  and  con- 
fequently  their  Spring  lefien’d  and  impair’d,  then 
indeed  the  Light  would  be  diminifhed  in  Proportion 
to  the  Abatement,  of  their  Force  on  the  moving 
Body.  And  this  I  have  often  obferved,  when  the 
Motion  has  been  made  for  fome  time  in  vacuo ,  or 
in  common  Air  :  So  that  I  queftion  not,  but  if  the 
Experiment  had  been  begun  where  it  ended,  (in  this 
Trial,)  the  lefler  Light  would  then  have  been  exhi¬ 
bited  in  vacuo ;  (that  is,  had  the  Experiment  been 
made,  even  in  vacuo ,  with  T ubes  thus  rubb’d  and 
worn,  and  conlequently  their  Spring  weakened,  a 
lefs  Light  would  have  been  produced,  than  if  the 
Experiment  had  been  made  in  pleno ,  with  Tubes 
not  thus  weaken’d  and  impair’d  by  the  Attrition.)  . 

N.  lB.  I  have  fince  tried  the  fame  Experiment 
in  vacuo ,  and  that  about  Noon,  in  a  clear  Day  ; 
and  I  found,  that  the  Light  was  even  then  as 
fenfible  as  that  of  a  Piece  of  red  hot  Glals  of  the 
fame  Bignefs  would  have  been,  in  the.  open  Air  : 
Yet  this  Appearance,  as  difcernable  as  it  is,  conti¬ 
nues  not  any  longer  than  the  Motion  is  continued. 
By  this  Experiment  ive  learn , 

Firji,  That  a  confiderable  Light  is  produceable 
by  the  Attrition  of  Glafs  on  Glafs,  ( that  is,  of 
fome  Sorts  of  hard  Bodies,  on  Others  of  the  fame 
Kind)  in  vacuo  % 
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Secondly.  That  the  Light  continues  unalter’d  up¬ 
on  the  Ad  million  of  Air. 

Corol.  We  may  fee  the  Difference  therefore  be¬ 
tween  this  Light  here  produc’d,  and  thofe  mention¬ 
ed  in  other  Experiments :  For  this  endur’d  without 
Change  the  Shock  of  the  returning  Air ;  whereas 
molt  or  all  of  thofe  formerly  recited,  underwent 
feveral  gradual  Alterations,  according  to  the  De¬ 
gree  of  the  Air’s  AdmiiTion. 

Thirdly ,  That  when  the  T ubes  were  worn  by 
the  Fridtion,  there  was  an  Abatement  of  the  Light, 
and  the  more  wearing  the  more  Abatement. 

Corol.  We  may  fee  from  hence,  how  much  the 
dhe  Spring  and  T one  of  the  Parts  contributes  to 
tne  Emilfion  of  Light  in  thofe  Bodies  which  will 
emit  it  :  So  that  we  may  reafonably  believe  in  ge¬ 
neral,  that  very  great  Alterations  may  be  wrought 
in  Bodies  as  to  their  luminous  Qualities  and  Proper¬ 
ties,  either  lefiening  and  deftroying  them  on  one 
Hand,  or  perhaps  increafing  and  improving  them 
on  the  other,  by  the  Adtions  of  other  contiguous 
Bodies  upon  them,  according  as  thofe  Adtions  tend 
either  to  the  weakening  or  confirming  the  Spring 
and  Tone  of  their  Parts. 

I  have  only  two  Obfervations  to  make  farther 
with  Regard  to  this  Experiment. 

Firfl ,  That  the  Glaze  or  Polilh  on  the  Surface 
of  a  Glafs  adds  nothing  to  the  Light,  as  lar  as  I 
can  find  by  any  Obfervation. 

Secondly ,  That  though  this  Colour  be  like  that  of 
red-hot  or  melted  Glafs,  yet  the  Glafs  is  not  really 
in  fuch  a  State  as  to  be  red  hot,  becaule  this  Colour 
never  out-lives  the  Motion,  but  is  gone  prefently 
upon  the  ceafing  of  it,  (as  has  always  been  obferved 
in  the  darkeft  Night  ;)  whereas  if  it  were  really  red- 
hot  with  the  Motion,  the  Appearance  mult  necef- 
iarily  be  prefer  ved  for  fome  fmall  time,  at  leaft. 

Experiment. 

Concerning  the  Attrition  of  Glafs  on  Glafs,  tin¬ 
der  Water. 

This  is  no  more  than  a  Repetition  of  the  lafl  Ex¬ 
periment  in  another  Medium  \  for  the  whole  Appa¬ 
ratus  (there  mentioned)  was  now  intirely  immerfed 
in  Water.  Upon  the  firft  Fridtion  of  the  Globe  on  the 
Tubes,  a  pretty  brisk  Light  was  produced  which  en¬ 
lighten’d  the  whole  Body  of  the  Water.  The  Parts 
of  the  Tubes  where  the  Fridtion  was  made,  were 
diftinguifhably  red ;  but  the  Appearance  foon  began  to 
Ieflen,  and  in  no  long  Time  quite  died  away;  for 
the  Water  grew  thick  and  turbid,  by  the  Grit  or 
Powder  of  the  Glafles  which  was  worn  off  by  the 
Attrition.  It  approach’d  continually  nearer  and 
nearer  to  the  Colour  of  Whey,  fo  that  the  Light 
could  be  but  juft  difcover’d  as  glimmering  through 
the  Body  of  it  ;  and  that  not  continually  nei¬ 
ther,  but  with  Interruption,  and  like  faint  Flafhes 
lent  out  at  a  Diltance.  Tho’  at  fome  other  T rials, 
J  have  obferved  the  Light  to  be  more  confiderable 
thfm  it  was  at  this  Time. 

The  Dull  rubb’d  offby  the  Attrition  of  the  Glaf- 
fes,  I  view’d  through  a  good  Microfcope  ;  the  Par¬ 
ticles  of  it  appear’d  to  be  of  a  long  and  {lender  Fi¬ 
gure,  but  I  could  not  difcover  the  leaft  Sign  of  their 
having  been  any  Way  in  Fufton  or  melted . 

We  fee  therefore,  that  Light  is  produceable  by 
the  Attrition  of  Glafs  on  Glafs  ;  not  only  in  va¬ 
cuo,  and  common  Air,  but  alfo  in  Water  too. 
And  hence  it  is  evident  further,  that  the  Glafles 
are  not  heated  red-hot  by  the  Attrition,  whatever 
fuch  Relemblance  the  Colour  carries  along  with  it. 


An  Experiment  concerning  the  Production  cf  a  con¬ 
fiderable  Light,  upon  a  fight  Attrition  of  a  Glafs 

Globe  exhaujled  of  its  Air. 

I  took  a  glafs  Globe  of  about  nine  Inches  Dia¬ 
meter,  and  exhaufted  the  Air  out  of  it ;  then  (ha¬ 
ving  turn’d  a  Cock,  which  prevented  the  Return  of 
the  Air,)  I  took  it  from  the  Pump.  The  Globe 
being  thus  fecured,  I  fixed  it  to  a  Machine,  which 
gave  it  a  fwift  Motion  with  its  Axis  perpendicular 
to  the  Horizon;  and  then  applying  my  naked  Hand 
(expanded)  to  the  Surface  of  it,  the  Refult  was, 
that  in  a  very  little  Time  a  confiderable  Light  was 
produc’d.  And  as  I  mov’d  my  Hand  from  one 
Place  to  another,  (that  the  moift  Effluvia,  which 
very  readily  condenfe  on  the  Glafs,  might,  as  near 
as  I  could,  be  thrown  off  from  every  Part  of  it.) 
By  this  Means  the  Light  improv’d,  and  fo  conti¬ 
nued  to  increafe,  till  Words  in  Capital  Letters  be¬ 
came  legible  by  it  ;  (as  has  been  obferved  by  Spec¬ 
tators).  Nay,  I  have  found  the  Light  produc’d  to 
be  fo  great,  that  a  large  Print  without  much  Diffi¬ 
culty  might  be  read  by  it ;  and  at  the  fame  time, 
the  Room,  which  was  very  large  and  wide,  became 
fenfibly  enlighten’d,  and  the  Wall  was  vifible  at 
the  remoteft  Diltance,  which  was  at  ltaft  ten 
Feet.  The  Light  was  of  a  curious  purple  Colour, 
and  was  produc’d  by  a  very  {lender  T ouch  of  the 
Hand ;  the  Globe  at  the  fame  time  being  fcarce 
fenfibly  warm  ;  neither  could  I  ever  find,  that  a 
more  violent  Attrition  did  contribute  any  thing  to 
the  Increafe  of  the  Light. 

Now  after  this  Attrition  of  the  exhaufted  Globe 
had  been  continued  for  fome  time,  the  Cock  was 
turn’d,  which  gave  Liberty  to  the  Air  to  enter  into 
the  Globe  through  the  Joints  of  the  Screws  ;  the 
Motion  of  the  great  Wheel,  and  the  Application 
of  the  Hand,  continuing  all  the  while  as  before. 
Then  I  obferv’d,  that  as  the  Cavity  of  the  Globe 
became  more  and  more  replenifh’d  with  Air,  fo 
the  Mode  of  the  Light  continued  to  alter,  till  the 
fame  Quantity  of  Air  was  re-admitted  as  had  been 
exhaufted.  And  when  fuch  a  Quantity  was  once  en¬ 
ter  d,  there  was  then  as  great  a  Difference  between 
that  Light  and  the  Light  produc’d  when  the  Globe 
was  empty  of  Air,  as  between  the  Lights  produc’d 
from  Mercury,  when  the  Experiment  was  made 
in  vacuo ,  and  the  open  Air  :  For  if  a  Man  touch¬ 
ed  the  Globe  with  his  Fingers,  there  were  Specks  of 
Light  (though  without  any  great  Luftre)  feen  to 
adhere  to  them.  Nay,  while  my  Hand  continued 
upon  the  Glafs,  (the  Glafs  being  in  Motion,)  if 
any  Perfon  approach’d  his  Fingers  towards  any  Part 
of  it  in  the  fame  horizontal  Plane  with  my  Hand*, 
a  Light  would  be  feen  to  flick  to  them  at  the  Di- 
ftance  of  an  Inch  or  thereabouts,  without  their 
touching  the  Glafs  at  all,  as  was  confirmed  by  fe¬ 
veral  then  prefent.  Atjd  it  was  obferved  alfo,  that 
my  Neckcloth,  at  the  fame  time  at  an  Inch  or 
two  diftant  from  the  Globe,  appeared  of  a  fiery 
Colour,  without  any  Communication  of  Light 
from  the  Globe. 

This  was  the  Event  of  this  Experiment  at  the 
firft  Time  of  making  it  ;  in  which  Ca£  the  Air 
was  let  into  the  exhaufted  Globe  all  at  once. 

But  at  the  fecond  Time  of  making  this  Experi¬ 
ment,  the  Air  was  not  let  in  all  at  once,  (as  be¬ 
fore,)  but  gradually  and  at  feveral  Times  ;  by 
which  Means  the  Modes  of  Light  produced  in  the 
feveral  different  Mediums  were  the  better  obfervable ; 
though  it  muft  be  own’d,  that  here  was  no  great 
Alteration  of  the  Light  either  as  to  its  Vigour  or 
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Colour,  till  fo  confiderable  a  Quantity  of  Air  was 
let  in  as  amounted  to  more  than  one  quarter  Part  of 
the  Globe’s  natural  Content.  But  many  times  be¬ 
fore  half  its  Content  (as  near  as  I  could  guefs)  was 
let  in,  the  Light  began  to  branch  itfelf  into  pleafynt 
Figures,  from  that  Side  of  the  Globe  touch'd  by 
the  Hand  ;  fo  that  the  whole  Body  of  the  Globa 
was  filled  with  theie  fine  Appearances  :  And  as 
much  Air  was  admitted,  fo  the  Stems  of  thofe 
Branches  of  Light  became  more  and  more  flender 
and  minute,  ftriking  then  alfo  againft  the  oppofite 
Side  of  the  Glafs,  and  rebounding  from  thence  in  a 
Manner  very  furpriiing  and  delightful  to  behold ; 
till  at  length  more  Air  ftill  being  let  in,  the  Light 
and  the  Figures  both  diminiflied,  and  continued  fo 
to  do,  till  the  Appearance  became  the  fame  as  was 
related  at  the  Concl-ufion  of  the  firft  T rial. 

I  would  only  note  here,  that  what  Difference 
foever  there  was,  as  to  the  latter  Parts  of  thefe  two 
T rials,  the  former  Parts  of  both  were  alike  ;  except 
only,  that  in  the  fecond  Trial,  upon  the  Applica¬ 
tion  of  a  Piece  of  white  Sheep’s  Leather,  a  good 
Light  was  produced  while  it  was  held  to  the  Globe 
with  the  Wooll  Side  next  it ;  but  when  it  was  tur¬ 
ned  with  the  other  Side  to  the  Globe,  though  it 
was  continued  thus  expos'd  for  fome  time,  yet  no 
Light  appeared :  But  then  turn  it  again,  and  the 
fame  Light  would  appear  as  at  firft.  And  thus  it 
happened  upon  feveral  Times  repeating  the  fame. 

Having  taken  Notice  (in  the  Experiment  now 
recited)  that  the  higheft  Degree  of  Rarefadion  of 
the  Air  in  the  Globe,  is  by  no  Means  nccelfary  to 
the  Produdtion  of  this  Light,  fince  it  would  be  very 
little  leflened,  either  as  to  Vigour  or  Colour,  till 
(perhaps)  more  than  one  fourth  Part  of  the  Air  was 
let  in  :  I  would  add  further,  That  I  have  often  ob- 
ferved  the  fame  Thing,  as  to  the  Light  produced  in 
the  mercurial  Experiments ;  though  the  Colour  in¬ 
deed  was  not  the  fame  j  for  in  thofe  Experiments  it 
was  always  pale.  And  fince  in  thofe  Experiments 
with  Mercury,  there  is  fuch  a  feeming  Congruity  of 
Appearances,  in  all  Circumftances,  with  thofe  made 
on  the  Attrition  of  Glafs  without  it,  one  might 
conjecture  with  fome  Probability,  that  the  Light 
produc’d  proceeds  from  fome  Quality  in  the  Glafs, 
fupon  fuch  a  Fridion  or  Motion  given  it)  and  not 
from  the  Mercury  upon  any  other  Account,  than 
only  as  it  is  a  proper  Body,  which,  by  beating  or 
rubbing  on  the  Glafs,  produces  the  Light.  And 
that  which  feems  to  back  fuch  a  Conjecture,  is, 
that  having  rubbed  the  upper  or  empty  Part  of  a 
mercurial  Barometer  between  my  Fingers,  a  Light 
followed  upon  it  without  any  Motion  of  the  Quick- 
filver.  But  notwithftanding  all  this,  the  Matter  is 
doubtful ;  and  there  may  (tor  all  we  know)  be  a 
luminous  Quality  in  Mercury,  as  well  as  in  Glafs 
or  other  Bodies ;  which  the  following  Experiment 
(purpolely  made)  feems  to  countenance. 

I  took  a  fmall  Quantity  of  Quicklilver,  and  put 
it  into  a  Gallipot  where  Varniih  had  often  been 
ufed,  by  which  Means  the  Pot  was  pretty  well  li¬ 
ned  with  it ;  the  Winter  at  that  Time  was  moift, 
which  influenced  the  Varniih  fo  far  as  to  foften  it  a 
little  ;  now  when  this  Gallipot,  with  its  contained 
Mercury,  came  to  be  in  vacuo.,  as  loon  as  the 
Pump  was  fhook,  a  Light  appeared,  and  this  with¬ 
out  any  Concurrence  of  Glals,  or  the  Afliftance  of 
a  more  proper  or  favourable  Scafon.  1  purpofely 
mention  the  Moifture  of  the  Weather,  becaule  a 
humid  At  would  fometimes  render  the  Experiment 
unluecefsful,  even  in  Glafs,  or  at  leaft  take  oft"  ve¬ 
ry  much  from  the  Appearance  of  iu 


Farther,  I  am  inform'd  by  feveral  Perfons  of 
Credit,  that  Mercurius  dulcis ,  if  broken  in  the 
Dark,  would  yield  notable  Flafhes  of  Light.  But 
fince  the  Mercury  in  that  Preparation  is  pointed 
with  Salts,  (and  each  Globule  of  it  confequently 
wrapt  up  in  the  fame)  a  Man  cannot  be  fure  that 
the  Salts  do  not  contribute  to  the  Phaenomenon  : 
For  I  have  often  oblerved,  that  Loaf-Sugar,  when 
ftruck  or  broken  in  the  Dark,  affords  a  Light  j  and 
I  can't  tell  but  Salts,  as  clofely  united  in  their  Parts 
as  Sugar,  may,  upon  a  violent  Separation  of  them, 
do  fo  likewife.  But  this  I  intend  to  enquire  into  by 
fome  farther  T rials,  viz.  Firjl ,  I  delign  to  try, 
whether  Mercurius  dulcis  will  afford  any  Light, 
when  broken  in  vacuo ;  fince  if  it  proceeds  from  the 
Mercury,  and  there  be  fuch  a  Quality  in  that  Bo¬ 
dy,  ’tis  highly  reafonable  to  exped  it  then,  fo  rare 
a  Medium  being  the  moll:  proper  to  dilcover  it  in. 
Secondly ,  What  the  Salts  will  do  without  Mercury, 
both  in  the  open  yVr,  and  in  vacuo  ;  for  there  are 
fome  Bodies  which  appear  luminous  in  the  open. 
Air,  and  yet  totally  lofe  that  Quality  in  vacuo.  As 
for  Inftance  ;  I  took  a  Piece  of  Wood  (which  I 
fuppofe  had  lain  under  Ground  a  conliderable  time); 
very  moift,  but  not  rotten.  In  the  Dark  it  appear¬ 
ed  very  vividly  of  the  Colour  of  Fire  ;  but  having 
inclofed  it  in  a  Receiver  on  the  Pump,  I  found  that 
as  the  Air  was  withdrawn,  the  fire-like  Appearance 
proportionally  decayed  ;  till  at  laft  in  vacuo ,  it  be¬ 
came  perfectly  void  of  Light ;  and  then  as  the  Air 
was  let  in  again,  fo  it  recovered  its  firft  Brightnefs. 
This  I  repeated  feveral  Times  with  the  like  Succefs. 

But  to  return  now  to  the  Experiment.  The 
Matters  of  Fad  to  be  obferved  fropi  thence,  are  re¬ 
ducible  to  the  following  Heads. 

The  Production  of  a  Light  by  the  Friction  of  the 
Hand  on  the  Surface  of  the  exhaufled  Globe. 

The  great  Improvement  and  lticreafe  of  this  Light , 
by  the  Motion  of  the  Hand  from  one  Place  to  ano* 
ther. 

The  Slightnefs  of  the  Friction  requifite  to  produce 
this  Light  •,  and  ’tis  not  iticreafed  by  a  more  violent 

one. 

The  Alteration  of  the  Light ,  upon  the  Re-ad- 
mijfion  of  the  Air. 

The  Continuance  of  that  Alteration ,  as  more  and 
more  was  admitted. 

The  Light’s  communicating  itfelf  to  Bodies  placed, 
near  it ,  when  the  whole  Quantity  cf  Air  drawn  out 
was  re-admitted . 

This ,  when  the  Air  was  let  in  gradually  ;  then 
no  great  Change  of  the  Light ,  as  to  Colour  or  Vi¬ 
gour,  till  more  than  i  4 th  of  the  Globe's  natural 
Content  of  Air  was  admitted. 

The  wonderjul  Figures ,  Branchings ,  and  Rever¬ 
berations  of  the  Light,  as  more  Air  was  let  in,  till 
it  came  to  the  Bounds  of  a  certain  Quantity  of  Air 
admitted ,  where  the  Appearance  was  at  the  Height. 

The  gradual  Diminution  both  of  the  Light  and 
Figures,  ( after  it  was  come  to  that  Limit)  upon  the 
Admiffion  o  f  more  and  more  Air. 

An  Experiment  concerning  the  EleClricity  of  Glafs , 

di/covering  itfelf  in  an  extraordinary  Manner , 

upon  a  Jmart  Attrition  of  it. 

Having  procur’d  a  Tube,  or  hollow  Cylinder,  of 
Flint  Glals,  about  one  Inch  Diameter,  and  thirty 
in  Length,  I  rubb’d  it  pretty  vigorouily  with  Paper 
in  my  Hand,  till  it  had  acquired  lome  Degree  of 
Heat.  I  then  held  ir  towards  fome  Pieces  of  Leaf- 
brafs  >  which  were  no  iooner  within  the  Sphere  of 
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A&ivity  of  the  Effluvia  emitted  by  the  Tube,  but 
they  began  to  be  put  into  brisk  Motions,-  and  yield¬ 
ed  the  following  furprifing  Appearances.  . 

They  would  leap  towards  the  T ube  at  very 
conliderable  Diftance  from  it ;  nay,  I  havd  found, 
that  fometimes  the  Diftance  of  1 2  or  more  Inches 
has  not  prevented  their  doing  fo. 

Sometimes  they  would  adhere  and  faften  to  the 
T ube,  fettling  themfelves  on  its  furface,  and  there 
remain  quiet ;  and  fometimes  they  would  be  thrown 
off  from  it  with  a  very  great  Force,  even  to  the 
Diftance  of  fix  or  feven  Inches ;  and  not  only  when 
they  adhered  to  the  Surface  of  the  T ube,  would 
they  thUs  fuddenly  and  precipitately  be  drawn  from 
it ;  but  alfo  in  their  Motion  of  Afcent  towards  it, 
even  when  they  were  advanced  fo  far  as  to  touch 
the  Tube,  this  repellent  F orce  would  take  Place, 
and  hurry  them  downwards  with  a  great  Velocity. 

.  And  (which  ftill  adds  to  the  Wonderfulnefs  of 
the  Phenomenon)  they  would  often  repeat  the  al¬ 
ternate  rifing  and  falling  ;  the  attractive  and  repul- 
five  Forces  (whatever  they  are)  exerting  themfelves 
as  it  were  by  Turns ;  the  one  drawing  up,  and  the 
other  beating  down  thofe  light  Bodies,  and  that  for 
feveral  Times  one  after  the  other. 

Neither  is  this  all  the  Variety  which  the  Pheno¬ 
menon  afforded  ;  for  fometimes  they  would  move 
but  ilowly  towards  the  Tube,  fometimes  they 
would  remain  a  fmall  Time  fufpended  between  the 
Tube  and  the  Table  in  which  they  were  firftlaid  ; 
and  at  other  Times  (which  is  no  lefs  ftrange  than 
the  former)  they  would  feem  to  Hide  along  in  the 
Direction  of  the  Sides  of  the  Tube,  and  that  with¬ 
out  touching  it. 

But  befides  thefe,  there  are  yet  fome  other  Ob- 
fervations  relating  to  this  Experiment,  which  I  think 
net  amifs  here  to  mention, 

Firji ,  The  hotter  the  Tube  was  made  by  rub¬ 
bing,  to  the  greater  Force  did  the  attra&ive  Force 
extend  itfelf.  But  that  it  will  anfwer  in  Proportion 
to  any  Degree  of  Heat  excited,  is  what  I  will  not 
venture  to  determine.  I  mean,  whether,  increa- 
ling  ftill  the  Degree  of  Heat  in  the  Tube,  the 
Sphere  of  the  attractive  Power  will  ftill  be  propor- 
tionably  enlarged  ;  or  whether  there  may  not  be 
fome  certain  Degree  of  Heat,  which  may  carry  the 
Attraction  to  its  utmoft  Limits  of  Diftance,  fo  that 
all  Degrees  above  that  fhall  produce  lefs  powerful 
EfieCts  this  Way.  Whether  this  be  fo  or  no,  (I 
fay)  is  a  Point  which  will  require  farther  Trials, 
and  more  Conlideration,  in  order  to  a  compleat 
Decifion  of  it. 

Secondly ,  Though  all  the  various  Appearances 
now  mentioned,  as  to  the  Motion  of  the  attrac¬ 
ted  little  Bodies,  do  not  happen  at  every  Time  and 
Trial,  yet  many  of  them  are  obfervable  at  all 
Times  ;  neither  are  there  any  hinted,  but  what  I 
have  at  fome  time  or  other  punctually  obferved. 
And  the  Reafon  of  this  Difference  feems  very  pro¬ 
bably  to  arife  from  the  different  Temper  and  Con- 
ftitution  of  the  Air  :  For  when  the  Air  is  clogg’d 
either  with  humid  and  aqueous,  or  other  more  grofs 
andJolid  Parts,  rais’d  up  from  the  vaft  Fund  of  ter- 
reftrial  Matter  here  below,  there’s  no  Doubt  but 
the  Refiftance  thefe  fine  Effluvia  then  meet  with  in 
their  Way,  muft  be  much  greather  than  when  the 
Air  is  free,  and  no  fuch  Impediments  lie  to  oppofe 
them  in  their  Paffage  ;  for  the  Effluvia,  how  fubtile 
foever  they  may  be  imagined  to  be,  are  yet  Body 
and  Matter,  and  muft  therefore  be  liable  to  the 
common  Laws  of  Bodies,  which  is  to  be  refilled  in' 
fome  Proportion  to  the  Strength  and  Derifity  of  the 


Medium.  Neither  is  is  improbable,  but  that  in  a 
moift  Conftitution  of  the  Air,  the  watry  Parts  may 
run  .together,  and  condenfe  on  the  Surface  of  the 
Tube,  and  fochoakup  and  obftruCt  the  Pallage  of 
the  Matter,  which  otherwife  would  be  emitted  ve¬ 
ry  vigoroufly  from  thence.  And  indeed,  I  have 
always  obferved,  that  Moifture  is  a  great  Enemy  to 
all  Experiments  of  this  Kind  ;  the  Reafon  of  which, 
I  think,  is  pretty  obvious  from  what  was  juft  now 
hinted  about  the  Refiftance. 

ATI  URNEY,  or  Attorney ,  in  a  legal  Ac¬ 
ceptation,  fignifies  one  appointed  by  another  Man 
to  do  any  thing  in  his  Stead,  and  is  as  much  as 
Procurator  or  Syndicus  in  the  Civil  Law  ;  or  At¬ 
torneys  are  fuch  Perfons,  as  are  by  the  Confent," 
Commandment  or  Requeft  of  another,  to  take  heed, 
fee  to,  and  to  take  upon  them  the  Charge  of  ano¬ 
ther  Man’s  Bufinefs  in  his  Abfence. 

AVANT  Fojfe,  or  ‘Ditch  of  the  Count  erfearp, 
in  Fortification ,  is  a  Moat  or  Ditch  full  of  Water 
running  round  the  Counterfcarp  on  the  Outfide 
next  the  Campaign  at  the  Foot  of  the  Glacis,  It 
is  not  eligible  to  have  fuch  a  Water  Ditch  where 
it  can  be  drained  dry ;  becaufe  it  is  a  Trench  rea¬ 
dy  made  for  the  Befiegers  to  defend  themfelves 
againft  the  Sallies  of  the  Befieged.  Befides,  it  hin¬ 
ders  putting  Succours  into  the  Place,  or  at  leaft 
makes  it  more  difficult  fo  to  do. 

AVAS  T,  a  Word  ufetf  very  commonly  aboard 
a  Ship,  fignifying  to  flop,  hold  or  ftay. 

AUDIENCE  Court ,  is  a  Court  belonging  to 
the  Archbilhop  ot  Canterbury ,  of  equal  Authority, 
with  the  Arches  Courts  though  interior  both  in 
Dignity  and  Antiquity. 

AUDIENDO  &  Terminando ,  is  a  Writ,  but 
more  properly  a  Commiffion,  directed  to  certain 
Perfons,  when  any  riotous  Allembly,  InlurreCtion, 
or  heinous  Mifdemeanour  or  Trefpafs  is  committed 
againft  any  Place. 

AUDI  I  A  fhtertla,  is  a  Writ  that  lies  where 
one  is  bound  in  a  Statute  or  Recognizance,  or  where 
Judgment  is  given  againft  him  for  a  Debt,  and  his 
Body  in  Execution  thereupon  ;  for  if  he  have  a 
Releafe,  or  any  other  fufficient  Difcharge,  but  has 
no  Day  in  Court  to  plead  it,  then  he  fhall  have 
this  Writ  againft  him  which  hath  recovered,  or 
againft  his  Executors. 

AUDITOR,  according  to  our  Law,  is  an  Offi¬ 
cer  of  the  King  or  fome  other  great  Perfon,  which 
yearly,  by  examining  the  Accounts  of  all  Under 
Officers  accountable,  makes  up  a  general  Book 
with  the  Difference  between  their  Receipts  and 
Charge,  aiffi  their  Allowances,  commonly  called 
Allocations ;  as  namely,  the  Auditors  of  the  Exche¬ 
quer  take  the  Accounts  of  thofe  Receivers,  who 
colledt  the  Revenues  of  the  Augmentation,  as  alfo 
of  the  Sheriffs,  Efcheators,  Collectors,  and  Cuf- 
tomers,  and  fet  them  down,  and  perfect  them. 

AUDITOR  of  the  Receipts ,  is  an  Officer  of  the 
Exchequer  that  files  the  T  eller’s  Bills,  and  makes 
an  Entry  of  them,  and  gives  the  Lord  Trealurer 
a  Certificate  of  the  Money  received  the  Week  be^ 
lore.  He  maketh  Debentures  to  every  Teller,  be¬ 
fore  they  pay  any  Money,  and  taketh  their  Ac-, 
counts .  He  keepeth  the  Black  Book  of  Receipts ,  and 
the  Treafurer’s  Key  of  the  Trealury,  and  feeth 
every  Feller’s  Money  locked  up  in  the  new 
T  reafury. 

AUDITORS  of  the  Preft  or  Impreft ,  are  Offi¬ 
cers  in  the  Exchequer,  who  take  and  makeup  the 
great  Accounts  ot  Ireland ,  Berwick ,  the  Minty 
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AUDITORY  Nerve ,  is  the  feventh  Pair  of 
Nerves  that  comes  from  the  Medulla  oblongata , 
arifing  from  the  hinder  Part  of  the  ProceJJhs  annu¬ 
laris  j  it  enters  the  Hole  in  the  inner  Procefs  of  the 
Os  petrofurn.  It  is  divided  into  two  Branches  ;  that 
which  is  foft  is  called  Portia  mollis ,  and  it  is  diftri- 
buted  into  the  Labyrinth,  Cochlea ,  and  the  Mem¬ 
branes  which  cover  the  Cavities  of  the  Ear.  That 
which  is  hard,  is  called  Portio  Dura ;  it  goes  out 
of  the  Ear  by  the  Hole  which  is  between  the  Pro- 
eejjiis  maftoides  and  Styloides ,  it  is  divided  into  two 
Branches,  of  which  one  goes  to  the  Mufcles  of 
the  Tongue,  or  Os  Hy  aides ,  and  it  gives  a  fmall 
Branch  to  the  eighth  Pair  ;  the  other  is  diftributed  in 
the  external  Ear,  Nofe,  Lips,  and  Cheeks. 

AVE  ;  fee  Aile. 

AVELLANE,  the  Form  of  a  Crols  which  the 
Heralds  give  us,  which  refembles  four  Filberds  in 
their  Husks  or  Cafes  joined  together  at  the  great 
End  ;  from  whence  it  feems  to  take  its  Name, 
for  a  Filberd  is  Nux  avellana. 

AVENTURE,  but  more  properly  Adventure, 
is  a  Term  in  Law  dignifying  a  Mifchance,  caufing 
the  Death  of  a  Man  without  Felony,  as  when  he 
is  fuddenly  drowned  or  burnt,  falling  into  the  Wa¬ 
ter  or  Fire,  or  killed  by  any  Diieafe  or  Mifchance* 

AVENUE,  [in  Fortification is  an  Opening  or 
Inlet  into  any  Fort,  Faftion,  or  fuch  like  Place. 

AVERAGE,  [in  Law,]  is  that  Service  which 
the  Tenant  owes  to  his  Lord,  to  be  done  by  the 
Beads  of  the  Tenant* 

It  alfo  dignities  a  certain  Contribution  which 
Merchants  and  others  pay  proportionably  towards 
their  Lodes  that  have  their  Goods  call  away  in  a 
Temped,  for  the  faving  of  the  Ship  or  Goods,  or 
the  Lives  of  them  that  are  therein. 

AVERCORN,  was  anciently  a  referved  Rent 
in  Corn  paid  to  Religious  Houles  by  their  Tenants 
or  Farmers* 

AVERIIS  captis  in  Withernam,  is  a  Writ  for  the 
taking  of  Cattle  to  his  Ule,  that  hath  his  Cattle  un¬ 
lawfully  taken  by  another,  and  driven  out  of  the 
County  where  they  are  taken,  that  they  cannot 
be  replevy’d. 

AVERMENT,  [  in  Law,  ]  is  where  a  Man 
pleads  a  Plea  in  Abatement  of  the  Writ,  or  a  Barr 
of  Adtion,  which  he  fays  he  is  ready  to  prove,  as 
the  Court  will  award.  This  Offer  to  prove  the 
Plea  is  called  an  Averment. 

AVER  PENY,  is  to  be  quit  of  divers  Sums  of 
Money  for  the  King’s  Arrearages. 

AVERRUNCATIONi,  [in  Agriculture ,]  dig¬ 
nifies  the  lopping  off  fuperfiuous  Branches. 

AUGE,  an  Adronomical  Term,  the  fame  as 
Apcgaum,  is  that  Point  of  the  Orbit,  wherein  a 
Planet  being,  is  furthed  diftant  from  the  central  Bo¬ 
dy  about  which  it  revolves,  and  is  then  flowed  in 
Motion,  inlbmuch  that  from  this  Point  the  Di- 
ftance  of  a  Planet  is  reckoned,  to  find  thereby  the 
Inequality  of  its  Motion. 

AUGMENTATION,  was  the  Name  of  a 
Court  erected  by  King  Henry  the  Eighth,  for  the 
Increafc  of  the  Revenues  of  the  Crown,  by  the 
Suppreflion  of  the  Abbies  and  Religious  Houfes  : 
This  Court  was  diflblved  in  Queen  Mary' s  Reign  j 
but  the  Office  of  Augmentation  remains  to  this  Day, 
wherein  there  are  many  Records  of  great  Ufe  and 
Importance. 

-  AUGMENTATIONS,  [in  Heraldry]  are  ad¬ 
ditional  Charges  frequently  given  as  a  particular 
Mark  of  Honour,  and  generally  borne  on  an  Ef- 
cutcheon  or  Canton.- 
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AUMONE,  (Tenure  in  Aumone ,)  is  a  Tenure 
per  liberam  Eleemofynam,  as  where  Lands  are  given 
to  fome  Church  or  Religious  Houle,  upon  Condi¬ 
tion  that  fome  Service  or  Prayers  fhali  be  offered 
at  certain  Times  for  the  Good  of  the  Donor’s 
Soul. 

AVOIDANCE,  [in  Law,]  is  when  a  Benefice 
becomes  void  of  an  Incumbent,  which  may  be  by 
Death,  Ceffion,  Plurality,  Deprivation,  Defig- 
nation,  isc. 

A  V  OIR  DU  POIS,  in  French ,  fignifies  to  be 
of  jud  Weight ;  but  in  Law  it  is  taken  in  two  Sen- 
fes,  for  a  peculiar  Kind  of  Weight  of  1 6  Ounces 
to  the  Pound,  and  thereby  didinguilhed  from  T roy 
Weight,  whofe  Pound  hath  but  12  Ounces:  And 
alfo  fuch  Merchandize  and  Goods  as  are  weighed 
by  this  Weight,  arid  riot  by  T roy  Weight,  are  Pitchy 
Tar,  Rofin,  Wax,  Flejh ,  Tallow,  Cheefe,  Soap, 
Hemp ,  Flax,  Copper,  Tin,  Lead,  Steel,  Iron ,  &c. 
Mr.  Ward  faith,  he  found  that  1  Pound  Avoirdu¬ 
pois  was  exa&ly  1 4  Ounces  1 1  Penny- weight,  r  5 
Grains  and  a  half  Troy:  And  he  faith,  he  can 
find  no  Law  for  the  Introduction  of  this  Weight, 
nor  at  what  Time  it  came  into  Ufe,  which  it 
feems  to  have  done  only  by  Cudom.  See  Weights. 

AVOWEE,  is  he  to  whom  the  Right  of  Ad- 
vowfon  of  any  Church  appertained,  fo  that  he 
may  prefent  in  his  own  Name  ;  and  is  called  A- 
vowee ,  fora  Difference  from  thofe  that  fometimcs 
prefent  in  another’s  Name,  as  a  Guardian  that  pre- 
fenteth  in  the  Name  of  his  Ward  :  And  alfo  to  be 
didinguifhed  from  thofe  which  have  the  Lands 
whereunto  an  Advowfon  appertained,  but  only  for 
Term  of  their  Lives,  of  Years,  or  by  Intrufion,  or 
by  D  iflei.fi  n. 

AV OW RY,  [a  Law  Term,]  is,  when  one  takes 
a  Didrefs  for  Rent  or  other  thing,  and  the  other 
fues  Replevin  ;  now  he  that  took  the  Didrefs  judi- 
fying  the  Act,  is  faid  to  avow  it. 

AURICULAE  Cordis ,  are  two  Appendages  to  the 
Heart,  feated  at  its  Balls  over  the  Ventricles  ;  they 
are  fo  called,  from  fome  Relemblance  that  they 
bear  to  the  Ears  of  a  Man’s  Head.  They  arile 
from  a  long  Bafis,  and  end  in  an  obtufe  Point* 
thereby  forming  an  obtufe  Triangle.  They  are  of 
the  fame  Fabnck  and  Ufe  with  the  Ventricles  over 
which  they  ffand,  being  Mufcles  as  they  are,  made 
up  of  the  fame  Order  of  Fibres,  which  are  carried' 
into  oppohte  Tendons ;  whereof  that  at  the  Bafis 
of  the  Heart  is  common  to  it  and  the  Auricula * 
and  the  other  runs  along  their  upper  Part.  The 
Right  Auricle  is  larger  and  lofter  than  the  Left.  The 
Superficies  of  both  is  fmooth  when  they  are  full* 
but  wrinkled  when  empty,  and  more  fo  in  the 
Left  than  in  the  Right  one.  On  being  cut  Open* 
they  exhibit  many  flelhy  Columns  running  from 
the  Upper  Tendon  to  the  Lower,  and  between 
them  there  are  pretty  deep  Furrows  or  long  Cavi¬ 
ties,  but  fewer  in  the  Right  Auricle  than  in  the 
Left.  They  are  dilated  and  contracted  in  like! 
Manner  as  the  Heart  is,  but  at  different  Times ; 
for  the  Syfiole  of  the  Ventricles  is  at  the  fame  time 
with  the  Diaftole  of  the  Auricles ,  and  vice  verfa  ;  fd 
•  that  the  Auricles  are  receiving  their  Blood  front 
the  Veins,  while  the  Ventricles  are  expelling  theirs 
into  the  Arteries  :  But  when  the  V  entricles  are 
relaxed  and  empty  in  their  Diafiole,  then  the  Auri¬ 
cles  force  the  Blood  into  them  by  their  Syfiole ^ 
They  are  nourilhed  by  Branches  of  Arteries 
fpringing  from  the  Coronaria,  which  Dofitor  Ruy/ch 
(who  feems  firft  to  have  taken  Notice  of  this)  calls 
*  therefore  Arteries  Auricular es^  and  no  Doubt  but 
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they  have  Branches  alfo  of  Veins  to  attend  them. 
Their  Ufe  is  to  receive  the  Venal  Blood  which 
comes  immediately  out  of  the  Vena  cava  and  Pul- 
monaris ,  and  to  meafure,  as  it  were,  faith  Gib f on, 
into  the  Ventricles  9  and  to  expel  it  thither  with 
the  greater  Force,  the  internal  Fibres  or  Columns 
of  their  Cavity  arifing  from  their  Root  where  they 
are  joined  to  the  Balls  of  the  Heart,  reach  diredly 
outwards  towards  the  Vena  cava  and  Pulmsnaris ; 
and  in  the  Diaflole  of  the  Auricula ,  grafp  the  Blood 
contained  in  their  Cavities  like  lb  many  Fingers, 
and  fqueeze  it  into  the  Ventricles,  now  relaxed  in 
their  Diaflole. 

AURICULARIS  Digitus ,  \_Anatomyf\  the  little 
Finger,  fo  called,  becaufe  it  is  ufed  commonly  to 
pick  the  Ear.  L . 

AURIGA,  [in  AJlronomy ,]  the  Waggoner ,  a 
Conftellation  of  Fixed  Stars  in  the  Northern  He- 
milphere.  See  Star  and  Conflellation. 

The  Stars  in  the  Conftellation  Auriga ,  in  Ptole- 
mey  s  Catalogue  are  14,  in  Tycho’s  23,  and  in  the 
Britannic k  Catalogue  68. 

AURIPIGMENTUM,  Yellow  Arfenick. 

AURISCALPIUM,  is  an  Inllrument  to  clean 
the  Ears. 

AURORA  Borealis ,  is  a  white  pyramidal  Glade 
of  Light,  which  Dr.  Childry ,  Mr.  Caffni,  and 
Mr.  cJJerham  have  mentioned  as  appearing  like  the 
Tail  of  a  Comet  in  the  Northern  Hemifphere  of 
the  fixed  Stars. 

Aurora  Borealis ,  or  Aurora  Septentrionalis ,  the 
Northern  Dawn  or  Light,  is  an  extraordinary  Me¬ 
teor  or  luminous  Appearance,  fhewing  itfelf  in  the 
Night-time  in  the  Northern  Part  of  the  Heavens. 

It  isufually  of  a  reddifh  Colour  inclining  to  yel¬ 
low,  and  lends  out  frequent  Corufcations  of  pale 
Light,  which  feem  to  rife  from  the  Horizon  in  a 
pyramidal  undulating  Form,  and  ftrike  with  great 
Velocity,  up  to  the  Zenith. 

This  Kind  of  Meteor  never  appears  near  the  E- 
quator,  and  was  fo  rare  in  England ,  that  none  are 
recorded  in  our  Annals  fince  that  remarkable  one, 
Novemb.  14,  1574,  till  the  lurprizing  Aurora  Bo¬ 
realis ,  March  6,  1716,  which  appeared  for  three 
Nights  fucceflively,  but  by  far  more  itrongly  on  the 
firft.  Indeed,  in  the  Years  1707  and  1708,  five 
fmall  ones  were  obferved  in  little  more  than  eigh¬ 
teen  Months. 

Hence  it  fhould  feem  that  the  Air,  or  Earth,  or 
both,  are  not  at  all  times  dilpofed  to  produce  this 
Phaenomenon  9  for  tho’  ’tis  poflible  it  may  happen 
in  the  Day-time,  in  bright  Moon-fhine,  or  in 
cloudy  Weather,  and  fo  pals  unobferved  ;  yet  that 
it  fhould  appear  lo  frequent  at  fome  times,  and  fo 
feldom  at  others,  cannot  well  this  Way  be  accoun¬ 
ted  for.  That  in  March  1716,  was  vifible  to  the 
Weft  of  Ireland ,  Confines  of  Ruff  a ,  and  to  the 
Eaft  of  Poland  9  extending  at  leaft  near  30°  of 
Longitude,  and  500  in  Latitude  9  that  is,  over  al- 
moft  all  the  North  of  Europe  9  and  in  all  Places  at 
the  fame  time,  it  exhibited  the  like  wondrous  Cir- 
cumftances. 

A  fufficient  Number  of  Obfervations  have  not 
yet  been  made  by  the  Curious,  to  enable  them  to 
aflignthe  Laws  of  this  Phaenomenon,  with  any  Cer¬ 
tainty.  Dr.  Halley  however,  imagines  that  watry 
Vapours,  or  Effluvia ,  rarified  exceedingly  by  fub- 
terraneous  Fire,  and  tinged  with  fulphurous  Steams, 
which  Naturalifls  fuppofe  to  be  the  Caufe  of  Earth¬ 
quakes,  may  alfo  be  the  Caufe  of  this  Appearance  j 
or,  that  it  is  produced  by  a  Kind  of  fubtile  Mattel,  • 


freely  pervading  the  Pores  of  the  Earth,  and  which 
entring  into  it  near  the  South  Pole,  pafles  out  again 
with  fome  Force  into  th eJEther  at  the  fameDiftance 
from  the  North  Pole  9  the  Obliquity  of  its  Direc¬ 
tion  being  proportioned  to  its  Diftance  from  the 
Pole.  This  fubtile  Matter,  by  becoming  fome 
Way  or  other  more  denfe,  or  having  its  Velocity 
increas’d,  may  be  capable  of  producing  a  fmall  De¬ 
gree  of  Light,  after  the  Manner  of  Effluvia  from 
eledrick  Bodies,  w  hich  by  a  ltrong  and  quick  Fric¬ 
tion,  emit  Light  in  the  Dark  :  To  which  Sort  of 
Light  this  feems  to  have  a  great  Affinity.  Pbilofl 
Tranfl  N°.  347. 

AURUM  Fulminant,  or  Saffron  of  Gold ,  is 
thus  made  9  put  a  Drachm  of  thin  Plates  of  Gold 
into  a  Matrafs,  and  then  pour  on  it  by  little  and 
little  (or  elfe  there  will  be  lo  great  an  Efferve- 
fcence,  that  the  Matter  will  boil  over  the  Glafs) 
3  or  4  Drachms  of  Aqua  Regalis.  Set  the  Matrals 
in  waim  Sand,  and  when  the  Ebullitions  are  over 
the  Menflruum  will  have  difl'olved  as  much  of  the 
Gold  as  it  can  contain.  Pour  off  the  Solution  by 
Inclination  into  another  Glafs,  and  then  pour  into 
the  Mixture  gradually  fome  of  the  Volatile  Spirit  of 
Sal  Ar maniac k ,  or  Oil  of  Tartar  per  deiiquium ,  and 
the  Geld  will  precipitate  to  the  Bottom  of  the 
Glafs :  Let  it  Hand  a  while  till  all  is  fallen  down, 
then  pour  off  the  Liquor,  and  wafh  the  Powder 
carefully  with  warm  Water,  till  it  grows  infipid  : 
Then  dry  it  in  a  Paper  by  a  gentle  Fire,  taking 
Care  it  do  not  fire,  which  it  is  apt  to  do  with  a 
terrible  Noife.  If  you  difiolve  a  Drachm  of  Gold, 
there  will  be  four  Scruples  of  Aurum  Fulminans 
well  dried.  It  takes  its  Name  from  its  fulminating , 
or  making  a  great  Noife  like  Thunder,  when  it  is 
heated  over  the  Fire  in  a  Spoon,  for  it  will  go  off 
like  a  Gun,  but  without  doing  any  M/fehief  its 
Force  being  chiefly  downward.  The  Effedt  feems 
to  come  from  fome  Parts  of  the  Aqua  Regaiis , 
which  remain  ft  ill  flicking  in  the  Gold,  and  thefe 
being  of  a  very  fpiritous  and  volatile  Nature,  do 
break  out  with  great  Violence  wdren  the  Powder 
comes  to  take  Fire. 

Thofe  who  would  know  a  Way  to  make  as 
great,  but  yet  a  much  lefs  expenfive  Noife,  may 
fee  the  Word  Pulvis  Fulminans.  If  half  its 
Weight  of  Sulphur  powdered  be  mingled  with 
Aurum  Fulminans ,  its  fulminating  Quality  will  be 
deftroyed. 

Though  on  feveral  Trials  defignedly  made  to 
make  Gunpowder  take  Fire  in  Mr.  Boyle’s  exhauft- 
ed  Receiver,  it  could  not  be  effected,  yet  he  found 
that  Aurum  Fulminans  would  take  Fire  there ,  and 
go  off,  both  by  Means  of  a  burning  Glafs,  and  of 
a  Piece  of  hot  Iron. 

AURUM  Mojaicum,  is  made  by  mixing  and 
fubliming  Mercury,  Tin,  Sulphur,  and  Sal  Armo- 
niack  all  together. 

AURUM  Potabile  :  The  Alchymifls  pretend  to 
be  able  to  feparate  the  Salt  and  Sulphur  of  Gold, 
and  then  diffolving  it  in  a  Liquor,  it  may  be  drank, 
and  therefore  is  called  Aurum  Potabile  :  But  this  is 
a  meer  Impofture,  the  Aurum  Potabile  being  no¬ 
thing  uiually  but  fome  rich  Cordial  Liquor  with 
Pieces  of  Leaf  Gold  in  it. 

AUSTERE  Tafle,  is  fuch  an  one  as  mode¬ 
rately  conftringes  the  Mouth  and  Tongue  with 
fome  Afperity  9  as  is  the  Tafte  of  Unripe 
Fruits. 

AUS1  R.AL,  the  fame  with  Southern  :  Thus, 
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AUSTRAL  Signs,  are  the  fix  lad  Signs  of  the 
Zodiack  io  called,  becaufe  they  are  on  the  South 
Side  of  the  Equinoctial. 

AUTHEN  TICKS.  The  Word  Juthentick 
fignifies  of  good  Authority  ;  and  therefore  the  3d 
Volume  or  Tome  of  the  Civil  Law,  is  called  The 
Authentic ks,  from  the  Greek  Word  avQwleiv,  be- 
caufe  it  hath  its  Authority  from  itielf,  and  proceed¬ 
ing  from  the  Emperor’s  own  Mouth  ;  or  elfe  that 
they  are  Originals  to  other  Writings  which  are 
tranfcribed out  of  them,  They  are  a  Volume  of 
new  Conftitutions  fet  out  by  Juflinian  the  Empe¬ 
ror,  after  the  Code ,  and  brought  into  the  Body  of 
the  Law,  under  one  Book. 

There  is  not  in  thefe  that  good  Order  and  Me¬ 
thod  obferved,  as  there  is  in  the  Code ,  or  in  the  Di- 
gejl\  but  as  any  doubtful  Point  came  to  be  confi- 
dered,  you  have  here  the  Prince’s  Determination 
of  it ;  and  that  fet  down  as  the  Cafes  occafionally 
occurred. 

The  whole  Volume  is  divided  into  nine  Colla¬ 
tions,  Confitutions,  or  Sections,  (I  mean  in  the  La¬ 
tin  Verfion,  for  in  the  Greek  there  is  not  this  Di- 
vifion  into  Collations ,)  and  thefe  are  fubdivided  in¬ 
to  168  hovels,  each  of  which  is  diftributed  into 
feveral  Chapters.  They  are  called  hovels,  becaufe 
they  were  new  Laws  in  Companion  of  the  Code  and 
TJigefl  ;  juft  as  the  Conftitutions  of  the  Empe- 
pors  which  were  newly  publifhed  after  the  Baft- 
lica,  were  called  the  Novels  of  Leo,  Nicephorus , 
Michael,  &c. 

AUTOGRAPHY,  [*Ac/t oy^ctpa,  of*tm?,  his 
own ,  and  Gr.  Writing ,  ]  is  the  peculiar 

Hand  Writing  of  any  particular  Perfon  ;  or  the 
Original  of  anyTreatife  or  Difcourfe  in  refpeft  of  a 
Copy. 

AUTOMATA,  [of  'Au7t Gr.  fp  cutane¬ 
ous  f]  are  mechanical  or  mathematical  Inftruments 
or  Engines,  that  going  by  a  Spring,  Weights,  &c. 
leern  to  move  of  themfelves,  as  a  Watch,  Clock, 
fc, 

AUTOPSY,  [’Awt o$*,  Gr.]  is  ocular  Infpe- 
ftion,  or  feeing  any  thing  with  our  own  Eyes. 

AUTUMN,  [with  Alchymifls ,]  the  Time  or 
Seafons  when  the  Operation  of  the  Philojopher's 
Stone  is  brought  to  Maturity. 

AUTUMNAL  Point,  [ Afronomy ,]  is  one  ef 
the  Equinoctial  P obits,  being  that  from  which  the 
Sun  begins  to  defcend  towards  the  North  Pole. 

AUTUMNAL  Equinox,  (_. Afranomy ,]  the  Time 
when  the  Sun  is  in  the  Autumnal  Point. 

AUTUMNAL  Signs ,  \_AJlronomy ,]  are  thofe 
through  which  the  Sun  pafles  during  the  Autumn. 

AUXILIARY  Verbs ,  in  Grammar ,  are  fuch  as 
help  to  form  or  conjugate  others  ;  as  to  have  and  to 
be  in  the  Eng  lip  T  ongue ,  ejlre  and  avoir  in  the 
French,  Italian,  Spanijh ,  &c. 

AUXILIUM  ad  filium  militem  faciendum  &  ad 
filiam  maritandarn ,  was  a  Writ  formerly  directed 
to  every  County,  where  the  King  or  other  Lord 
had  Tenants,  to  levy  of  them  a  reafonable  Aid  to¬ 
wards  the  Knighting  of  his  Son,  and  Marriage  of 
his  Daughter  ;  but  this  is  now  utterly  taken  a^ay 
by  a  Statute  made  1  2  Car.  2.  c.  24. 

AUXILIUM  Curice,  a  Precept  or  Order  of 
Court,  for  the  citing  or  convening  of  one  Party  at 
the  Suit  of  another. 

AUXILIUM  petere,  \r\Law,  fignifies  to  pray 
Suit  in  a  Caufe  ;  that  is,  when  an  inferior  Tenant 
is- impleaded,  and  not  capable  to  defend  the  Right 
in  his  own  Name  ;  he  prayeth  Aid  of  the  fuperioi 
Lord  to  affift  and  juftify  his  Plea. 


AUXILIUM  Regis,  King's  Aid,  or  Money 
levied  for  the  King’s  Ufe,  and  publick  Service. 

AUXILIUM  Vicecomitum ,  the  Aid  or  cuftoma- 
ry  Dues  paid  to  the  Sheriff,  for  the  better  Support 
of  his  Office. 

AWARD,  [a  Term  in  Law,  J  properly  figni- 
fying  the  Judgment  of  one  that  is  neither  affigned  by 
Law,  or  appointed  by  the  Judges  for  the  ending  a 
Matter  in  Controverfy,  but  is  chofen  by  the  Parties 
themfelves  that  are  at  Variance. 

AWN,  in  ‘Pot any,  Arijla,  is  the  Beard  growing 
out  of  the  Husk  of  Corn  or  Grafs. 

AWNING,  aboard  a  Ship,  is  when  a  Sail,  a 
Tarpaulin,  or  the  like,  is  hung  over  any  Part  of  the 
Ship  above  the  Decks,  to  keep  off  the  Sun,  the  Rain, 
or  the  Wind.  In  a  Long-boat,  they  make  an  Awn¬ 
ing,  by  bringing  the  Sail  over  the  Yard  and  Stay, 
and  booming  it  out  with  the  Boat-Hook. 

AX  or  Axe,  the  fame  with  Axis  ;  which  fee. 

AXILLAR  [of  Axilla,  L.  the  Arm-pit,]  Veins, 
are  the  two  Branches  of  the  afcending  Trunk  of 
the  Vena  cava ,  called  Rami  Jubclavii ,  which  run¬ 
ning  obliquely  under  the  Clavicula ,  as  foon  as  they 
are  paft  them,  and  go  up  to  the  Arm-pits  are  called 
Axillares ;  and  each  of  thefe  parts  itfelf  into  two 
Veins,  the  Cephalica  and  Bafilica. 

AXILLARY  Artery,  is  that  Part  of  the  fubcla- 
vian  Branches  of  the  afcending  Trunk  of  the  Aor¬ 
ta,  that  is  got  out  of  the  Thorax  and  comes  into  the 
Arm-pits. 

AXIOM,  is  fuch  a  common,  plain,  felf-evident 
and  received  Notion,  that  it  cannot  be  made  more 
plain  and  evident  by  Demonltration,  becaufe  ’tis 
its  felf  much  better  known  than  any  thing  that 
can  be  brought  to  prove  it  ;  as,  That  Nothing  can 
adt  where  it  is  not  :  That  a  Thing  cannot  be  and  not 
be  at  the  fame  time :  That  the  Whole  is  greater  than 
a  Part  :  That  where  there  is  no  Law,  there  is  no 
Tranfgrejfon,  &c.  A  general  received  ground 
Principle  or  Rule  in  any  Art  or  Science. 

AXIS,  an  Axle- tree  of  a  Cart,  Waggon,  &c. 

AXIS,  properly  fignifies  a  Line,  or  long  Piece 
of  Iron  or  Wood,  pafling  through  the  Centre  of  a 
Sphere,  which  is  moveable  upon  the  fame. 

AXIS,  [Botany,]  is  the  fmooth  Part  in  the  Centre 
of  fome  Fruits,  about  which  the  other  Parts  are 
difpofed. 

AXIS,  [in  Geometry ,]  is  a  ftraitLine  conceived  to 
proceed  from  the  Vertex  or  Top  of  a  Figure  to  the 
Bafe.  ... .....  ; 

AXIS,  [in  Architecture,]  is  otherwife  called  Ca¬ 
thetus  ;  as, 

AXIS  of  the  Ionick  Capital,  is  a  Line  paffing 
perpendicular  through  the  Middle  of  the  Eye  of  the 
Volute. 

Spiral  AXIS,  [  Architecture,]  is  the  Axis  of  a 
twifted  Column  drawn  fpirally,  in  order  to  trace  the 
Circumvolutions  without. 

AXIS  of  a  PAagnet ,  is  a  Line  paffing  through  the 
Middle  of  a  Magnet  length- wife,  in  fuch  Manner, 
that  however  the  Magnet  is  divided,  the  Loaaftone 
will  be  made  into  two  Loadftones,  if  the  Diviiion 
be  according  to  a  Plane  wherein  fuch  a  Line  is 
found. 

AXIS,  [Anatomy,]  is  the  third  Vertebra  from  the 
Skull. 

AXIS  of  a  Cylinder,  is  that  quiefcent  Right-line, 
about  which  the  Parallelogram  is  turned,  which  by 
its  Revolution  forms  the  Cylinder. 

AXIS  of  a  Conick  Section,  is  a  Line  paffing 
through  the  Middle  of  the  Figure,  and  perpendicu¬ 
lar  to  the  Ordinates. 


AXIS 
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AXIS  of  a  Circle  Or  Sphere ,  is  a  ftrait  Line  paf- 
fmg  through  the  Centre  from  one  Side  to  another, 
and  is  the  fame  with  the  Diameter. 

AXIS  of  the  IVorld ,  is  an  imaginary  Line  con¬ 
ceived  to  pafs  through  the  Centre  of  the  Earth  from 
one  Pole  of  the  Equator  to  another. 

AXIS  of  the  Xodiack ,  is  alfo  conceived  to  pafs 
through  the  Earth,  and  to  be  terminated  in  the  Poles 
of  the  Z odiack. 

AXIS  of  Rotation  or  Circumvolution,  is  an  ima¬ 
ginary  Line  about  which  any  plain  Figure  is  con¬ 
ceived  to  be  turned  to  make  a  Solid  :  Thus  a  Sphere 
is  conceived  to  be  made  by  the  Rotation  of  a  Se¬ 
micircle  about  its  Diameter,  and  a  Right  Cone  by 
that  of  a  Right-angled  T riangle  about  its  Perpen¬ 
dicular. 

AXIS  Secundus ,  in  the  Hyperbole  and  Ellipfis,  is 
the  Conjugate  Diameter ,  which  fee.  This  is  fome- 
times  called  the  Axis  redius. 

AXIS,  in  Opticks ,  is  the  Ray  which  of  all  that 
are  fent  to  the  Eye  falls  perpendicularly  on  it,  and 
which  by  Confequence  palled  through  the  Centre 
of  the  Eye. 

AXIS  Common  or  Mean ,  is  a  Right-line  drawn 
from  the  Point  of  Concourfe  of  the  two  Optick 
Nerves  through  the  Middle  of  the  Right-line  which 
joins  the  Extremity  of  the  fame  Optick  Nerves. 

AXIS  of  Incidence ,  in  Dioptric ks ,  is  a  Right-line 
drawn  through  the  Point  of  Incidence ,  and  perpen¬ 
dicular  to  the  Refrading  Surface. 

AXIS  of  Refraction ,  is  that  which  is  made  by 
the  Ray  of  Incidence ,  diredly  prolonged  on  the 
In  fide  of  the  fecond  Medium  by  the  Ray  of  Re¬ 
fraction. 

AXIS  of  any  Glafs ,  [in  Opticks  f\  is  a  Right-line 
drawn  perpendicularly  through  the  Centre  of  the 
Glafs ;  or  if  it  be  a  Convex  Glafs,  through  the 
thickeft  Part  ;  if  a  Concave ,  through  the  thinneft 
Part  (which  in  each  is  called  the  Pole  of  the  Glafs ) 
diredly  on  to  the  Centre  of  the  Sphere,  the  Glafs 
Figure  is  a  Segment  of. 

AXIS  in  Peritrochio ,  is  a  Machine  for  the  rai¬ 
ling  of  Weights,  confifting  of  a  Cylindrical  Beam 
(which  is  the  Axis)  lying  horizontally,  and  fup- 


ported  at  each  End  by  a  Piece  of  Timber ;  and 
fomewhere  about  it,  it  hath  a  kind  of  Tympanum 
or  Wheel,  which  is  called  the  Peritrochium ,  in 
whofe  Circumference  are  Holes  made  to  put  in 
Staves  (like  thofe  of  a  Windlefs  or  Capftern)  in  order 
to  turn  the  Axis  round  the  more  eafily,  and  thereby 
to  raife  the  Weight  required  by  Means  of  a  Rope 
which  winds  round  the  Axis. 

AXIS  Indeterminate  of  an  Hyperbola ,  is  a  Right¬ 
line  which  divides  into  two  equal  Parts,  and  at 
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Right-angles,  an  infinite  Number  of  Lines  drawn 
parallel  to  one  another  within  the  Hyperbola. 

AXIS  Determinate ,  in  that  Figure,  is  a  Right¬ 
line  drawn  between  the  Vertices  or  Tops  of”the 
oppolite  Sections  or  Plyperbola. 

AXIS  Conjugate,  in  the  Hyperbola  :  See  Con¬ 
jugate. 

AYDE,  [in  Law,]  is  where  a  particular  Proprie¬ 
tor  is  impleaded, -and  not  being  able  to  defend  the 
Thing  for  which  he  is  fo  impleaded,  he  prayetb 
Ayde  of  fome  better  able  ;  which  is  done  two  Ways, 
i.  In  a  Plea  real ,  and  tenens  petit  auxilium  de 
A.  B.  fine  quo  refpondere  non  poteji.  z.  In  a  Plea 
per  final,  and  then  the  Defendant  petit  auxilium  ad 
manutenendum  Exitum. 

AYEL,  is  a  Writ  which  lies  where  the  Grand¬ 
father  (called  by  our  common  Lawyers  Bejayel ,  it 
fhould  be  Sefayeul )  was  feized  in  his  Demefne,  as 
of  Fee  ot  any  Lands  and  Tenements  in  Fee  fimple, 
the  Day  that  he  died,  and  a  Stranger  abateth  and 
entereth  the  fame  Day,  and  difpofl'efleth  the 
Heir. 

A\  Z  AMENT  A,  Eafements ,  in  Grants  of  Con¬ 
veyance  and  Demife,  did  include  any  Liberty  of 
Pailage,  High-way,  Water-courie,  or  other  cufto- 
mary  Benefit  for  the  Eafe  and  Accommodation  of 
the  Owners  or  Inhabitants  of  any  Houfe,  or  the 
Tenants  of  any  Land.  Rennet's  Glojjary. 

AZIMEN  Degrees ,  [Aftrologyf]  i.  e.  lame  or 
iveak.  Certain  Degrees  of  the  Z odiack,  lo  termed, 
becaufe  they  pretend  that  Perfons  born,  when  any 
of  them  afeend,  are  commonly  afflicted  with  Blind- 
nefs,  Lamenefs,  or  fome  other  natural  Imper- 
fedion. 

AZIMUTH  of  the  Sun ,  is  an  Arch  of  the  Ho¬ 
rizon  comprehended  between  the  Meridian  of  the 
Place,  and  any  given  Vertical,  and  may  be  found 
by  this  Propofition. 

As  the  Co-fine  of  the  Sun’s  Altitude,  is  to  the 
Sine  of  the  Time  from  Noon;  fo  is  the  Co-fine 
of  the  Sun’s  Declination,  to  the  Sine  of  the  Sun’s 
Azimuth  from  the  North ,  at  any  Time  of  the 
Day. 

AZIMUTH,  is  an  Arch  of  the  Horizon  com¬ 
prehended  between  the  Meridian  of  the  Place,  and 
any  other  Azimuth  Circle  ;  or  contained  between 
the  Prime  Vertical,  and  any  other  Azimuth  Circle. 

To  find  the  Azimuth  at  any  Time  :  See  the 
1  ith  Cafe  of  Oblique  Angled  Spherical  Triangles, 
under  the  "W old  Trigonometry . 

To  find  the  Sun’s  Azimuth,  as  alfo  the  Hour, 
by  the  Globe,  having  the  Sun’s  Place  and  Altitude 
given. 

Redify  your  Globe,  and  fit  the  Quadrant  ;  then 
turn,  both  Globe  and  Quadrant  about  till  the 
Sun’s  Place  cut  the  given  Altitude  in  the 
Quadrant  ;  for  then  the  Index  fhews  the 
Hour,  and  the  Quadrant  the  Azimuth  in  the 
Horizon. 

To  find  the  Sun’s  Azimuth  at  Six,  having  the 
Latitude  of  the  Place,  and  the  Sun’s  Declination 
given. 

Say,  As  the  Co-fine  of  the  Latitude  :  Is  to  the 
Radius  : :  So  is  the  Co-Tangent  of  the  Sun’s 
Declination  :  To  the  Tangent  of  the  Sun’s 
Azimuth  at  Six. 

Example.  Let  the  Latitude  be  5  i  Deg.  30  Min . 
and  the  Sun’s  Declination  be  n9  30'. 

Then 
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Then  to  the  Ar.  co  of  7  0 

the  Co-Sine  of  5  ^ 1  ’ 
Add  the  Co-Tangent  of  1  z°.  3 


30*.  —  0,205850 
i\  —  10,690891 


Sum  is  the  Tangent  of  83°.  50'  =210,896741 
which  is  the  Azimuth  at  Six  required. 

To  find  the  Time  when  the  Sun  will  be  exadtly 
on  the  Eaft  or  Weft  Azimuth ,  having  the  Sun’s 
Declination  and  Latitude  of  the  Place  given. 

Say*  As  the  Co-Tangent  of  the  Declination  :  Is 
to  the  Co-Tangent  of  the  Latitude  : :  So  is 
Radius  :  To  the  Sine  of  an  Ark  ;  which 
converted  into  Time,  (hews  the  Hour  from 
Six. 


Example.  Suppofe  the  Declination  be  1 1°.  31'. 

The  Latitude  of  the  Place  51.  30. 
Then  to  the  Ar.  co  of ")  .  ,  T  „ 

the  Co-Tangent  of  j  11  •  31  •  9)3  9 

Add  the  Co-Tangent  of  510.  30'.  —  9,900605 


Sum  is  the  Sine  of  090.  12’.  =  19,2097 1 3 
which  is  48  Minutes  of  an  Hour. 

Therefore  the  Sun  will  be  due  Eaft  in  the  Mor¬ 
ning  1 2  Minutes  before  Seven,  and  IV eft  in  the  E- 
vening  1 2  Minutes  after  Five. 


T o  find  the  Azimuth ,  having  given  the  Latitude 
of  the  Place,  the  Sun’s  Altitude  at  Six*  and  prefent 
Altitude. 

In  Summer » 

Say,  As  the  Co-fine  of  the  Altitude  :  Is  to  the 
Tangent  of  the  Latitude  !  :  So  is  the  Diffe¬ 
rence  between  the  Sines  of  the  Sun’s  Altitude 
at  Six,  and  prefent  Altitude  :  To  the  Sine  of 
the  Azimuth  from  Eaft  to  Weft. 

In  Winter ■. 

Say,  As  the  Co-fine  of  the  Altitude  :  Is  to  the 
Tangent  of  the  Latitude  :  :  So  is  the  Sum  of 
the  Sines  of  the  Sun’s  Altitude  at  Six,  and 
prefent  Altitude  :  To  the  Sine  of  the  Azimuth 
from  Eaft  or  Weft. 

AZIMUTH  Compafs ,  is  fomething  different 
from  the  common  Sea  Compafs ;  for  upon  the  round 
Box,  wherein  is  the  Card,  is  fattened  a  broad  braft 
Circle  c  b,  one  Semi-circle  whereof  is  divided  into 


cnual  Parts  or  ,DeSrees’  numbred  from  the 

Middle  of  the  faid  Divifions  both  Ways>  with  IO’ 
20  (Ac  t°  45  Degrees ;  which  Degrees  are  alfo 

divided  "iitto  Minutes  by  Diagonal  Lines  and  Cir- 
riPc  .  Rnr  thefe  graduating  Lines  are  drawn  from 
the  oppoftte  Part  of  the  Circle,  viz.  from  the 
Point  *,  wherein  the  Index  turns  in  I  ime  of  Ob- 
fervation. 
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b  a  Is  that  Index  moveable  about  the  Point  ** 
and  moves  with  a  Hinge,  that  lb  it  may  be  raifed 
or  laid  down,  according  to  Neceffity.  From  the 
upper  Part  of  this  Sight,  down  to  the  Middle  of  the 
Index,  is  fattened  a  fine  Hypothenufal  Lute- 
ftring  or  Thread  a  <?,  to  give  a  Shadow  upon  a 
Line  that  is  in  the  Middle  of  the  faid  Index. 

Note ,  The  Reafon  of  making  the  Index  move, 
on  a  Pin  fattened  at  *,  is,  that  the  Degrees 
and  Divifions  may  be  larger ;  for  now  they 
are  as  large  again  as  they  would  have  been* 
if  they  had  been  divided  from  the  Centre,  and 
the  Index  made  to  move  thereon. 

The  above-mentioned  broad  Circle  a  b ,  is  crofted 
at  Right-angles  with  two  Threads,  and  from  the 
Ends  of  thefe  two  Threads  are  drawn  four  final! 
black  Lines  on  the  Infide  of  the  round  Box  ;  alfo 
there  are  four  Right-lines  drawn  at  Right-angles 
to  each  other  on  the  Card. 

This  round  Box,  thus  fitted  with  its  Card,  gra¬ 
duated  Circle,  and  Index,  (Ac.  is  to  be  hung  in 
brafs  Hoops  B  !B  ;  and  thefe  Hoops  are  faftened  to 
the  great  fquare  wooden  Box  C  C. 

The  Ufe  of  the  Azimuth  Compafs  in  finding  the 

Sun’s  magnetical  Azimuth  or  Amplitude  *  and 

from  thence  the  Variation  of  the  Compafs , 

There  are  feveral  Ways  of  finding  the  Variation 
of  the  Needle,  as  by  riling  and  fetting  of  the  fame 
Star ;  or  by  the  Obfervation  of  the  two  equal  Alti¬ 
tudes  of  a  Star  above  the  Horizon,  lince  the  faid 
Star,  at  each  of  thofe  times  will  be  equally  diftant 
from  the  true  Meridian  of  the  World  j  or  elfe  by 
a  Star’s  Pafiage  over  the  Meridian. 

But  thefe  Methods  are  not  much  ufed  at  Sea  ; 
fir  ft,  becaule  the  Time  wherein  the  Sun,  or  a  Star* 
pailes  over  the  Meridian*  cannot  be  known  precile- 
ly  enough  ;  for  there  is  a  great  deal  of  Time  taken 
in  making  Oblervations  of  the  Sun’s  Altitudes,  till 
he  is  found  to  have  the  greateft  ;  that  is,  his  Meri¬ 
dian  Altitude. 

Secondly ,  Becaufe  the  Sun’s  Declination  may  be 
confiderably  altered*  and  alfo  the  Ship’s  Latitude  be¬ 
tween  the  Times  of  the  two  Obfervations  of  hi$ 
equal  Altitudes  above  the  Horizon  Morning  and  E- 
vening*  or  of  his  rifing  and  fetting. 

Therefore,  the  Variation  of  the  Compafs  may 
much  better  be  found  by  one  Obfervation  of  the 
Sun’s  magnetical  Amplitude,  or  Azimuth.  But 
the  Sun’s  Declination,  and  the  Latitude  of  the  Place 
the  Ship  is  in,  mutt  be  known,  that  fo  his  true  Ami 
plitude  may  be  had  ;  his  Altitude  muftalfo  be  given* 
when  the  magnetick  Azimuth  is  taken,  that  fo  his 
true  Azimuth  may  be  had  at  that  Time  alfo.  Now 
if  the  Obfervation  be  for  an  Amplitude  at  Sun- 
riling,  or  an  Azimuth  before  Noon,  you  mutt  put 
the  Centre  of  the  Index  b  c  upon  the  Weft  Point 
of  the  Card  within  the  Box,  that  they  may  agree 
or  come  together  ;  but  if  the  Obfervation  be  for  the 
Sun’s  Amplitude,  fetting,  or  an  Azimuth  in  the 
Afternoon,  then  you  mull  turn  the  Centre  of  the 
Index  right  againft  the  Eaft  Point  of  the  Card,  and 
make  the  Lines  w  ithin  the  Box  concur  with  thofe 
on  the  Card.  Having  thus  fitted  the  Inftrument 
for  Obfervation,  turn  the  Index  b  e  towards  the 
Sun,  till  the  Shadow  of  the  Thread  de  falls  directly 
upon  the  Slit  of  the  Sight,  and  upon  the  Line  that 
is  along  the  Middle  of  the  Index;  then  will  the  in¬ 
ner  Edge  of  the  Index  cut  the  Degree  and  Minute 
of  the  Sun’s  magnetical  Azimuth  from  the  North 
or  South. 
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But  note,  that  if  the  Compafs  being  thus  plac’d, 
the  Azimuth  be  lefs  than  45  deg.  from  the  South, 
and  the  Index  be  turned  towards  .the  Sun,  it  will 
then  pafs  off  the  D.ivifions  qf  the  Limb,  and  fo  they 
become  ufelels  as  .it  now  Hands ;  therefore  yqu  mult 
turn  the  Inftrument  juft  a  Quarter  of  the  Compafs, 
that  is,  place  the  Centre  of  the  Index  or  the  North 
or  South  Point  of  the  Card,  according. as  the  Sun  is 
from  you,  and  then  the  Edge  thereof  will  cut  the 
Degree  of  the  magnetick  Azimuth,  or  Sun’s  Azi¬ 
muth  from  the  North,  as  before. 

The  Sun’s  magnetical  Amplitude,  (that  is,  the 
Diftance  from  the  Eaft  or  Weft  Points  of  the  Com¬ 
pafs,  to  that  Point  in  the  Horizon  whereat  the  Sun 
rifes  or  fets)  being  obferved  by  this  Inftrument,  the 
■Variation  of  the  Compafs  may  be  thus  found. 

Example.  Being  out  at  Sea  the  15  th  Day  of  May , 
in  the  Year  1715,  in  45  deg.  North  Lat.  I  find 
from  Tables,  that  the  Sun’s  Declination  is  19  deg. 
North ,  and  his  Eajl  Amplitude  27  deg.  25  min. 
North  ;  now  I  obferve  by  the  Azimuth  Compafs, 
the  Sun’s  magnetical  Amplitude  at  his  riling  and 
fetting  ;  and  hnd,  that  he  rifes  between  the  6  2d  and 
63d  deg.  reckoning  from  the  North  towards  the 
Eaft  Part  of  the  Compafs,  that  is,  between  the 
27th  and  28th  deg.  from  the  Eaft  ;  and  fince  in  this 
Cafe  the  magnetical  Amplitude  is  equal  to  the  true 
Amplitude,  I  conclude,  that  at  this  Place  and  Time 
the  Needle  has  no  Variation. 

But  if  the  Sun  at  his  Riling  Ihould  have  appeared 
between  52  and  53  deg.  from  the  North  towards 
the  Eaft,  his  magnetical  Amplitude  would  then  be 
between  3  7  and  3  8  deg.  that  is,  about  1  o  deg .  great¬ 
er  than  the  true  Amplitude  ;  and  therefore  the  Nee¬ 
dle  would  vary  about  1  o  deg.  North-Eafterly.  If, 
on  the  contrary,  the  magnetical  Eaft  Amplitude 
found  by  the  Inftrument  fhould  be  lefs  than  the  true 
Amplitude,  their  Difference  would  fhew,  that  the 
Variation  of  the  Needle  is  North  Eafterly.  For  if 
the  magnetical  Amplitude  be  greater  than  the  true 
Amplitude,  this  proceeds  from  hence,  that  the  Eaft 
Part  of  the  Compafs  is  drawn  back  from  the  Sun 
towards  the  South,  and  the  Flower-de-luce  of  the 
Card  approaches  to  the  Eaft,  and  fo  gives  the  Varia¬ 
tion  North-Eafterly.  The  Reafon  for  the  contra¬ 
ry  of  this  is  equally  evident. 

If  the  true  Eaft  Amplitude  be  Southwardly,  as 
likewife  the  magnetical  Amplitude  and  this  laft  be 
tffe  greater,  then  the  Variation  of  the  Needle  will  be 
North-Weft;  and  if  on  the  contrary,  the  magne¬ 
tical  Amplitude  be  lefs  than  the  true  Amplitude,  the 
Variation  of  the  Needle  will  be  North-Eafterly,  as 
many  Degrees  as  are  contained  in  their  Difference. 

What  we  have  faid  concerning  North- Eaft  Am¬ 
plitudes,  muff  be  underftood  of  South- Weft  Ampli¬ 
tudes  ;  and  what  we  have,  faid  of  South-Eaft  Ampli¬ 


tudes,  muft  be  underftood  of  North-Weft  Ampli¬ 
tudes. 

Finally ,  If  Amplitudes  are  found  of  different  De¬ 
nominations  ;  for  Example,  when  Amplitudes  are 
Eaft,  if  the  true  Amplitude  be  6  deg.  North,  and 
the  magnetical  Amplitude  5  deg.  South,  then  the 
Variation,  which  in  this  Cafe  is  North-Weft,  will 
be  greater  than  the  true  Amplitude,  it  being  equal  to 
the  Sum  of  the  magnetical  and  true  Amplitudes ; 
and  fo  adding  them  together,  we  fhall  have  r  r  deg. 
of  North-Weft  Variation.  Underftand  the  fame 
for  Weft  Amplitudes. 

The  Variation  of  the  Compafs  may  likewife  be 
found  by  the  Azimuth ;  but  then  the  Sun’s  Decli¬ 
nation,  the  Latitude  of  the  Place,  and  his  Altitude, 
muft  be  had,  that  fo  his  true  Azimuth  may  be  found. 

AZIMUTH  Magnetical :  See  Magnetical  Azi¬ 
muth. 

AZIMUTHS,  or  Vertical  Circles ,  are  great  Cir¬ 
cles  interfering  each  other  in  the  Zenith  and  Nadir , 
(as  Meridians  or  Hour-Circles  do  in  the  Pole)  and 
cutting  the  Horizon  at  Right-angles. 

On  the  Globes  thele  Circles  are  not  drawn,  but 
are  reprefented  by  the  Quadrant  of  Altitude  when 
it  is  fcrewed  in  the  Zenith. 

And  on  thefe  Azimuths  is  reckoned  the  Sun’s 
Altitude,  when  he  is  not  on  the  Meridian. 

AZOTH,  (among  the  Chymifs)  fignifies  fome- 
times  an  univerfal  Medicine,  fometimes  the  Mer¬ 
cury  of  a  Metal. 

AZURE,  [in  Heraldry ,]  a  Term  for  a  blue  Co¬ 
lour  in  the  Coats  of  all  Perfons 
under  the  Degree  of  a  Baron  ; 
but  in  the  Efcutcheons  of  the 
Noblemen  ’tis  called  Saphir ;  and 
in  thofe  of  Sovereign  Princes  ’tis 
called  Jupiter .  In  Engraving  it 
is  reprefented  by  Strokes  or  Hatch¬ 
es  drawn  only  horizontally,  thus, 
as  in  the  annexed  Figure. 

AZUGOS  or  AZYGOS,  [*a£i >y@- ,  ]  is  a  no¬ 
table  Branch  of  the  Vena  cava ,  called  Vena  fine  pa- 
ri,  becaufe  it  is  lingle,  having  no  Fellow.  It  de¬ 
fends  through  the  Right  Side  of  the  Cavity  of  the 
Thorax ,  and  when  it  is  come  as  far  as  the  8th  or 
9th  Vertebra ,  it  begins  juft  to  keep  the  Middle,  and 
fends  forth  on  each  Side  intercoftal  Branches  to  the 
Interftices  of  the  eight  loweft  Ribs,  and  there  is  di¬ 
vided  into  two  Branches,  of  which  the  larger  de¬ 
scends  to  the  Left,  betwixt  the  Procefles  of  the 
Diaphragm,  and  is  inferted  fometimes  into  the  Ca¬ 
va  above  or  below  the  Emulgent,  but  oftner  into 
the  Emulgentitlelf.  The  other,  which  goes  down 
on  the  Right-hand,  enters  the  Cava ,  commonly  a 
little  above  the  Emulgent,  but  very  feldom  is  joined 
to  the  Emulgent  itfelf. 
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BACCIFEROUS  Plants ,  [  Baccifer ,  L. 
bearing  Berries ,~]  whether  Trees,  Shrubs, 
or  Herbs,  are  fuch  as  bear  Berries  ;  and 
Berries  are  Fruits  covered  with  a  thin  Mem¬ 
brane,  in  which  is  contained  a  Pulp,  which  grows 
foft  and  moift  when  ripe,  and  contains  the  Seed 
within  the  Subftance.  The  Bacciferous  Herbs  are 
the  Cbamcsmorus ,  Smilax  afpera ,  'Bryonia  alba  and 
nigra ,  Angelica  baccifera ,  Aconitum  Racemofum, 
Solanum  Racemofum  Americanum ,  Hypoglqffum , 
Lauras  Alexandrina ,  Oxymyrfine,  Polygonal  urn, 
Lilium  Convallium ,  Monophyllon ,  Mandr agora , 
Herba  Paris ,  Solanum  Lethale ,  'Malum  Injanum, 
Solanum  Vulgare ,  Alfme  Baccijera,  Solanum -Som- 
niferum ,  Alkekengi. ,  Ajparagus ,  Pit  is  Idtci  phlluf- 
Jlris ,  &c. 

The  Bacciferous  Trees ,  Mr.  divides  into 
four  Kinds. 

i .  Such  as  bear  a  caliculate  or  naked  Berry,  ihe 
Flower  and  Calix  both  falling  off  together,  and 
leaving  the  Berry  bare,  as  the  Sajjafras  Tree ,  &c. 

2.  Such  as  have  a  naked >  monopyrenous  Fruit, 
z.  containing  in  it  only  one  Seed  ;  as  the  Arbutus 
Terebintbus ,  Lent  feus,  Vifcus,  Pbyllertea,  Sambucus, 
Aquaticus,  Laur-eola ,  Ckanuelcea  Germanica  (or 
Mezcreon )  Viburnum,  Cor  nut,  Rhamnus,  he. 

3.  Such  as  have  alfo  a  naked  but  polypyrencus 
Fruit  ;  i.  e.  one  containing  two  or  more  Kernels 
or  Seeds  within  it ;  as  the  Jajaminum ,  Liguftrum, 
Alnus ,  Berber  is,  Alaternus ,  Sambums  vulgaris,  Vi~ 
tis,  the  Tea  Plant,  Euonymus  vulgaris.  Agrifolium , 
Rhamnus  catbarticus ,  Capparis,  Erica  Baccifera, 
he. 

4.  Such  as  have  their  Fruit  compofed  of  many 
Acini  or  round  foft  Balls  (for  the  Word  Acinus,  in 
Botany,  is  rather  a  Grape  than  a  Grape-Jlone )  fet 
clofe  together  like  a  Bunch  of  Grapes ;  as  the  Uva 
Marina ,  Rubus  vulgaris,  Rubus  Idaus,  and  the 
Rubus  minor  fru flu  caruleo. 

BACCIVOROUS  [ baccivorus ,  L.  devouring 
Berries]  Creatures ,  are  luch  Animals  as  feed  upon 
Berries. 

BACBERIND  Thief,  (a  Term  in  Law,)  fig- 
nifying  a  Thief’ taken  with  the  Manner  (as  they 
fay)  i.  e.  having  on  his  Back  or  about  him,  thole 
tilings  he  hath  ftollen.  It  is  by  fome  taken  for  an 
Offender  againft  Vert  or  Venil'on  in  the  For  elf. 

BACCHIUS,  is  a  Foot  of  a  Latin  Verfe,  con¬ 
fiding  of  three  Syllables,  where  the  firft  is  fhort, 
and  the  two  laft  long,  as  Egejlas  :  This  is  the  Re¬ 
verie  of  a  Tdaflyl.  L. 

BACILLI,  are  thofe  Medicines  which  are  of  a 
long  round  Figure,  like  a  Stick,  b'c. 

BACK  SI' AYS  of  a  Ship  ;  fee  Stays. 

BACK- STAFF,  the  fame  with  Davis’s  Qua¬ 
drant,  or  the  Englijb  Quadrant,  as  it  is  called  by 
the  French.  ’1'was  invented  by  one  Captain 
Davis,  a  iVeljbman  ;  and  is  a  Sea  Inftrument  of 
good  Uie  to  take  the  Sun  s  Altitude  at  Sea.  It 
conlifts  of  three  Vanes,  A,  B,  and  C  ;  and  of 
two  Arches. 

The  Vane  at  A  is  called  the  Horizon  Vane,  that 
at  B  the  Shade  Vane,  and  that  at  C  the  Sight  Vane . 
The  lefler  Ark  B  is  of  60  Degrees,  and  that  of  6 
(or  fg)  of  30  Degrees.  In  Time  ofObfervation, 
the  Shadow  Vane  B  is  fet  upon  the  60th  Arch  juft 
to  an  even  Degree  of  fome  Altitude,  lefs  than  you 
judge  the  Complement  of  the  Sun’s  Altitude  will 


be,  by  10  or  15  Degrees.  The  Horizon  Vane  is 
put  on  at  A ,  and  the  Sight  Vane  on  the  Toth'  Ark 
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f  g  ;  and  then  the  Obferver’s  Back  being  turned 
to  the  Sun  (whence  the  Name  of  Back-Staff  or 
Back-Quadrant)  he  lifts  up  the  Inftrument,  and 
looks  through  the  Sight- Vane,  riling  or  falling  the 
Quadrant,  till  the  Shadow  of  the  upper  Edge  of 
the  Shade  Vane  fall  on  the  upper  Edge  of  the  Slit 
in  the  Horizon  V ane ;  and  if  then  you  can  fee  the 
Horizon  through  the  faid  Slit,  the  Obfervation  is 
well  made  :  But  if  the  Sea  appear  inftead  of  the 
Horizon,  move  the  Sight-Vane  lower  towards  g  ; 
if  the  Sky  appear,  move  it  upwards  towards/';  and 
fo  try  it  till  it  comes  right. 

Then  obferve  how  many  Degrees  and  Minutes 
are  cut  by  that  Edge  of  the  Sight  Prane,  which  an- 
fwers  to  the  Sight-Hole,  and  to  them  add  the  De¬ 
grees  cut  by  the  upper  Edge  of  the  Shade  Vane: 
the  Sum  is  the  Sun’s  Diftance  from  the  Zenith,  dr 
the  Complement  of  his  Altitude. 

To  find  the  Meridian  Altitude  by  this  Inftru¬ 
ment,  you  muft  continue  the  Obfervation  as  long 
as  you  perceive  the  Altitude  to  be  increafing  ; 
which  you  will  find  by  the  Sea’s  appearing  ftill 
through  the  Slit  inftead  of  the  Horizon,  and  as  you 
move  the  Sight  Vane  lower  :  But  as  loon  as  ever 
you  fee  the  Sky  appear  inftead  of  the  Horizon,  the 
Altitude  is  then  diminifhing,  and  you  muft  delift ; 
and  adding  (as  before)  the  Degree  and  Minutes  on 
the  two  Arks  together  into  one  Sum,  it  gives  the 
Sun’s  Zenith  Diftance,  or  his  Co-altitude  ;  and  this 
fubftraded  from  900.  leaves  the  true  Altitude  above 
the  Horizon.  .  ( 

That  excellent  Aftronomer  Mr.  Flamflead ,  con¬ 
trived  a  Glafs  Lens  or  double  Convex  to  be  placed 
in  the  Middle  of  the  Shade  Vane,  which  makes  a 
fmall  bright  Spot  on  the  Slit  of  the  Horizon  Vane , 
inftead  of  the  Shade  :  And  this  is  a  great  Improve¬ 
ment/  if  the  Glafs  be  truly  made  ;  for  by  this 
Means  the  Inftrument  may  be  ufed  in  hazy  Wea¬ 
ther,  and  a  much  more  accurate  Obfervation  made 
in  clear  Weather,  than  could  be  by  the  Shadow. 

But  after  all,  this  Quadrant  is  by  no  Means  fo 
accurate  as  could  be  wifhed  ;  and  a  large  heavy 
Brafs  Aftrolabe  muft  needs  be  a  much  better  Inftru¬ 
ment. 

BACULE,  [in  Fortification ,]  is  a  kind  of  Port- 
cullice  or  Gate  made  like  a  Pit-fall  with  a  Counter- 
poife,  and  fupported  by  two  Stakes.  ’Tis  ufually 
made  before  the  Corps  de  Gards  advanced  near  the 

(jcitCS  jpf 

BACULOMETRY,  [of  Baculus,  L .  of  (id k- 
Tfov,  a  Staff \  and  Gr.  Meafuref]  according 
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to  fome,  is  the  Art  of  meafuring  accefiible  and  in- 
acceffibleHeights,by  the  Help  of  one  or  more  Staves. 

BADGER,  [of  Bagagier,F.~\  in  Law,  is  one 
that  is  licenfed  to  buy  Corn  or  other  Viduals  in 
one  Place,  and  carry  it  to  another. 

BAIL  or  Bale  ;  the  Seamen  call  lading  or  call¬ 
ing  the  Water  by  Hand  out  of  a  Boat  Bailing  ;  and 
when  the  Water  is  thus  bailed  out,  they  fay,  the 
Boat  is  freed.  They  call  alfo  thofe  Hoops  that  bear 
up  the  Tilt  of  a  Boat  Bails. 

BAIL,  [in  Laivf  is  the  fetting  at  Liberty  one 
arrelled  or  imprifoned  upon  an  Adtion  either  civil 
or  criminal,  under  Sureties  taken  for  his  Appear¬ 
ance  at  a  Day  and  Place  certainly  afligned :  And 
there  is  both  Common  and  J'pecial  Bail ;  Common 
Bail  is  in  Adtions  of  fmall  Prejudice,  or  flight 
Proof,  in  which  Cafe  any  Sureties  are  taken ;  Spe¬ 
cial  Bail,  is  given  in  Cafes  of  greater  Weight,  who 
mull  be  Subfidy-Men  attheleail,and  they  according 
to  the  Value.  F. 

BAILMENT, [a  Term  in  Zdtc,]fignifying  the 
Delivery  of  Things,  whether  Writings  or  Goods, 
to  another,  fometimes  to  be  delivered  back  to  the 
Bailor,  that  is,  to  him  that  fo  delivers  them,  fome¬ 
times  to  the  Ufeofhim  to  whom  they  are  deliver’d, 
and  fometimes  to  a  third  Perfon. 

BAILIFF,  is  an  Officer  that  belongs  to  a  Ma¬ 
nor,  to  order  the  Husbandry,  and  hath  Authority 
to  pay  Quit-rents  ifluing  out  of  the  Manor,  fell 
Trees,  repair  Houfes,  isfc.  This  Officer  is  he  whom 
the  ancient  Saxons  called  a  Reeve. 

BAILIFF  Errant ,  is  one  that  the  Sheriff  makes 
and  appoints  to  go  about  the  Country  to  exe¬ 
cute  Writs,  to  fummon  the  Country  Seffions,  Af- 
fizes,  &c. 

BAILIFFS  of  Franchifes,zre  thofe  which  are  ap¬ 
pointed  by  every  Lord  within  his  Liberty,  to  do 
fuch  Offices  within  his  Precindts,  as  the  'Bailiff'  Er¬ 
rant  doth  abroad  in  the  Country. 

BAILIWICK,  is  the  Jurifdidlion  of  a  Bailiff 
within  his  Lord’s  Franchife. 

BAKER’s  Central  Rule  for  conftruding  Equa¬ 
tions  :  S toConfruftion  of  Equations. 

BALANCE,  Libra ,  or  the  Scales ,  one  of  the 
fix  Ample  Powers  in  Mechanicks ,  ufed  principally 
for  determining  the  Equality  or  Difference  of 
Weights  in  heavy  Bodies,  and  confequently  their 
Malles  or  Quantities  of  Matter.  The  Balance  is 
of  two  Kinds,  viz.  Ancient  and  Modern  ;  the  an¬ 
cient  or  Roman ,  called  the  Statera  Romana ,  or 
Steel-yard ,  confifts  of  a  Lever  or  Beam,  move- 
able  on  a  Centre,  and  fufpended  near  one  of  its 
Extreams ;  on  one  Side  the  Centre  are  applied  the 
Bodies  to  be  weighed,  and  their  Weight  ;  meafu- 
red  by  the  Divifions  marked  on  the  Beam,  in  the 
Place  where  a  Weight  moveable  along  the  Beam  be¬ 
ing  fixed,  keeps  the  Balance  in  Equilibria.  This  is 
ilill  in  Ufe  in  Markets,  &c.  where  large  Bodies  are 
to  be  weigh’d. 

The  modern  Balance ,  now  ordinarily  in  Ufe, 
confifts  of  a  Lever,  or  Beam  fufpended  exadtly  by 
the  Middle,  to  the  Extremes  wffiereof  are  hung 
Scales ;  in  each  Cafe  the  Beam  is  called  the  Bra- 
cbia  ;  the  Line  on  which  the  Beam  turns,  or  which 
divides  its  Brachia ,  is  called  the  Axis ,  and  when 
confidered  with  Regard  to  the  Length  of  the  Bra¬ 
chia ,  is  but  efteemed  a  Point,  and  called  the  Centre 
of  the  Balance ,  and  the  Places  where  the  Weights 
are  applied,  the  Faints  of  Sujpenfion  or  Application , 
in  the  Roman  Balance ;  therefore  the  Weight  ufed 
for  a  Counter-balance  is  the  fame,  but  the  Points  of 
Application  various  j  in  the  Common  Balance  the 


Counterpoife  is  various,  and  the  Points  of  Appli¬ 
cation  the  fame,  the  Principal  on  which  each  is 
founded  is  the  fame,  and  may  be  conceived  from 
what  follows. 

The  Axis  of  a  Balance,  is  that  Line  about 
which  the  Balance  moves,  or  rather  turns  round. 

When  we  confider  the  Length  of  the  Brachia , 
or  of  the  Beam,  then  the  -Axis  is  to  be  look’d  up¬ 
on  as  a  Point,  and  called  the  Centre  of  the  Balance. 

We  call  Points  of  Sufpenfon  or  Application ,  thofe 
Points  where  the  Weights  really  are,  or  from  which 
they  hang  freely ;  or  the  Scales  in  which  the  Weights 
are  placed. 

Concerning  this  Machine,  we  are  to  obferve, 

That  the  Weight  does  equally  prefs  the  Point  of 
Sufpenfion,  at  whatever  Height  it  hangs  from  it  ; 
and  in  the  fame  Manner  as  if  it  was  fixed  at  that 
very  Point. 

tor  the  Weight  at  all  Heights  equally  ftretches 
the  Rope  by  which  it  hangs  ;  this  is  alfo  proved  by 

Experiment  i .  In  the  Balance  A  B ,  the  Weight 
P  by  Means  of  the  Rope  B  D  ( Plate  z.  Fig.  1 4.)  is 
fufpended  at  different  Heights  ;  and  the  Pofition  of 
the  Balance  is  not  changed  by  it. 

The  Adion  of  a  Weight  to  move  a  Balance,  is 
by  fo  much  greater,  as  the  Point  preiled  by  the 
Weight  is  morediftant  from  the  Centre  of  the  Ba¬ 
lance  ;  and  that  Adion  follows  the  Proportion  of 
the  Diftance  of  the  faid  Point  from  that  Centre. 

When  the  Balance  moves  about  its  Centre,  the 
Point  B  del'cribes  the  Arc  Bb ,  (Plate  z.  Fig.  15.) 
whilft  the  Points  defcribes  the  Arc  A  a, which  is  the 
biggeft  of  the  two  ;  therefore  in  that  Motion  of  the 
Balance,  the  Adtion  of  the  fame  Weight  is  diffe¬ 
rent,  according  to  the  Point  to  which  it  is  applied, 
and  it  follows  the  Proportion  of  the  Space  gone  thro* 
by  that  Point ;  at  A  therefore  it  is  as  A  a ,  and  at  B 
as  Bb  but  thofe  Arcs  are  to  one  another  as  C  A 
to  CB. 

Experiment  2.  The  Brachia  of  the  Balance  A 
B  ( Plate  z.  Fig.  16.)  are  divided  into  equal  Parts  ; 
and  one  Ounce  applied  to  the  9th  Divifion  from  the 
Centre,  is  as  powerful  as  three  Ounces  at  the  third; 
and  two  Ounces  at  the  fixth  Divifion  ad  as  ftroncr- 
ly  as  three  at  the  fourth. 

The  Conftrudion  of  a  Balance  for  this  and  fome 
other  following  Experiments,  is  plain  enough  from 
the  Figure;  hence  it  follows,  that  theAdionof  a 
Powder  to  move  a  Balance,  is  in  a  Ratio  compoun¬ 
ded  of  the  Power  itfelf,  and  its  Diftance  from  the 
Centre ;  for  that  Diftance  is  as  the  Space  °one 
through  in  the  Motion  of  the  Balance. 

A  Balance  is  laid  to  be  in  Equilibria,  when  the 
Adions  of  the  Weights  upon  each  B rachium  to 
move  the  Balance  are  equal,  fo  that  they  mutually 
deftroy  each  other,  as  appears  by  the  foregoing  Ex¬ 
periment. 

When  a  Balance  is  in  Equilibria,  the  Weights 
on  each  Side  are  laid  to  equiponderate. 

Unequal  Weights  can  equiponderate  ;  for  this  it 
is  requilite,  that  the  Diftances  from  the  Centre  be 
reciprocally  as  the  Weights  in  that  Cafe,  if  each 
Weight  be  multiplied  by  its  Diftance,  the  Produds 
will  be  equal. 

Experiment  3 .  In  the  above-meniioned  Balance 
(Plate  2.  Fig.  1 6.)  one  Ounce  at  the  Diftance  of  the 
ninth  Divifion  from  the  Centre,  equiponderates 
with  three  Ounces  at  the  third  Divifion. 

The  St  eel. yard,  or  Statera  Rornana,  which 
weighs  any  thing  with  one  Weight,  is  made  upon 
this  Principle. 

Experiment 
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Experiment  4.  The  Steel-yard  A  B  ( Plats  2. 
pig.  17.}  has  two  Brachia  very  unequal  ;  a  Seale 
hangs  at  the  fhorteft ;  the  longeit  is  divided-into  un¬ 
equal  Parts  ;  apply  fuch  a  Weight  to  it,  that  at  the 
firft  Divifion  it  fliall  equiponderate  with  one  Ounce 
fcid  in  the  Scale  ;  then  the  Body  to  be  weighed  is 
put  into  the  Scale,  and  the  above-mentioned  Weight 
is  to  be  moved  along  the  longeft  Brachium ,  till  you 
find  the  Equilibrium ;  the  Number  of  Divifions  be¬ 
tween  the  Body  and  the  Centre,  fliers  the  Num¬ 
ber  of  Ounces  that  the  Body  weighs,  and  the  Sub- 
divifions  the  Parts  of  an  Ounce. 

Upon  this  Principle  alfo  is  founded  the  deceitful 
Balance,  which  cheats  by  the  Inequality  of  the  Bra¬ 
chia. 

Experiment  5.  Take  two  Scales  of  unequal 
Weights,  in  the  Proportion  of  9  to  10  (Plate  2. 
Fig.  1.)  and  hangone  of  thein  at  the  tenth  Divifion 
of  the  Balance  above  defcribed,  and  the  other  at  the 
ninth  Divifion,  fo  that  there  may  be  an  Equilibri¬ 
um  ;  if  then  you  take  any  Weights  ;  which  are  to 
one  another  as  9  to  10,  and  put  the  firft  in  the 
firft  Scale,  and  the  other  in  the  other,  they  Will 
equiponderate.  ,  , 

Several  Weights  hanging  at  feveral  Diftances  on 
bne  Side,  may  equiponderate  with  a  Angle-  Weight 
on  the  other  Side :  To  do  this,  it  is  required,  that 
the  Produdt  of  that  Weight,  by  its  Diftance  from 
the  Centre,  be  equal  to  the  Sum  of  the  Products 
of  all  the  other  Weights,  each  being  multiplied  by 
its  Diftance  from  the  Centre. 

Experiment  6.  Hang  three  Weights  of  an 
Ounce  each*  at  the  fecond,  third,  and  fifth  Divi¬ 
fions  front  the  Centre,  and  they  will  equiponde¬ 
rate  with  the  Weight  of  one  fingle  Ounce  applied 
at  the  tenth  Divifion  of  the  other  Brachium ,  ( Plate 
z.  Fig.  18.)  and  the  Weight  of  one  Ounce  at  the 
fixth  Divifion,  and  another  of  three  Ounces  at  the 
fourth  Divifion,  will  equiponderate  with  a  Weight 
of  two  Ounces  on  the  other  Side  at  the  ninth  Divi¬ 
fion. 

Several  Weights,  unequal  in  Number,  on  either 
Side,  may  equiponderate  in  that  Cafe,  if  each  of 


them  bo  multiplied  by  its  Diftance  from  the  Centre* 
the  Sums  of  the  Products  on  either  Side  will  be 
equal  ;  and  if  thofe  Sums  are  equal,  there  will  be 
an  Equilibrium. 

Experiment  7.  Hang  on  a  Weight  of  two  Oun- 
(ces  Plate  2.  Fig.  19.)  at'  the  fifth  Divifion,  and  two 
others,  each  of  one  Ounce,  at  the  fecond  and  fe- 
venth,  and  on  the  other  Side  hang  two  Weights, 
each  alfo  of  one  Ounce,  at  the  ninth  and  tenth  Di- 
Vifions  ;  and  thefe  two  will  equiponderate  with 
thofe  three. 

*1  he  following  Proportion  on  the  Balance,  not  before 
taken  Notice  of  by  any  Mechanical  Writers ,  ivas 
explained  and  confirmed  before  the  Royal  Society s 
by  Dr.  Defaguliers. 

Theorem.  Figure  It. 

d  3  is  a  Balance,  on  which  the  Scale  E,  with 
a  Man  in  it,  is  fuppofed  to  hang  at  one  End  Z?9 
which  is  counterpoifed  by  the  Weight  /^hanging 
at  the  other  End  of  the  Balance  A.  If  the  Man  in 
the  Scale  pufhes  with  a  Cane,  or  other  ftiff  Body, 
upwards  againft  the  Beam  any  where  between  the 
Points  C  and  a?,  (provided  he  puihes  not  dire&ly 
againft  B )  he  will  by  that  Means  make  him  feif  hea¬ 
vier,  or  overpoife  the  Weight  W,  though  the  Stop 
G  C  hinders  the  Scale  E  from  being  thruft  outwards 
frontwards  TJ  :  The  Man  alfo  by  pufhing  upwards 
againft  5,  or  any  where  between  B  and  :Z),  (pro¬ 
vided  he  does  not  pufh  directly  againft  T))  will  make 
himielf  lighter,  or  be  overpoifed  by  the  Weight  W9 
which  before  did  but  juft  counterpoiie  the  Weight 
of  his  Body  and  the  Scale. 

If  the  common  Centre  of  Gravity  of  the  Scale  E± 
and  the  Man  who  is  difpofed  to  ftand  in  it  be  at 
and  the  Man,  by  thrufting  againft  any  Part  of  the 
Beam  caufe  the  Scale  to  move  outwards,  fo  as  to 
carry  the  faid  common  Centre  of  Gravity  to  k 
then  inftead  of  B  Ei  LI  will  become  the  Line  of 
Direction  of  the  compound  Weight,  the  A&ion  of 
which  will  be  increafed  in  the  Ratio  of  L  C  to  B 
C.  This,  is  what  feveral  Writers  of  Mechanic  is 
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have  explained  ;  but  the  Cafe,  when'  the  Scale  is 
kept  from  flying  out,  as  it  is  here  by  the  Poll  g  g , 
which  keeps  it  in  its  Plate,  as'  if  the  Strings  of  the 
Scale  were  become  inflexible,  has  not  been  confider- 
ed  by  any  one. 

Now  to  explain  this  Cafe,  Let  the  Length  B 
D  of  half  of  the  Brachiunt  B  C,  be  fuppofed  to 
be  equal  to  three  Feet,  the  Line  B  E  to  four  Feet, 
the  Line  E  D  of  five  Feet  to  be  the  Direction  in 
which  the  Man  pufhes  D  F  and  F  E,  to  be  re- 
fpeddively  equal  and  parallel  to  B  E  and  B  and 
the  whole  or  abfolute  Force,  with  which  the  Man 
pufhes  equal  to  (or  able  to  raife)  ten  Stone  ;  let  the 
oblique  Force  it  D  (=  io  Stone)  be  refolved  into 
the  two  it  F  and  E  B,  (or  its  Equal  F  D)  whofe 
Directions  are  at  Right-angles  to  each  other,  and 
the  refpeddive  Quantities  (or  Intenfities)  of  which 
are  as  6  and  8,  becaufe  E  F  and  B  E  are  in  that 
Proportion  to  each  other,  and  to  E  D.  Now  E  F 
being  parallel  to  B  TO  C  A,  the  Ream,  it  does  no 
way  affedd  the  Beam  to  move  it  upwards;  and 
therefore  there  is  only  the  Force  reprefented  by  E 
D  or  8  Stone  to  pufh  the  Beam  upwards  at  D. 
For  the  fame  Reafon,  and  becaufe  Addion  and  Re¬ 
action  are  equal,  the  Scale  will  be  puttied  down  at 
E  with  the  Force  of  8  Stone  alfo.  Now  feeing 
the  Force  at  E  pulls  the  Beam  perpendicularly 
downwards  from  the  Point  B,  diftant  from  C,  the 
whole  Length  of  the  Brachiunt  B  D,  its  Addion 
downwards  will  not  be  diminiftied,  but  may  be 
exprefled  by  8  x  B  C  ;  whereas  the  Action  up¬ 
wards  again  ft  E  will  be  half  loft,  by  reafon  of  the 
diminiftied  Diftance  from  the  Centre  is  only  to  be 
B  C 

exprels’d  by  8  x  — 1  ;  and  when  the  Action  up- 

_  2 

wards  to  raife  the  Beam  is  fubtradfed  from  the  Ac¬ 
tion  downwards  to  deprefs  if,  there  will  ftill  re¬ 
main  four  Stone  to  pufh  down  the  Scale  j  becaufe 

_ _  BC 

8  *B  C  — - 8  x  =  4  B  c. 

i' 

Confequently,  a  Weight  of  four  Stone  muft  be 
added  at  the  End  A  to  reftore  the  Equilibrium : 
Therefore  a  Man,  £3* c.  pufhing  upwards  under  the 
Beam  between  B  and  D,  becomes’ heavier.  gLE.D. 

On  the  contrary,  if  the' Scale  fhould  hang  at  F 
from  the  Point  D  only  three  Feet  from  the  Centre 
of  Motion  C ,  and  a  Poll  g  g  hinders  the  Scald  from 
being  pufh’d  inwards  towards  C,  then  if  a  Man  in 
this  Scale  F  pufhes  obliquely  againft  B  with  the  ob¬ 


lique  Force  above-mentioned  ;  for  .the  Reafons  be¬ 
fore  given  (in  refolving  the  oblique  Force  into  two 
others  adding  in  Lines  perpendicular  to  each  other) 
the  whole  Force  will  be  reduced  to  8  Stone,  which 
pufhes  the  Beam  diredbly  upwards  at  B ,  while  the 
fame  Force  of  8  Stone  draws  it  diredtiy  down  at 
D  towards  F.  But  a s  CD  is  only  equal  to  half  of 
C  B ,  the  Force  of  D  compar’d  with  that  of  B ,  lo- 
fes  half  its  Addion  ;  and  therefore  can  only  take  off 
the  F orce  of  four  Stone  from  the  Pufh  upwards  at 
B ,  and  of  Confequence  the  Weight  W  at  A  will 
preponderate,  unlefs  an  additional  Weight  of  four 
Stone  be  hanging  at  B.  Therefore  a  Man,  Sec. 
pUjhing  upwards  under  the  Beam  between  B  and  D, 
becomes  lighter.  Ql  E.  D. 

SCHOLIUM  I. 

Hence  knowing  the  abfolute  Force  of  a  Man 
that  pufhes  upwards,  (that  is,  the.  whole  oblique 
Force)  the  Place  of  the  Point  ofTrufion  D ,  and 
the  Angle  made  by  the  Direction  of  the  Force  with 
a  Perpendicular  to  the  Beam  at  the  fame  Point,  we 
may  have  a  general  Rule  to  know  what  F orce  is 
added  to  the  End  of  the  Beam  B  in  any  Inclination 
of  the  Direction  of  the  Force  or  Place  of  the 
Point  ‘I). 

Rule  for  the  Firjl  Cafe. 

Firtl,  Find  the  perpendicular  Force  by  the  fol¬ 
lowing  Analogy,  the  Demonftration  of  which  is 
known  to  all  who  underftand  the  Application  of 
oblique  Forces. 

As  the  Radius :  T o  thd  Right  Sine  of  the  Angle 
oflnclination  :r  Bo  is-  the-  ONiqpe  Force  :  To  the 
perpendicular  Force; 

Then  the  perpendicular  Force,  multiplied  into 
the  Length  of  the  Brachium  B  C  minus,1  the  faid 
Force  multiplied  into  the  Diftance  D  C,  will 
give  the  Value  of  the  additional  Force  at  B,  or  of 
the  Weight  required  to  reftore  the  Equilibrium 
at  A. 

Or  to  exprefs  it  Algebraically  :  Let  o  f  exprefs 
the  oblique  P  orce,  p  f  the  perpendicular  Force, 
and  x  the  Force  required,  or  Value  of  the  addi¬ 
tional  Weight  at  A,  to  reftore  the  Equilibrium. 

B  E  :  D  F : :  of  :pf 

Jj*B  Pfx  DC-x. 

The 
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the  fame  Rule  will  ferve  for  the  fecond  Cafe, 
if  the  Quantity  found  be  made  negative,  and  the 
additional  Weight  fufpended  at  B  -r  or  having  found 
the  Value  of  the  perpendicular  Force,  the  Equation 
will  ftand  thus,  — ■  pf  *  B  C-\-p  f  x  D  C  z=.  — -  a, 
and  confequently,  the  additional  Weight  mull  be 
hanged  at  B  ;  becaufe  —  a  at  A  is  the  fame  as 

x  at  B. 

SCHOLIUM  II. 

Hence  it  follows  alfo,  that  if,  in  the  firft  Cafe, 
the  Point  of  Trufionbe  taken  at  C,  the  Force  at 
B,  (or  Force  whofe  Value  is  required)  will  be  the 
“whole  perpendicular  Force;  becaufe  C  D  is  equal 
Nothing :  And  if  the  Point  D  be  taken  beyond  C 
towards  A,  the  perpendicular  Force  pulhing  up¬ 
wards  at  that  Point,  multiplied  into  D  C,  mult  be 
added  to  the  fame  Force  multiplied  into  B  C ,  that 
is,  p  f.  X  B  Ci  — j-  pfx  2!  C  x. 

The  Machine  made  ufe  of  to  prove  this  experimen¬ 
tally ,  was  asfolloivs  ,  Fig.  2.  The  brafs  Balance 
A  B  is  1 2  Inches  long,  moveable  upon  the  Centre 
<7,  wdth  a  perpendicular  Piece  ft  C  hanging  at  the 
End  B,  and  moveable  about  a  Pin  at  ft ,  and  ilop- 
ped  at  its  lower  End  B  (by  the  upright  Plate  G  G) 
from  being  thruft  out  of  the  Perpendicular  by  the 
pufhingPipe  PE,  Whofe  lower  Point  being  put  into 
a  little  Hole  at  H,  the  upper  End,  the  upper  Wire 
or  Point  (when  put  into  another  little  Hole  undef 
the  Beam  D)  is  by  the  Means  of  the  Worm-fpring 
E  F,  preffmg  againft  the  Plug  E,  to  drive  forwards 
the  faid  Wire  b  D,  made  to  pulh  the  faid  Beam  up¬ 
wards,  with  the  Force  of  the  Spring.  T  S  S  is  a 
Stand  to  which  is  fixed  the  Pillar  T  C  that  fuftains 
the  Balance ;  and  it  has  alfo  a  Slit  S  S  to  receive  a 
Shank  of  the  moveable  Plate  G  G,  to  be  fixed  in 
any  Part  of  the  Slit  by  a  Screw  underneath. 

Experiment.  ,  \ 

Hang  on  ft  h,  as  in  the  Figure  ;  then  let  E  F  be 
fo  applied  to  the  Hole  H,  that  its  upper  Wire  h  T)  k 
may  go  through  a  little  Loop  at  D,  fo  as  not  to 
thruft  the  Beam  upwards,but  be  in  the  fame  Pofition 
as  if  it  did,  that  by  hanging  on  th®  Weight  W,  the 
Brachium  ft  C  with  B  b  and  F  E  may  be  coun- 
terpoifed  ;  and  then  the  A&ion  againft  D  and  H 
maybe  eftimated  without  the  Weight  of  the  pufh- 
ing  Pipe. 

Then  drawing  down  the  Head  of  the  Wire  k, 
thruft  it  into  the  little  Hole  under  Z),  and  B  will  be 
fo  pulled  downwards,  as  to  require  the  additional 
Weight  of  four  Ounces  to  be  hung  on  at  A  to  re- 
ftore  the  Equilibrium ,  when  B  H  is  four  Inches* 
B  D  three  Inches,  and  the  whole  Force  of  the 
Spring  equal  to  10  Ounces. 

It  is  not  needful  here  to  fay,  that  for  explaining 
the  fecond  Cafe  B  b  is  to  be  fufpended  at  ft),  with 
the  Plate  G  G  fixed  to  flop  it  at  the  Place  M,  to 
keep  it  from  being  pufhed  towards  T,  and  that  the 
upper  End  of  G  F  E  D  k  muft  pufh  into  an  Hole 
made  under  B ,  in  which  Cafe  the  Weight  P  muft 
be  hanged  at  ft,  to  reftore  the  Equilibrium . 

P.  S.  In  order  to  (hew  experimentally,  that  the 
Force  which  the  Spring  exerts  in  tins  oblique  Tril¬ 
lion  is  equal  to  ten  Ounces ;  1  ake  the  Beam  *A  B, 
Which  weighs  four  Ounces,  from  the  Pedeftal  C  T, 
and  having  fufpended  at  each  End  A  and  b  three 
Ounces,  iupport  it  under  its  Centre  of  Gravity  by 
the  pulhing  Pipe  E  F  fet  upright  under  it,  and  you 
will  find  that  the  Beam  with  the  two  Weights  will 


thruft  in  the  Wire  k  h  as  far  as  h,  the  Place  whefe 
the  oblique  Trufion  drives  it  to. 

BALANCE,  or,  Lib? a,  (Bilanx,  L.)  is  one  of 
the  fix  fimple  Powers  in  ‘Meohanicks,  which  ferves 
to  find  out  the  Equality  or  Difference  of  Weights 
in  heavy  Bodies.  It  is  only  a  double  Lever  whofe 
Hypomothlion  is  at  the  Centre  of  its  Length. 

BALANCE  of  the  Air  ;  fee  Barometer. 

BALANCE  of  a  Watch  or  Clock ,  is  that  Part  of 
it,  which  by  its  Motion  regulates  and  determines 
the  ‘Beats  :  The  circular  Part  of  it  is  called  the 
Rim,  and  its  Spindle  the  Verge  :  There  belongs  to 
it  alio  two  Pallats  or  Nuts,  which  play  in  the 
Fangs  of  the  Crown-wheel.  In  Pocket  Watches 
that  ftrong  Stud,  in  which  the  lower  Pevet  of  the 
Verge  plays,  and  in  the  Middle  of  which  one  Pevet 
of  the  Crown-wheel  runs,  is  called  the  Potans-,  or 
rather  Potence.  The  v,rrought  Piece  which  covers 
the  Balance,  and  in  which  the  upper  Pevet  of  the 
Balance  plays,  is  the  Cock.  The  fmall  Spring  in 
new  Pocket  Watches  is  called  the  Regulator. 

BALANCE,  or  Libra ,  is  the  Name  of  one  of 
the  twelve  Signs  of  the  Zodiack,  into  the  firft  De¬ 
gree  of  which  when  the  Sun  comes,  the  Autumnal 
Equinox  happens,  and  is  on  the  12  th  of  Septem¬ 
ber. 

BALANI,  are  certain  Excrefcences  Ufually 
growing  to  the  Shells  of  the  larger  Sort  of  Sea  Shell 
Fifties.  Z. 

BALANUS  (as  it  is  called  by  fome.)  or  Gians, 
is  the  Nut  of  the  Yard  covered  with  the  Foreskin  ; 
fometimes  the  Clitoris  is  fo  called.  It  often  alfo 
fignifies  a  Suppofitory.  L.  Blanchard. 

BALCONY,  [in  Architecture,]  a  Projedlure 
beyond  the  Naked  of  a  Wall  or  Building,  fuppor- 
ted  by  Pillars  or  Confoles*  and  encompailed  with  a 
Balluftrade.  This  Contrivance  is  not  only  made 
ufe  of  in  Houfes,  but  alfo  in  Ships.  The  Word 
comes  from  the  Italian,  ftalcone,  and  that  from  the 
Latin ,  Paleus ,  or  the  German,  Polk,  a  Beam.. 
Covarruvias  derives  it  from  fi&hh&v,  jacere,  after- 
ting  that  Balconies  were  originally  little  Turrets 
over  the  Gates  of  Citadels,  whence  Darts,  iftc. 
were  thrown  at  the  Enemy. 

BALKS,  [in  Architecture, ]  are  Poles  or  Rafters 
over  Out-houfes  or  Barns  ;  alfo  great  Pieces  of 
Timber  coming  from  beyond  the  Sea  by  Floats; 
alfo  among  Bricklayers ,  great  Beams,  l'ueh  as  are 
ufed  in  Scaffolding. 

BALKS,  j^in  Agriculture ,j  ate  Ridges  or  Banks 
between  two  Furrows  or  Pieces  of  arable  Land; 

BALL  and  Socket ,  is  an  Inftrument  made  of 
Brafs,  with  a  perpetual  Screw  to  hold  any  Tele- 
fcope,  Quadrant,  or  Surveying  Inftrument,  on  £ 
Staff  for  iurveying,  Aftronomieal,  or  other  Ufes. 

BALLAST  of  a  Ship,  is  fome  heavy  Matter,  as 
Stones,  ts'ct,  laid  in  the  Hold  next  to  the  Keelfon ; 
or  falfe  Keel,  in  order  to  keep  a  Ship  ftiff,  lb  that 
(lie  may  bear  the  more  Sail.  The  Words  about  it 
are  Trench  the  Ballajfl,  i.  e.  divide  it  into  two  or 
more  Parts.  The  Ballafl  is  Jhot ,  that  is,  Jtis  run 
over  from  one  fide  to  the  other  :  When  a  Ship  hath 
not  Ballaft  enough,  they  fay  fhe  is  wait. 

BALLISTA,  an  ancient  warlike  Engine  to 
call  of  (hoot  Darts  or  Stones,  to  batter  and  Brake 
City  Walls. 

BALLISTER,  or  Ballufler,  in  the  Capital  of 
the  Ionic b.  Column,  is  the  lateral  Part  of  the  Scroll* 
which  makes  the  Curl-turf. 

BALLISTERS,  L  [ Balluflre ,  Z.]  are  a  Row 

BANNISTERS,!  of  fmall  Pillars  which  fup- 
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port  a  Rail :  They  are  placed  on  Stairs,  and  in  the 
Fronts  of  Galleries,  Balconies,  £5V. 

BALLIVO  amovendo ,  is  a  Writ  to  remove  a 
Bailiff  out  of  his  Office,  for  want  of  Efficient  Li¬ 
ving  in  his  Bailiwick.  L. 

BALLON,  or  Balon,  is  the  French  Word  for  a 
large  Receiver  or  Vefiel  ufed  in  Chymiftry,  to  re¬ 
ceive  What  is  diftilled  or  drawn  off  by  the  Fire. 

BALLON,  [  in  Architecture,  ]  is  taken  for  a 
round  Globe,  or  Top  of  a  Pillar  or  Peer. 

BALLS,  or  Ballets ,  a  frequent  Bearing  in  Coats 
of  Arms ;  but  they  are  never  called  fo  in  Heraldry, 
but  according  to  their  feveral  Colours  have  the  fol¬ 
lowing  Names ; 

Befants ,  when  the  Colour  is  Or. 

Plates,  when  ’tis  Argent. 

Hurts ,  when  ’tis  Azure. 

Torteauses ,  when  ’tis  Gules. 

Pomeis ,  when  ’tis  Vert. 

Pellets ,  Agreff'es ,  or  Ogreffes ,  when  Sable. 

Golpes ,  when  Purpure. 

Orenges ,  when  Tenne. 

Guzes,  when  Sanguine. 

And  thefe  Nine  contain  all  the  Colours  ufually 
mentioned  in  Heraldry. 

’  BALLUSTRADE,  [in  Architecture,']  an  Af- 
femblage  of  one  or  more  Rows  of  little  turn’d  Pil¬ 
lars,  high  enough  to  reft  the  Elbows  on,  fixed  up¬ 
on  a  Terras,  or  the  Top  of  a  Building,  or  elfe  to 
make  a  Separation  between  one  Part  of  it  and  ano¬ 
ther.  LDu  Cange  derives  the  Word  from  Balaujhutn , 
or  Balaujlrium ,  a  Place  among  the  Antients  where 
their  Baths  were  rail’d  in. 

BALNEUM,  a  Word  much  ufed  by  the  Chy- 
mifts ;  it  properly  fignifies  a  Vefiel  of  Water,  in 
which  the  Body,  or  Cucurbit  containing  any  Matter 
to  be  diftilled,  is  placed,  that  fo  the  Water  heating, 
may  heat  the  Cucurbit  gently  and  by  Degrees.  And 
this  is  what  they  call  corruptly 

BALNEUM  Maria  ;  but  it  fhould  be  Balneum 
Maris ,  i.  e.  a  Sea  or  Water  Path.  And  in  re- 
fped  to  the  Mildnefs  of  the  Heat  in  this  Way  of 
Diftillation,  where  the  Fire  never  touches  the  Cu¬ 
curbit  immediately.  L.  They  call  feveral  other 
gentle  Ways  of  Diftillation  by  the  Name  of  Bal¬ 
neum  ;  as, 

BALNEUM  Vaporofum,  ?  where  the  Vefiel  eon- 

BALNEUM  Vapor  is,  $  containing  the  Mat¬ 
ter  to  be  diftilled  is  heated  by  the  Steam  of  hot  or 
boiling  Water. 

BALNEUM  Arena  or  Cineris ,  which  they  call 
alfo  fometimes  Balneum  Arenojum,  and  Balneum 
Cinereum,  is  when  the  Cucurbit  or  Retort,  or  Vef¬ 
fel  holding  the  Matter  to  be  diftilled  is  placed  in  a 
Pot  of  Sand  or  Afhes,  and  fo  is  heated  by  the  Heat 
of  the  Sand  or  Afhes.  L. 

BALSAM,  fignifies  i ft.  The  Juice  of  an  Ara¬ 
bian  T ree  called  Opobaljamum ,  to  which  are  allied 
the  natural  Balfams,  as  that  of  Toll,  Peru,  (Ac. 

zdly,  A  fomething  thick  and  odoriferous,  fpiri- 
tuous  and  penetrating  Subftance,  of  the  Confiftence 
of  an  Ointment,  as  ApopleCtick  Baljam,  Balfam  of 
Rofes,  (Ac. 

idly,  A  Sort  of  Liquor  drawn  or  extraded 
from  Gums  and  refinous  Subftances  with  Spirit  of 
Wine. 

4 thly.  This  Name  is  given  alfo  by  the  Chymifts 
to  the  Solutions  and  Preparations  of  fome  Salts,  as 
Balfam  of  Saturn,  Tartar ,  Sal-gem ,  &c. 

5  thly.  Some  particular  Preparations  of  Medicines 
in  this  Form  are  called  by  this  Name,  as  Balfam  of 
Sulphur,  &c. 

BALSAM  of  Saturn,  is  a  Solution  of  Saccharum 


Saturni  made  with  Spirit  of  Oil  of  Turpentine, 
and  digefted  till  the  Matter  hath  gained  a  Red 
Tincture. ' 

BAN,  is  a  Proclamation  made  at  the  Head  of 
a  Body  of  Troops,  or  in  the  feveral  Quarters  of 
the  Army  by  Sound  of  Trumpet  or  Beat  of  D  urns, 
either  for  obferving  of  Martial  Difcipline,  for  de¬ 
claring  a  new  Officer,  punifhing  a  Soldier,  or  the 
like.  F. 

BANDELET,  is  a  French  Term  for  one  of  the 
Ornaments  in  Architecture,  which  they  call  alfo 
Regie  :  ’Tis  greater  than  the  Li/l ,  but  a  little  lefs 
than  what  they  call  a  Platte-bande  :  it  encompafles 
the  Pillar  quite  round  about  like  a  Ring. 

BANDELET,  [  in  Architecture,  ]  is  any  little 
Band  or  flat  Moulding,  as  that  which  crov>  ns  the 
Dorick  Architrave  :  ’Tis  alfo  called  Tenia,  from 
the  Latin  Tania ,  which  Vitruvius  ufes  for  the  fame 
thing. 

Nave  BANDS,  [in  GunneryS\  Hoops  of  Iron 
binding  the  Nave  of  a  Gun-Carriage  at  both  Ends. 

BANK,  [with  Carpenters ,]  aPiece  of  Fir-wood, 
unflit,  from  four  to  ten  Inches  fquare,  and  of  any 
Length. 

BANK,  [in  Common  Law ,]  fignifies  the  Bench 
or  Seat  of  'Judgjnent ;  but  there  is  anothe:  fert  of 
Bank,  where  there  is  a  great  Sum  of  Money  let  out 
to  Ufe,  returned  by  Exchange,  or  otherwife  dilpo- 
fed  to  Profit.  A 

BANK,  [ Bancus ,  L.  Banque ,  F.  Banco,  ftal.~] 
The  Word  was  originally  taken  into  Commerce, 
from  a  Bench  which  the  firft  Bankers  had  in  pub- 
lick  Places,  Markets,  Fairs,  (Ac.  on  which  they  to’d 
their  Money,  wrote  Bills,  (Ac.  It  is  now  a  Term 
applied  to  certain  Societies,  Communities,  or  Cor¬ 
porations,  who  take  upon  them  the  Charge  of  the 
Money  of  private  Perfons  in  order  to  improve  it,  or 
keep  it  fecure. 

There  are  feveral  Banks  eftablifhed  in  ieveral 
principal  trading  Cities  in  Europe ,  as  in  Venice. , 
London ,  Paris ,  Amjierdam ,  Hambourg,  &c. 

The  Bank  of  Venice,  called  Banco  del  Gyro,  is  the 
moft  ancient,  and  that  on  the  Model  of  which  the 
others  are  formed.  This  js  a  Board  of  publick  Cre¬ 
dit  and  Intereft,  or  it  is  a  general  and  perpetual 
Purfe  for  all  Merchants  and  Traders,  eftablifhed  by 
a  folemn  Edid  of  the  Common-wealth.  This  E- 
did  enads,  That  all  Payments  of  wholefale  Mer¬ 
chandize,  and  Letters  of  Exchange,  fhall  be  in 
Bank  Notes,  or  in  Banco  ;  and  that  all  Debtors 
fhall  be  obliged  to  carry  their  Money  to  the  Bank, 
and  all  Creditors  to  receive  their  Money  from  the 
Bank  ;  fo  that  Payments  are  performed  by  a  fimp’e 
T ransfer  from  the  one  Perfon  to  the  other. 

So  that  he  who  before  was  Creditor  on  the  Books 
of  the  Bank,  as  foon  as  he  has  refigned  his  Right  to 
another,  becomes  Debtor,  who  is  entered  down  as 
Creditor  in  his  Place ;  fo  that  the  Parties  only 
change  the  Name,  without  making  any  effedive 
Payment. 

In  Matters  of  Retail,  effedive  Payments  are 
fometimes  made  ;  and  alfo  when  Foreigners  would 
have  their  Money  to  carry  it  off  in  Specie  ;  or  when 
particular  Traders  would  have  a  Stock  by  them  to 
negociate  in  Letters  of  Exchange,  and  the  like. 

The  Neceffity  of  thefe  effedive  Payments  has 
given  Occafion  to  the  opening  a  Fund  of  ready 
Money,  which  has  not  diminifhed,  but  rather  aug¬ 
mented  the  Stock,  by  Reafon  of  the  Liberty  of 
withdrawing  Money  at  Pleafure. 

The  Capital  of  this  Bank  of  Venice  is  limited  to 
Five  Millions  of  Ducats,  defigned  to  be  in  Readinefs 
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upon  any  prefling  Occafion,  and  the  Republiek  is 
Security  for  the  Capital.  And  by  this  Means  the 
Republiek  is  Miftrefs  of  the  faid  Sum  of  Money 
without  paying  any  Intereft  for  it ;  and  that  too 
without  prejudicing  the  Freedom  of  Commerce. 

Of  the  "Bank  of  Amfterdam  and  Rotterdam. 

The  greater  Part  of  the  Bills  of  Exchange  being 
paid  in  Bank  Money,  it  is  therefore  necefl'ary  that 
fomething  fhould  be  faid  of  the  fame. 

The  Bank  of  Amfterdam  was  eftablifhed  by  an 
Ordinance  of  the  States  \n  the  Year  1609-,  in  which 
it  was  decreed,  That  all  Bills  of  Exchange  fhould 
be  paid  in  Bank  Money,  and  for  Merchandize  in 
grofs  or  current  Money,  unlefs  the  Sums  were  un¬ 
der  300  Florins ;  and  that  no  Entry  fhould  be  made, 
nor  any  Account  fhould  be  opened  for  any  Perfon, 
unlefs  he  or  they  pay  fuch  a  particular  Perquifite  to 
the  Book-keepers  ;  the  Eaft-India  and  Wefterly 
Companies  being  the  only  People  that  are  exempted 
from  this  Charge,  they  having  the  Liberty  of  pay¬ 
ing  and  receiving  Money  at  the  Bank  without  any 
Charges. 

Upon  this  Injun&ion  by  the  States',  the  Debtors 
and  Creditors  are  all  obliged-,  the  one  to  carry  their 
Money  to  the  Bank,  and  the  other  to  receive  it  by 
a  Ample  Transfer  or  Aflignation  from  one  Man’s 
Account  to  another. 

There  formerly  was  at  this  Place  a  Bank  for  cur¬ 
rent  Money,  but  they  finding  it  could  not  be  main¬ 
tained  without  much  Difficulty,  were  obliged  to  let 
it  drop  ;  and  fince,  the  Merchants  and  Negociators 
lay  under  fome  Neceflity  for  keeping  then  current 
Money  in  a  Cafh-keeper’s  Hands,  arid  for  his  T  rou¬ 
ble  they  commonly  allow  him  1  8th  per  Cent. 

In  this  Manner  the  Town  of  Amfterdam  has  the 
Liberty  of  Trading  without  any  Trouble,  and  is 
render’d  the  Miftrefs  of  the  Inhabitants  Money  with¬ 
out  any  Moleftation,  by  Reafon  none  are  thought 
to  be  lefs  rich  for  having  their  Money  in  the  Bank  ; 
for  with  Bank  Money  they  may  purchace  current 
Money,  &c.  For  Inftance,  Suppofe  that  a  Mer¬ 
chant  in  Amfterdam  wants  to  be  furmfhed  with 
Bank  or  current  Money,  he  goes  to  Dam ,  a  Place 
before  the  Bank  or  Town-Houfe,  and  there  he 
agrees  with  a  Cafh-keeper  for  the  Agio  ;  which  is 
from  3  to  6  per  Cent,  that  is,  the  Bapk  Money  is 
fo  much  more  than  what  we  call  grols  or  current 

Money.  . 

The  Bank  commonly  pays  either  in  Rix  Dollars, 
Ducat oorn ,  or  Money  of  the  fame  Finenefs  or  Good- 
nefs ;  ar.d  the  receiving  the  Ducatoons  but  at  60  Sti¬ 
vers  inftead  of  63,  which  is  their  Worth  in  current 
Money,  and  fo  likewiie  other  Money  in  Propor¬ 
tion  ;  for  this  Reafon,  the  Bank  receiving  and  pay¬ 
ing  the  fineft  and  moft  v  aluable  Species,  it  is  worth 
more  than  the  current  Money,  or  the  Schillings  and 

other  bale  Money.  , 

Accompts  are  kept  in  the  Bank  in  Guilders 5  Sti- 
vers,  and  Grotes  ;  fo  that  when  they  enter  a  Sum 
upon  theBooks,they  take  noNotice  of  oddPenningSi 
if  there  fh'ould  be  any  Number  of  Penmngs  above  8, 
they  fet  down  one  Grotc  or  Denier ,  or  under  8, 
they  fet  down  nothing. 

When  a  Banker,  Merchant,  or  Negociator,  has 
a  Bill  of  Exchange  in  his.  Hands,  that  has  been  ac¬ 
cepted,  and  which  ought  to  be  paid  in  Bank  Money, 
when  it  falls  due,  they  endorfe  on  the  Back  of  the 
Bill  in  Words  of  this  Nature,  viz.  Pray  write  in 
Bank  upon  my  Account  the  Contents  of  this  Bill  of 
Exchange  5  but  if  the  Bill  of  Exchange  is  to  be  tran- 
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fported  to  another  Perfon’s  Account,  it  niuft  be  fo 
fpecified  in  the  Endorfement  ;  fo  that  the  next  thing 
requifite  to  be  done,  is  to  inform  himfelf,  whether 
the  Acceptor  has  made  an  Entry  in  the  Bank,  ac¬ 
cording  to  the  Tenor  of  the  Bill  of  Endorfement. 

When  a  Merchant  has  accepted  a  Bill  of  Ex¬ 
change  for  Payment,  he  ought  not  to  fail  entting 
the  Contents  in  Bank  as  foon  as  the  Bill  falls  due, 
orcaufe  it  to  be  fo  entred  by  another  Perfon,  who 
rauft  have  a  legal  Authority  for  doing  the  fame ; 
which  is  done  after  the  following  Manner. 

Suppofe  that  A.  B.  receives  a  Bill  of  Exchange 
from  London  tot  472  /.  Sterling ,  the  Exchange  at- 
3 6  s.  8  d.  comes  to  5192  Florins  Bank  Money, 
and  this  Bill  is  drawn  upon  C.  D.  in  Amfterdam , 
and  the  Folio  C.  D’s  Account  ftands  upon  in  the 
Bank  Books  is  235,  he  draws  a  Note  upon  the 
Bank  after  the  following  Manner : 

Folio  235.  Gentlemen  the  Conimiftioners  of  the 

-  - -  Bank,  pray  pay  to  A.  B.  the 

Guild.  5192.  Sum  of  Five  Thoufand  One 
Hundred  and  Ninety  T wo  Flo¬ 
rins  ;  Amfterdam. 

C.  D. 

If  a  Man  takes  up  Money  by  Exchange,  the 
Perfon  that  is  furnifhed  with  the  Bill  ought  not  ter 
pay  for  the  fame  in  current  Money,  without  taking 
a  Receipt  of  the  Party  that  furnifhes  him,  expref- 
fing  the  Sum  that  was  delivered  in  current  Moneys 
the  Price  of  the  Agio ,  and  the  Sum  in  Bank  Mo- 
«ney  contained  in  the  Bill  ;  for  in  Amfterdam ,  not- 
withftanding  the  Bills  of  Exchange  carry  the  Word 
Received  plainly  and  limply,  neverthelefs  the  Va¬ 
lue  is  not  reputed  paid,  which  has  not  been  writ  in 
Bank ;  for  if  a  Man  is  furnifhed  with  a  Bill,  and 
it  fhould  be  returned  him  protefted,  he  cannot  re¬ 
cover  the  Money  that  was  delivered,  without  he 
can  produce  the  Peffon’s  particular  Receipt  that 
furnifhed  him  with  the  Bill,  to  prove  that  he  had 
paid  the  Value;  for  all  Bills  of  Exchange  that  are 
drawn  in  Amfterdam  upon  other  Places  for  above 
300  Florins,  ought  to'  be  writ  and  paid  in  Bank, 
unlefs  the  Bill  exprefly  fays  in  current  Money. 

If  the  Perfon  that  receives  a  Bill  of  Exchange 
has  no  Account  in  the  Bank,  he  may  bargain  with 
the  Acceptor  for  the  Payment  in  current  Money, 
by  agreeing  with  him  at  the  Price  of  the  Agio ,  and 
having  agreed  and  received  the  Money,  he  muft 
write  upon  the  Back  of  the  Bill  a  Receipt  for  the 
current  Money,  and  the  Agio  at  fo  much  per  Cent. 
for  the  Value  mentioned  in  the  Bill. 

If  the  faid  Perfon  cannot  agree  with  the  Accep¬ 
tor  for  the  Agio,  he  may  agree  with  a  Cafh  keeper, 
or  any  other  Perfon  that  will  pay  him  the  Value  ; 
and  he  may  indorfe  the  Bill,  and  make  it  payable 
to  any  one  that  he  {hall  agree  withal,  in  this  Man¬ 
ner  ;  Write  for  me  in  Bank  to  fuch  a  Per  Jon's  Ac¬ 
count,  the  Contents  of  this  Bill  for  the  Paine  re¬ 
ceived  of  him. 

If  Merchants,  Negociators,  or  Bankers,  have 
Occafion  to  write  in  the  Bank,  and  through  Infir¬ 
mities,  or  othervvife,  cannot  go  themfelves  in  Per¬ 
fon,  but  are  obliged  to  deputife  another  Perfon  to’ 
do  it  for  them,  the  Perfon  they  thus  deputife  ought 
to  have  a  Letter  of  Attorney  to  prove  his  Authori¬ 
ty  ;  for  without  fuch  Warrant  the  Bill  cannot  be  re¬ 
ceived,  nor  can  the  other  Party  write  ;  and  this 
.  Letter  of  Attorney,  by  Orders  of  the  Bank,  muftt 
be  renewed  every  fix  Months- 
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The  Bank  is  fhut  up  at  fome  particular  Times  in 
the  Year  to  balance  their  Books,  in  January  or  Fe¬ 
bruary  ,  and  in  July  or  Augujl ;  at  which  Times  it 
is  eighteen,  or  fifteen  Days  (hut  befides  the  above- 
mentioned  Times,  it  is  fhut  up  at  Chrijlmas ,  Ea- 
Jler ,  Wbitfontide ,  and  at  the  opening  of  thei  Fair, 
which  begins  the  2zd  of  September ,  befides  other 
Holidays  ;  but  then  it  is  for  a  fhorter  Time  than 
when  they  balance  their  Books. 

And  to  prevent  Damages  and  Rifques  in  Cafe  of 
Bills  falling  due,  or  the  Six  Days  of  Grace  expiring 
in  the  Time  of  the  Bank’s  being  fhut,  -the  States 
have  remedied  thofe  Inconveniencies,  and  regula¬ 
ted  i  he  Laws  relating  to  Bills  of  Exchange  in  fuch 
a  Manner,  that  the  Merchant  has  two  or  three  Days 
after  the  Bank  is  opened,  for  protefting,  or  to  ufe 
the  other  Diligences  requifite  to  be  obferved ;  fo  that 
there  is  no  Room  to  be  apprehenfive  of  any  Da¬ 
mages  if  a  Bill  falls  due,  or  the  Days  of  Grace 
Ihould  be  expired  in  the  Time  of  the  Bank’s  being 
fhut,  by  Reafon  the  Law  has  provided  Time  enough 


after  the  opening  of  it  again,  to  take  a  legal  Courfe, 

The  Banx  of  Rotterdam  is  rot  fo  confiderable  as 
that  of  Amjterdam,  though  the  Laws  and  Cuftoms 
relating  to  them  differ  very  little. 

To  reduce  current  Money  Into  Bank  Money . 

By  the  Term  current  Money ,  or  Cajh,  is  to  be 
under  flood,  the  Money  that  goes  in  a  Kingdom 
from  Hand  to  Hand  in  Payment,  which  the  Mer¬ 
chants,  Negociators,  and  Bankers,  call  Cajh,  or 
the  Money  they  keep  in  Bags  or  Chefts ;  befides, 
the  current  Money  is  exprefs’d  by  Florins ,  Sols,  and 
Deniers ,  which  is  what  we  call  Guilders ,  Stivers , 
and  Pennings . 

To  reduce  current  Money  into  Bank  Money, 
the  Rule  is  this ;  As  ioo  current  Money,  with  the 
Agio  added  to  it,  is  to  ioo  Bank  Money  ;  fo  fhall 
the  given  current  Money  be  to  the  Bank  Money 
produced  by  the  Operation  of  this  Stating. 


Example.  Suppofe  8294  Guilders,  17  Stivers  Current  Money,  were  to  be  reduced  into  Bank  Money, 

the  Agio  54  per  Cent .  Say  thus : 


Cur.  Money  Bank. 

1  °5  ?  or  5  St.  1  qo 

20 


Gild.  St. 

8294  17  Cur.  Mo. 

20 


2105  Stivers 


Guild,  St.  Gr. 
Bank  Mon.  7881  1  1 


165897  Stivers 
100 

\ - (Gild.  St. 

2105/  16589700  \ 788 1 


18547 
1 7070 


2300 


>95 

20 


3590 

1485 


( 
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To  reduce  Bank  Money  into  current  Money. 

Example.  In  4558  Guilders  Bank  Money,  how 
much  current  Money,  the  Agio  at  5  per  Cent.  ? 

If  100  Bank - 105  Current —  4558  Bank 

105  Multiply 


22790 

45580 


iloo  )  4785I90 


The  current  Money  is  Guilders  4785  T~,  or  18  5. 


Or  thus, 

2)0)  45  5 1  8  Bank. 

Add  this  227  18  Stiv.  Agio. 

Guilders  4785  18  Stivers ,  Current  Money. 

Or  thus, 

Bank  4558 

_  5 

Div.by  1  loo  \227J90  4558  —  Bank. 

J  20  227  1 8  Agio. 


47 8  5  *8  Curr.  Money. 


BANNL 


BAR 


BAR 


BANNIMUS,  [  of  bannir,  F.  tobanijh^  ]_  the 
Form  of  Expuliion  of  any  Member  from  the  Um- 
verlitvof  Oxford,  affixing  the  Sentence  up  in  iome 
publick  Place,  as  a  Denunciation  or  Promulgation 

°  BANQUETTE,  [in  Fortification ,]  is  a  little 
Foot  Pace  or  Elevation  of  Earth  in  Form  of  a  Step, 
or  the  Bottom  of  a  Parapet,  or  that  which  the  Mul- 
queteers  o-etup  upon  to  difcover  the  Countericarp, 
or  to  fire  upon  the  Enemies  in  the  Moat,  or  m 
the  Covert-way.  Thele  Banquettes  are  generally 
a  Foot  and  an  half  high,  and  almoft  three  hoot 

BAR,  T  in  Heraldry ,  ]  one  of  the  Honourable 
Members  of  a  Coat  of  Arms, 
which  is  divided  into  two  equal 
Parts  :  It  goes  crofs  the  Eicut- 
cheon,  like  the  F ez,  but  con¬ 
tains  only  the  fifth  Part  of  the 
Field.  See  the  Figure. 


BAR  GEMEL,  [in  Heral¬ 
dry ,  is  a  double  Bar  or  Bars,  that 
(land  by  Couples,  as  in  the  Fi¬ 
gure  annexed. 


‘'special  BAR,  [in  Law,']  is  that  which  is  more 
than  ordinary,  and  falls  out  in  the  Cafe  m  Hand 
upon  fome  fpecial  Circumftance  of  the  hact. 

BAR,  [in  Mufick, J  a  Line  drawn  perpendicular 
through  the  Note  Line,  to  bar  in  or  comprefs  a 

certain  Number  of  Notes.  _  ■  „  ... 

BARACK,  or  'Baraque ,  is  a  Hutt  like  a  little 
Cottage  for  Soldiers  to  lie  in  in  the  Camp  :  For¬ 
merly  thofe  for  the  Horfe  were  called  Barracks,  and 
thofe  for  the  Foot  Hutts ;  but  now  Barrack  is  ufed 
for  both  indifferently.  They  are  made  ufually 
when  the  Soldiers  have  no  Tents,  or  when  an  Ar¬ 
my  lies  long  in  a  Place  in  bad  Weather,  becaufe  they 
keep  out  Cold  and  Wet  much  better  than  Tents. 
They  are  generally  made  by  fixing  four  lhong  for¬ 
ked  Poles  in  the  Ground,  and  then  laying  four  ci¬ 
thers  acrofs  them  ;  then  they  build  up  the  Wahs 
with  Sods,  Wattles,  or  what  the  Place  affords :  i  be 
Top  is  either  planked  or  thatched,  or  covered  with 
Turf,  as  they  have  Convenience. 

BARALIPTON,  [with  Logicians, J  an  lmper- 
fe&  Syllogifm  of  two  Univerfals,  and  a  particular 

Negative.  ,  , 

BARATRY,  [in  Common  Laiv ,  is  where  the 

Mafter  of  a  Ship  cheats  the  O  wners  or  Infurers,  ei¬ 
ther  by  running  away  with  the  Ship,  or  embezzel- 
ling  the  Goods. 

BARBACAN,  [in  Architecture ,]  a  Canal  or 
Opening  left  in  the  Walls  for  Water  to  come  m 
and  go  out,  when  Edifices  are  raifed  in  Places  hab  e 
to  be  overflowed  ;  or  to  drain  off  the  Water  from  a 
Terras.  The  Word  comes  from  the  Italian  Bar - 
bacane ,  which  Spelman  derives  from  the  Arabick. 

BARBACAN,  [in  Fortification ,]  an  Aperture 
or  Cleft  made  in  the  Wftlls  of  a  Caftle  01  Fortiek, 
to  fire  upon  the  Enemy. 

BARBARA,  [in  Logic k A  as  a  Syllogifm  in  Bar¬ 
bara  is  one,  all  the  Propoflticns  of  which  are  um- 
verfal  and  affirmative  ;  the  middle  Term  being  the 
Subject  in  the  firft  Propofition,  and  the  Attribute 
in  the  fecond. 

BAR  BE,  a  Military  JVord  :  To  firs  en  bar  be,  is 


to  fire  the  Cannon  over  the  Parapet,  in  {lead  of  pur¬ 
ring  them  through  the  Embrazures  ;  but  then  the 
Parapet  muft  be  but  three  Foot  and  half  high.  F. 

BARBED  and  Crefiecl ,  [in  Heraldry ,]  i.  e.  wat¬ 
tled  and  combed ,  and  fignifies  the  Comb  and  Gils 
of  a  Cock,  when  particulariz’d  for  being  of  a  diffe¬ 
rent  Tindlure  from  the  Body. 

BARBEE,  [in  Heraldry ,]  as  Croix  Barbee ,  i.  e. 
a  barbed  Crofs ,  being  at  the  Ex¬ 
tremities  like  the  barbed  Irons 
that  are  ufed  to  ftrike  Fifh,  or 
other  Weapons  or  Inflruments 
commonly  call’d  barbed,  which 
being  ftruck  into  any  thing,  can¬ 
not  be  drawn  again,  without  cut¬ 
ting  a  Hole  to  make  a  Paflage  for 
the  Beards ;  as  in  the  Figure. 

A  BARE  Pump,  [in  a  Ship,]  a  Piece  of  hollow 
Wood  or  Metal,  to  pump  Beer  or  Water  out  of  a 
Cask. 

BARGE  Couples ,  [in  Architecture ,"]  a  Beam, 
Gfc.  mortifed  into  another,  to  ftrenethen  the  Buil¬ 
ding. 

BARGE  Courfe ,  [ Architecture ,]  That  Part  of 
the  Tiling  of  an  Houfe  that  projects  over  the  prin¬ 
cipal  Rafters,  where  there  is  a  Gabel  or  a  Gsrkin 
Head. 

BAROCO,  one  of  the  barbarous  Words  expref- 
fing  the  Syllogiitick  Moods  in  Logick  ;  and  in  this 
Mood  Baroco ,  the  firft  Propolition  muft  be  an 
Univerfal  Affirmative,  and  the  two  other  Neua- 
tives. 

BAROMETER,  a  Machine  for  meafuring  tl  e 
Weight  of  the  Atmofphere,  and  the  Variation  there¬ 
in,  in  order  chiefly  to  determine  the  Changes  of  the 
Weather,  from  the  Greet:  Ba?©-  Onus ,  and  iBapov 
menjura.  The  Barometer  is  frequently  confoun¬ 
ded  with  the  Barojcope ,  though  foinevvhat  impro¬ 
perly,  the  latter,  in  Stridlnefs,  being  a  Machine 
that  barely  fhews  an  Alteration  of  the  W eight  of 
the  Atmofphere  ;  but  ’tis  one  thing  to  know  that 
the  Air  is  heavier  at  one  Time  than  at  another,  a.  d 
another  to  meafure  how  much  that  Difference  is  -3 
which  is  the  Bufinefs  of  the  Barometer. 

The  Barometer  is  founded  on  the  Torricellian 
Experiment,  as ’tis  called,  from  its  Inventor  Torri¬ 
celli  ;  which  is  no  more  than  a  glafs  Tube  filled 
with  Mercury,  horizontally  feakd  atone  End  ;  the 
other  open,  and  immerg’d  in  a  Bafon  of  ftagnant 
Mercury.  Now,  as  the  Weight  of  the  Atmofphere 
diminifhes,  the  Mercury  in  the  Tube  will  here  ae- 
feend  ;  on  the  contrary,  as  it  increases,  the  Mercu¬ 
ry  will  again  afeend  ;  the  Column  of  Mercury  fuT 
pended  in  the  Tube  being  always  equal  to  the 
Weight  of  the  incumbent  Atmofphere  ;  asisfhewn 
under  the  Word  Torricellian. 

The  'Mecbanifm  of  the  ‘Barometer  is  as  follows. 

A  Glafs  Tube  A  B,  Plate  Bneumaticks ,  Fig. 
20.  hermetically  fealed  in  A ,  having  its  Diameter  a- 
bout  1  10th  of  an  Inch,  and  its  Length  at  leaft  34 
Inches,  is  filled  with  Mercury  fo  juftly,  as  not  to 
have  any  Air  over  it,  nor  any  Bubbles  adhering  to 
the  Sides  of  the  Tube  ;  which  is  beil  done  by  Means 
of  a  Glafs  Funnel,  with  a  capillary  Tube:  The 
Orffice  of  the  Tube,  filled  after  this  Manner,  fo  as 
to  overflow,  is  clofely  prefs’d  by  the  Finger,  fo  as 
to  exclude  any  Air  between  it  and  the  Mercury, 
and  thus  immerg’d  in  a  wooden  Vellel  of  a  con¬ 
venient  Diameter ;  fo  however,  as  not  to  touch  the 
Bottom  '.  At  the  Diftance  of  2S  Inches  from  the 

Surface 


BAR 


BAR 


Surface  of  the  Mercury,  are  fixed  two  Plates  C  E , 
and  'D  F,  divided  ‘into,  two  Inches,  and  thefe  again 
fubdivided  into  any  Number  of  (mailer  Parts.  Laji- 
ly.  The  Tube  is  inclofed  in  a  wooden  Frame,  to 
prevent  its  being  broke,  and  the  Baton,  tho’  open 
to  the  Air,  fecured  from  Dull,  and  the  Barometer 
is  compleat. 

'  Many  Attempts  have  been  made  to  render  the 
Changes  in  the  Barometer  more  tenlible,  and  fo  to 
meafure  the  Atmofp'.iere  more  accurately,  which 
has  given  Rdeto  a  great  Number  of  Barometers  of 
different  Structures :  Hence  comes  the  Wheel  'Ba¬ 
rometer ,  Diagonal  Barometer ,  Horizontal  Barome¬ 
ter ,  Pendant  Barometer ,  &c.  of  each  whereof  in 
their  Turns. 

Des  Cartes ,  and  after  him  Huygens ,  ufed  a  Tube 
A  B ,  fig-  21.  having  a  Cylindrick  Veflel  CAD,  one 
half  of  which  veffel,  together  with  the  upper  Part 
of  the  Tube,  were  filled  with  Water,  the  other 
half  of  the  Veflel,  and  the  lower  Part  of  the  Tube, 
with  Mercury  ;  but  here  the  Column  fufpended 
Was  larger,  and  coniequently  the  Variation  great¬ 
er,  yet  the  Air  imprilon’d  in  the  Water  getting  loofe 
by  Degrees,  fill’d  the  void  Space  in  the  Top,  and 
fo  ruin’d  the  Machine.  He  then  bethought  himfelf 
of  placing  the  Mercury  at  Top,  and  the  Water  at 
Bottom,  in  the  Manner  following  ;  A  D  G,  Fig. 
±2.  is  a  bent  Tube  hermetically  iealed  in  A,  and 
open  in  G  ;  the  Cylindrick  Vefiels  B  C  and  F  E 
are  equal,  and  about  29  Inches  a- part ;  the  Dia¬ 
meter  of  the  T ube  is  about  a  Line,  that  of  each 
Veffel  15  Lines,  and  the  Depth  of  the  Veflel  about 
10  ;  the  Tube  is  filled  with  Mercury,  (the  com¬ 
mon  Barometer  Handing  about  29  Inches)  which 
will  be  fufpended  between  the  Middle  of  the  Veflel 
F  E,  and  that  of  the  Veffel  BC,  the  remaining 
Space  to  A  being  both  void  of  Mercury  and  Air. 

' Lajlly ,  Common  Water,  ting’d  with  a  fixth  Part 
of  Aqua  Regis ,  to  prevent  its  freezing,  is  pour’d 
into  the  Tube  F  G,  till  it  riles  a  Foot  above  the 
Mercury  n  JJ  F;  when,  then  the  Mercury  riling 
above  the  Level  of  that  contained  in  F  E,  through 
the  Tube  A  iD,  becomes  a  Balance  to  the  Weight 
of  the  Atmofphere.  As  the  Atmofphere  increaies, 
the  Column  of  Mercury  will  increafe  ;  consequent¬ 
ly  the  Water  will  defcend,  as  the  Atmofphere  again 
grows  lighter,  the  Column  of  Mercury  will  defcend, 
and  the  Water  afcend.  This  Barometer  therefore, 
which  is  the  fame  with  that  of  Dr.  Hook-,  will  dis¬ 
cover  much  minuter  Alterations  in  the  Air  than  the 
common  one  ;  for  mftead  of  two  Inches,  the  Flu¬ 
id  will  here  vary  two  Foot ;  and  by  enlarging  the 
Diameters  of  the  Cylinders,  that  Variation  may  be 
Hill  increafed  ;  but  it  has  this' Inconvenience,  that 
the  Water  will  evaporate,  and  fo  render  the  Alte¬ 
rations  precarious,  though  the  Evaporation  may  be 
in  fome  Meafure  prevented  by  a  Drop  of  Oil  of 
Sweet  Almonds  fwimmingat  Top.  On  Account 
of  this  Defedf,  others  have  had  Recourfe  to  a 
Horizontal ,  or  Rectangular  Barometer.  ABC 
D,  Fig.  23.  the  Tube  whereof  is  bent  in  Form  of 
a  Square  BCD',  at  the  T op  of  its  perpendicular 
Leg  it  is  joyned  to  a  Veflel  or  Ciftern  A  B ;  and  its 
Variation  accounted  on  the  Horizontal  Leg  C  D. 
Now  here  the  Interval  or  Space  of  Variation  may 
be  made  of  any  Extent  at  Pleafure,  and  fo  the  mi- 
nutefl  Change  in  the  Air  become  fenfible.  For  the 
Diameter  of  the  Tube  C  TJ  being  given,  ’tis  eaiy 
to  find  the  Diameter  of  the  Veffel  A  B,  fo  as  that 
the  Scale  of  Defcent  in  the  T ube  ‘U  C  fhall  have 
any  Proportion  to  the  Scale  of  Afcent  in  the  V eflel 
AB  j  the  Rule  being,  that  the  Diameter  of  the 


Veflel  is  to  that  of  the  Tube  in  a  lubduplicate  reci¬ 
procal  Ratio  of  their  Scales.  The  Diameters  then 
of  C  D  and  A  B  being  given,  together  with  the 
Scale  or  Afcent  of  the  Mercury  in  the  Veflel,  the 
Scale  of  Mercury  in  the  Tube  is  found  thus:  As 
the  Square  of  the  Diameter  of  the  T ube,  is  to  the 
Square  of  the  Diameter  of  the  Veflel;  fo  reciprocal¬ 
ly,  is  the  Scale  of  Mercury  in  the  Veflel,  to  the 
Scale  of  Mercury  in  the  Tube. 

This,  and  the  preceeding  Contrivance  of  Huy* 
gens ,  are  founded  on  a  Theorem  of  Hydrojlaticks , 
viz.  That  Fluids  having  the /am e  Bafe,  gravitate  ac¬ 
cording  to  their  perpendicular  Altitude ,  not  according 
to  the  Quantity  oj  their  Matter  ;  whence  the  fame 
Weight  of  the  Atmofphere  fupports  the  Quickfilver 
that  fills  the  Tube  A  D  and  the  Ciftern  B ,  as  would 
fupport  the  Mercury  in  the  Tube  alone. 

This  laft  however,  with  its  Virtues,  has  great 
Defedfs,  for  by  Reafon  of  the  Attraction  between 
the  Parts  of  the  Glafs  and  of  the  Mercury  (which 
Dr.  Jurin  has  fhewn  to  beconfiderable)  the  Length 
of  the  Scale,  (confe’quently  the  Quantity  of  Mo¬ 
tion)  and  the  Attrition  againft  its  Sides,  efipecially 
in  fudden  Rifes  and  Dcfcents,  the  Mercury  breaks, 
fome  Parts  of  it  are  left  behind,  and  the  Equability 
of  its  Rife  and  Fall  ruin’d.  Some  therefore  prefer 
the 

Diagonal  BAROMETER,  where  the  Square  of 
V ariation  is  confiderably  larger  than  in  the  com¬ 
mon  one,  and  yet  the  Rife  and  Fall  more  regular 
than  in  the  others.  The  Foundation  of  the  Dia<- 
gonal  Barometer  is  this ;  that  in  a  Torricellian  T ube 
A  B,  Fig.  24.  inclined  at  any  Angle  to  the  Horizon, 
the  Cylinder  of  Mercury  equivalent  to  the  Weight 
of  the  Atmofphere,  is  to  a  Cylinder  of  Mercury, 
equivalent  to  the  fame  placed  in  a  Vertical  Tube,  as 
the  Length  of  the  Tube  A  B  to  the  perpendicular 
•Height  B  C.  Hence,  if  the  Height  B  C  be  fub- 
tnple,  fubquadruple,  &c.  of  the  Length  of  the  Tube, 
the  Changes  in  the  Diagonal  Barometer  will  be 
double,  or  triple,  (Ac.  of  the  Changes  in  the  Com¬ 
mon  Barometer.  This  Barometer  will  fcarce  al¬ 
low  its  Tube  to  be  inclin’d  to  the  Horizon  at  a  lefs 
Angle  than  450,  without  undergoing  the  Inconve- 
niency  of  the  Horizontal  one. 

Wheel  BAROMETER,  is  a  Contrivance  of 

Dr.  Hook,  to  make  the  Alterations  in  the  Air  more 

fenfible  ;  the  Foundation  of  this  is  the  Common  Ter- 

» 

tical  Barometer ,  with  the  Addition  of  a  Couple  of 
Weights  A  and  B ,  Fig.  25.  hanging  in  a  Pulley', 
the  one  playing  at  Liberty  in  the  Air,  the  other  rett¬ 
ing  on  the  Surface  of  the  Mercury  in  the  T ube,  and 
riling  and  falling  with  it :  Thus  is  the  Motion  of 
the  Mercury  communicated,  by  Means  of  the  Pul¬ 
ley,  to  an  Index  w^hich  turns  round  a  graduated 
Circle  ;  and  thus  the  two  Inches  of  Vertical  Afcent 
are  here  improv’d  to  four,  five,  or  more,  at  Plea¬ 
fure.  But  the  Fridtion  of  the  Parts  in  the  Pulley 
and  Index  is  fo  conliderable,  that  unlefs  the  Ma¬ 
chine  be  made  with  a  great  deal  of  Accuracy,  it  does 
not  anfwer. 

Pendant  BAROMETER,  is  a  Machine  rather 
pretty  and  curious,  than  uleful :  It  conlifts  of  a  Co¬ 
nical  T ube  placed  vertically,  its  upper  and  fmaller 
Extreme  hermetically  Tealed  ;  it  has  no  Veflel  or 
Ciftern,  its  conical  Figure  fupplying  that  Defedt  ; 
for  when  fill’d,  like  the  reft,  there  will  be  as  much 
Mercury  fuftained  as  is  equivalent  to  the  Weight  of 
the  Atmofphere;  and  as  that  varies,  the  fame  Mer¬ 
cury  takes  up  a  different  Part  of  the  Tube,  and  fp 
becomes  of  a  different  Weight.  Thus  when  the 
Weight  of  the  Atmofphere  is  increas’d,  the  Mercury 

is 
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is  driven  up  into  a  narrower  Part  of  the  Tube,  by 
which  Means  its  Column  is  lengthened,  and, for  the 
Reafon  juft  given,  its  Weight  increas’d.  Again,, 
the  Atmofphere  decreafing,  the  Mercury  finks  into 
a  wider  Part  of  the  Tube,  by  which  Means  its  Co¬ 
lumn  is  fhortened,  and  its  Prefl'ure  accordingly 
weakened.  Thus  the  fame  Mercury  is  ftill  a  Ba¬ 
lance  to  the  Atmofphere  under  all  its  Variations. 

The  Inconvenience  in  this  Barometer  is,  that  to 
prevent  the  Mercury  and  Air  from  changing  Places, 
the  Bore  of  the  Tube  muft  be  very  finall  j  which 
Smallnefs  of  the  Bore  renders  the  Fridtion  fo  fen- 
fible  as  to  impede  its  playing. 

Marine  BAROMETER,  is  an  Inftrument  con¬ 
trived  by  Dr.  Hook,  for  the  Ufe  of  thofe  that 
would  make  a  Philofophical  Experiment  at  Sea. 

i  or  the  Mercurial  'Barometer  requiring  a  perpen¬ 
dicular  Pofture,  and  the  Quickfilver  vibrating  there¬ 
in  with  great  V  iolence  upon  any  Agitation,  is  there¬ 
fore  uncapable  of  being  made  at  Sea,  (’though  it 
hath  lately  been  contrived  to  be  made  portable)  fo 
it  remained  to  find  out  fome  other  Principle,  where¬ 
in  the  Pofition  of  the  Inftrument  was  not  fo  in- 
difpeniably  neceflary  :  For  this  the  above-named 
PerJon  invented.  Its  Defcription  and  Ufes  the  in¬ 
genious  Capt.  Halley ,  in  Philof,  Tranjafl.  N°  z 69. 
gives  as  follows. 

It  is  above  40  Years  fince,  that  the  Thermometers 
of  Robert  de  Fluftibus ,  depending  on  the  Dilatation 
and  Contraction  of  included  Air  by  Heat  and  Cold, 
have  been  difufed,  upon  Difcovery  that  the  Air’s 
Preflure  is  unequal ;  that  Inequality  mixing  itielf 
with  the  Effedts  of  the  Warmth  of  the  Air  in  that 
Inftrument  j  and  inltead  thereof  was  fubftituted 
the  Sealed  Thermometer ,  including  Spirit  of  Wine, 
(firft  brought  into  England  out  of  Italy  by  Sir  Ro •» 
bert  Southwell)  as  a  proper  Standard  of  the  Temper 
of  the  Air,  in  Relation  to  Heat  and  Cold,  that  E- 
thenal  Spirit  being  of  all  the  known  Liquors  the 
molt  luficeptible  of  Dilatation  and  Contraction, 
efpecially  with  a  moderate  Degree  of  either  Heat 
or  Cold. 

Now  this  being  allow’d  as  a  Standard,  and  the 
Thermometer  that  includes  the  Air  being  graduated 
with  the  tame  Divilions,  fo  as  at  the  Time  when 
the  Air  was  included  to  agree  with  the  Spirit- 
Thermometer  in  all  Degrees  of  Heat  and  Cold,  no* 
ting  at  the  fame  Time  the  precile  Height  of  the 
Mercury  in  the  common  Barometers  \  it  will  readily 
be  underftood,  that  wherefoever  thefe  two  Ther¬ 
mometers  fliall  agree,  the  Preflure  of  the  Air  is  the 
fame,  as  it  was  when  the  Air  was  included  and  the 
Inftrument  graduated  ;  that  if  in  the  Air-Thermo* 
meter ,  the  Liquor  ftand  higher  than  the  Divifions 
marked  thereon,  correlponding  with  that  on  the 
Spirit  Glafs,  it  is  an  Indication  that  there  is  a  great¬ 
er  Preflure  of  the  Air  at  that  Time,  than  when  the 
Inftiumentwas  graduated.  And  on  the  contrary, 
it  is  to  be  concluded,  when  the  Air-Glals  Hands 
lower  than  the  Spirit,  viz.  that  then  the  Air  is 
fo  much  lighter,  and  the  Quickfilver  in  the  or* 
dinary  Barometers  lower  titan  at  the  faid  Time 
of  Graduation. 

And  the  Spaces  anfwering  to  an  Inch  of  Mercu* 
ry,  will  be  more  or  lefs,  according  to  the  Quanti¬ 
ty  of  Air  fo  included,  and  the  Smallnefs  of  the 
Glals  Cane  in  which  the  Liquor  riles  and  falls ; 
and  may  be  augmented  alrnoft  in  any  Proportion, 
under  that  of  the  Specijick  Gravity  of  the  Liquor  of 
the  Thermometer  to  Mercury,  fo  as  to  have  a  Foot 
or  more  for  ah  Inch  of  Mercury,  which  is  another 
great  Convenience. 


In  thefe  Parts  of  the  World,  long  Experience  has 
told  us,  That  the  Riling  of  the  Mercury  forbodes 
Fair  Weather  after  Foul,  and  an  Eafterly  or  Nor¬ 
therly  Wind  ;  and  that  the  Falling  thereof,  on  the 
contrary,  fignifies  Southerly  or  Wefterlv  Winds, 
with  Rain  and  ftormy  Winds,  or  both ;  which 
latter  it  is  of  much  more  Confequence  to  provide 
againft  at  Sea,  than  at  Land  ;  and  in  a  Storm,  the 
Mercury  beginning  to  rife,  is  a  fure  Sign  that  it 
begins  to  abate,  as  hath  been  experienced  in  high 
Latitudes,  both  to  the  Northwards  and  South¬ 
wards  of  the  Equator* 

The  Form  of  this  Inftrument  is  reprefented  by 
the  following  Figure, 


I  N  n 


BAR 


BAR 


•  A  B  reprefents  the  Spirit  Thermometer  graduated 
from  0,  or  the  freezing  Point,  through  all  the  pol- 
fible  Degrees  of  Heat  or  Cold  of  the  Air,  at  lealt 
in  thefe  Climates. 

C  CJJ  is  the  Air  Thermometer ,  graduated  aftei  the 

fame  Manner  with  the  like  Degrees. 

E  F  is  a  Plate  applied  to  the  Side  of  the  The t  mo- 
meter  C  D,  graduated  into  Spaces  anfwering  to  In¬ 
ches,  and  Parts  of  an  Inch  of  Mercury,  m  the  com-* 

mon  Barometers.  .  „  •  v,* 

G,  a  Hand  Handing  on  the  Plate,  at  the  Height 

of  the  Mercury  thereon,  as  it  was  when  the  initru- 

ment  was  graduated  ;  as  fuppoie  here  at  29  lnches 

ailjL  M,  a  Wire  on  which  the  Plated  Filips  up 
and  down,  parallel  to  the  Cane  of  the  thermometer 

Ck[  any  Point  at  Which  the  Spirit  (lands  at  the 
Time  of  Obfervation  ;  fuppoie  at  3  8 on  the  Spirit 
Thermometer  ;  Aide  the  Plate  E  F  till  the  Hand 
Hands  at  38  on  the  Air  Thermometer ,  and  if  the 
Liquor  therein  Hand  at  38  likewrte,  then  is  the  Pi  e  - 
Hue  of  the  Air  the  fame  as  at  the  Time  of  Gradu¬ 
ation,  viz.  29,  5  ;  but  if  it  Hand  higher,  as  at  3°, 
at  /,  then  is  the  Prefiure  of  the  Air  greater,  and 
the  Divifions  on  the  Hiding  Plate  agamH  the  Liquor 
fhew  the  prefent  Height  of  the  Mercury  to  be  29, 

^  This  may  fuffice  as  to  the  Manner  of  ufing  it. 

Capt.  Halley  had  one  of  thefe  Glafles  with  mm 
in  his  laH  Southern  Voyage  ;  and  he  faith,  it  never 
failed  to  give  hinvearly  Notice  of  a  Storm,  and  of 

all  the  bad  Weather  they  had.  . 

The  fame  ingenious  Gentleman,  in  Phil.  Lianr 
aft.  N.  187,  hath  an  excellent  Difcourfe  upon  the 
Reafons  of  the  Rife  and  Fall  of  the  Mercury  in  fair 
and  foul  Weather ;  the  Subflance  of  which  is  as 

fol  i°WHe  premifes"the  commonly  obferved  Pbano* 
mena  of  the  Mercurial  Barojcope  ;  which  are, _  _ 

1.  That  in  calm  Weather,  when  the  Air  is  in¬ 
clined  to  Rain,  the  Mercury  is  commonly  low. 

2.  That  ’tis  generally  high  in  good,  lerene,  let- 

tied  fair  Weather.  .  „ 

3.  That  it  finks  loweH  of  all  on  very  great 
Winds,  though  they  are  not  accompanied  with 
Rain  ;  with  Relation  to  the  Point  of  the  Compafs 

the  Wind  blows  upon.  TT  •  u  e 

4.  That  cateris  paribus ,  the  greateH  Height  of 

the  Mercury  is  found,  when  an  Eafierly  or  North- 
eafierly  Wind  blows. 

5.  That  in  calm  frofly  Weather,  the  Mercury 

generally^  h  g^  great  Storms  of  Wind,  when 

the  Mercury  hath  been  low,  it  ufually  riles  again 

Very  faH.  , 

7  That  more  Northerly  Places  have  a  greater 

Alteration  of  the  Rife  and  Fall  of  the  Mercury  than 

the  more  Southerly.  ,  , 

8.  That  within  the  Tropicks,  and  near  them, 

there  is  little  or  no  Variation  of  the  Mercury’s 
Height  in  all  Weathers.  _  . 

As  to  which  two  lafi  Phenomena,  Mi.  I  atrick, 
the  famous  Barometer-maker ,  tells  me,  1  hat  he 
hath  certain  Accounts,  that  the  greateH  Variation 
of  the  Barofcope  is  in  the  Latitude  of  45  °*  N-  or 
and  that  the  Rife  and  Fall  gradually  decreases  to¬ 
wards  the  Equator  and  Poles,  lb  as  in  either  ot  thole 

Regions  fcarcely  to  vary  at  all.  , 

^he  Theory  that  Mr.  Halley  advances  t.o  folve 
all  which  Phenomena ,  is  this  5 


1 .  He  fuppofes  the  principal  Caufe  of  the  P.ife 
and  Fall  of  the  Mercury,  is  from  the  variable 
Winds,  which  are  found  in  the  Temperate  Zones', 
and  whofe  great  InconHancy  here  in  England  is 
moH  notorious. 

2.  A  fecond  Caufe  is  the  uncertain  Exhalation 
and  Precipitation  of  Vapours  lodging  in  the  Air, 
whereby  it  comes  to  be  at  one  time  much  more 
crowded  than  at  another,  and  conlequently  heavi¬ 
er  ;  but  thofe  latter,  in  a  great  Meafure,  depend  up¬ 
on  the  former.  Now  from  thefe  Principles,  he  ex¬ 
plicates  the  feveral  Phenomena  of  the  Barometer. 

1 .  Why  in  calm  Weather ,  the  Air  being  inclined 
to  Rain ,  the  Mercury  is  commonly  low  ? 

That  the  Mercury’s  being  low  is  an  Indication 
of  Rain,  becaule  the  Air  being  light,  the  Vapours 
are  no  longer  fuppcrted  thereby,  as  being  become 
lpecifically  heavier  than  the  Medium  wherein  they 
floated  ;  fo  that  they  defcend  towards  the  Earth, 
and  in  their  Fall  meeting  with  fuch  aqueous  Par¬ 
ticles,  they  incorporate  together,  and  form  little 
Drops  of  Rain  ;  but  the  Mercury’s  being  at  one 
Time  lower  than  at  another,  is  the  Effect  of  two 
contrary  Winds  blov>  ing  from  the  Place  where  the 
Barometer  Hands ;  whereby  the  Air  of  that  Place 
is  carried  both  Ways  from  it,  and  conlequently, 
the  incumbent  Cylinder  of  Air  is  diminifhed,  and 
accordingly  the  Mercury  finks ;  as  for  Infiance,  if 
in  the  German  Ocean ,  it  fhould  blow  a  Gale  of 
Wefterly  Wind,  and  at  the  fame  time  an  Eafierly 
Wind  in  the  Irifir  Sea  ;  or  if  in  France  it  fhould 
blow  a  Southerly  Wind,  and  in  Scotland  a  Northern, 
it  mufi  be  granted  me,  that  that  Part  of  the  Atmo- 
fphere ,  impendent  over  England,  would  thereby  be 
exhaufied  and  attenuated,  and  the  Mercury  would 
fubfide,  and  the  Vapours  which  before  floated  in 
thofe  Parts  of  the  Air,  of  equal  Gravity  with  them- 
felves,  would  fink  to  the  Earth. 

2.  Why  in  ferene,  good,  fettled  Weather ,  the 
Mercury  is  generally  high  ? 

That  the  greater  Height  of  the  Barometer  is  oc- 
cafioned  by  two  contrary  Winds  blowing  towards 
the  Place  of  Obfervation,  whereby  the  Air  of  other 
Places  is  brought  thither,  and  accumulated  ;  fo  that 
the  incumbent  Cylinder  of  Air  being  increafed  both 
in  Height  and  Weight,  the  Mercury  prefled  there¬ 
by,  mufi  needs  rife  and  Hand  high,  as  long  as  the 
Winds  continue  fo  to  blow,  and  then  the  Air  being 
fpecifically  heavier,  the  Vapours  are  better  kept  fuf- 
pended,  fo  that  they  have  no  Inclination  to  pre¬ 
cipitate  and  fall  down  in  Drops  ;  which  is  the  Rea- 
fon  of  the  ferene  good  Weather  which  attends  the 
greater  Heights  of  the  Mercury. 

3.  Why,  upon  very  great- Winds  or  Storms,  tho ’ 
accompanied  with  no  Rain ,  the  Alercury  finks  loivefi 
of  all,  with  Relation  to  the  Point  of  the  Compafs  up¬ 
on  which  the  Wind  blows  ? 

This  is  caufed  by  the  very  rapid  Motion  of  the 
Air  in  thefe  Storms;  for  the  Tradt  or  Region  of  the 
Earth’s  Surface  wherein  thefe  Winds  rage,  not  ex¬ 
tending  all  round  the  Globe ;  that  Hagnant  Air, 
which  is  left  behind,  as  likeWife  on  the  Sides,  -can¬ 
not  come  in  fo  faH  as  fo  fupply  the  Evacuation 
made  by  fo  fwift  a  Current ;  fo  that  the  Air  mufi 
rreceflarily  be  attenuated  when  and  where  the  laid 
Winds  continue  to  blow,  and  that  more  or  iels  ac¬ 
cording  to  their  Violence.  Add  to  which,  that  the 
Horizontal  Motion  of  the  Air,  being  fo  quick  as  it 
is,  may  in  all  Probability  take  oft'  fome  Part  of  the 
perpendicular  Prefiure  thereof  ;  and  the  great  A- 
gitetiorv-of  its-  Particles,  -  is  the  Realon  wiry  the  Va- 
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pours  are  difiipated,  and  do  not  condenfe  into  Drops 
f'o  as  to  form  Rain,  other  wife  the  natural  Confe- 
quence  of  the  Air’s  Rarefaction. 

4.  Why,  caeteris  paribus,  the  Menury  (lands 
higheft  upon  an  E after ly  or  North- eajterly  Wind  ? 

This  happens  becaufe  that  in  the  Atlantick  Oce¬ 
an  on  this  Side  the  35  th  Degree  of  North  Latitude, 
the  Wefterly  and  South-wefterly  Winds  blow  al- 
moft  always  Trade  ;  fo  that  when-ever  here  the 
Wind  comes  up  atEaft  and  North-eaft,  ’tis  fure  to 
be  chec’k  by  a  contrary  Gale  as  foon  as  it  reaches 
the  Ocean  -,  wherefore,  according  to  what  is  made 
out  in  the  fecond  Remark,  the  Air  muft  needs  be 
heaped  over  this  Ifland ;  and  confequently  the  Mer¬ 
cury  mult  Hand  high  as  often  as  thefe  Winds  blow. 
This  holds  true  in  this  Country,  but  is  not  a  general 
Rule  for  others,  where  the  Winds  are  under  diffe¬ 
rent  Circumftances ;  and  he  himfelf  hath  fometimes 
feen  the  Mercury  here  as  low  as  29  Inches  upon  an 
Eafterly  Wind,  but  then  it  blew  exceeding  hard, 
and  fo  comes  to  be  accounted  for  by  what  was  ob- 
ferved  upon  the  third  Remark. 

5.  Why  in  calm  frojly  Weather ,  the  Mercury  ge¬ 
nerally  J lands  high  ? 

The  Caufe  thereof  is.  That  it  feldom  freezes 
but  when  the  Winds  come  out  of  the  Northern  and 
North-eaftern  Quarters  ;  or  at  leaft,  unlefs  thofe 
Winds  blow  at  no  great  Diftance  off,  for  the  Nor¬ 
thern  Parts  of  Germany ,  Denmark ,  Sweden ,  Nor¬ 
way  >  and  all  that  Tract  from  whence  North-eaft¬ 
ern  Winds  come,  are  fubjedt  to  almoft  continual 
Froft  all  the  Winter  $  and  thereby  the  lower  Air  is 
very  much  condenfed,  and  in  that  State  is  brought 
hitherwards  by  thofe  Winds,  and  being  accumula¬ 
ted  by  the  Oppolitionof  the  Wefterly  Winds  blow¬ 
ing  in  the  Ocean ,  the  Mercury  muft  needs  be  prefs’d 
to  a  more  than  ordinary  Height  ;  and  as  a  concur¬ 
ring  Caufe,  the  fhrinking  of  the  lower  Parts  of  the 
Air  into  lefl'er  Room  by  Cold,  muft  needs  caufe  a 
Defcent  upon  the  upper  Parts  of  the  Atmofphere,  to 
reduce  the  Cavity  made  by  this  Contraction  to  an 
Equilibrium. 

6.  Why  after  very  great  Storms  of  Wind ,  ivben 
the  Mercury  has  been  very  lowi  it  generally  rifes  a- 
gain  very  fajl  ? 

This,  he  tells  you,  he  has  frequently  obferved, 
and  once  found  it  rilen  an  Inch  and  a  half  in  left 
than  fix  Hours,  after  a  long  continued  Storm  of 
South- weft  Wind.  This  feems  to  be  occafion’d  by 
the  fudden  Acceflion  of  new  Air  to  fupply  the 
great  Evacuation  which  fuch  continued  Storms 
make  thereof  in  thofe  Places  where  they  happen, 
and  by  the  Recoil  of  the  Air,  after  the  Force  ceales 
that  impelled  it ;  and  the  Reafon  why  the  Mercury 
rifes  fo  faft,  is,  becaufe  the  Air  being  very  much 
ratified  beyond  its  mean  Denfitv,  the  neighbouring 
Air  runs  in  the  more  fwiftly  to  bring  it  to  an  Equi¬ 
librium  ■,  as  we  fee  Water  runs  the  falter  for  having 
great  Declivity. 

7.  Why  in  more  Northerly  Places ,  the  Varia¬ 
tions  cf  the  Barometer  are  greater  than  in  more  Sou¬ 
therly  ? 

The  Truth  of  the  Matter  of  FaCt  is  proved  from 
Obfervation  made  at  Clermont  and  Paris ,  compar’d 
with  others  made  at  Stockholm ,  as  may  be  feen  in 
the  Appendix  to  Mr.  Paf cal's  Book  De  l' Equilibria 
des  Liqueurs.  The  Reafon  feems  to  be,  that  the 
more  Northerly  Parts  have  ufually  greater  Storms 
of  Wind  than  the  more  Southerly,  whereby  the 
Mercury  fhould  fink  lower  in  that  Extreme  ;  and 
then  the  Northerly  Winds  bring  the  conuenfed  and 
ponderous  Air  from  the  Neighbourhood  of  the  Pole,1 


and  that  again  being  check’d  by  a  Southerly  Wind, 
a.t  no  great  Diftance,  and  fo  heaped,  mutt  of  Ne- 
eeihty  make  the  Mercury  in  fuch  Cafe  ltand  high¬ 
er  on  the  other  Extreme. 

8 .  Why  near  the  Equinoctial,  as  at  Barbadoesj 
and  St.  Helena,  there  is  very  little  or  no  Variation, 
oj  the  Height  of  the  'Barometer  ? 

T  his  Remark,  above  all  others,  confirms  the 
Hypothefis  of  the  variable  Winds  being  the  Caufe  of 
thefe  Variations  of  the  Height  of  the  Mefcury,  for 
in  the  Places  above-named,  there  is  always  an  eafy 
Gale  of  Wind  blowing  nearly  upon  the  lame  Point, 
viz.  E.  N.  E.  at  Barbados,  and  E.  O’.  E.  at  St. 
Helena ,  fo  that  there  being  no  contrary  Current  of 
the  Air  to  exhauft  or  accumulate  it,  the  Atmofphere 
continues  much  in  the  fame  State  :  However,  upon 
Hurricanes,  the  moft  violent  of  Storms,  the  Mer¬ 
cury  has  been  obferved  very  low,  but  this  is  but  for 
once  in  tv.  o  or  three  Years,  and  it  foon  recovers 
its  fettled  State  of  about  29  Inches  and  an  half  :  And 
there  is  no  Doubt  but  the  fame  thing  is  in  the  Eaft 
Coaft  of  Africa,  and  in  India,  where  the  Monjoons 
or  Winds  are  Trade  for  half  the  Year  one  Way,  and 
half  the  Year  another  ;  only  ’tis  probable,  that 
there  may  be  fomething  worth  noting  happen,  a- 
bout  the  Time  of  the  Change  or  fhifting  of'  the 
Winds ;  which  might  be  obtained  if  any  Body  had 
the  Curiofity  to  keep  the  Barometet  at  our  Facto¬ 
ries  in  India. 

Snowden  Hill  in  North-Wales ,  was  meafured  by 
Mr.  Cafwell ,  with  Mr.  Adams’s  Inltrumients,  and 
found  to  be  1  240  Yards  high. 

Mr.  Halley  found  by  three  exaCt  Trials,  that  the 
Mercury  in  the  Barofcbpe  defeending  at  its  Top  3 
Inches  8  ioths,  and  fometimes  more,  and  perhaps 
4  Inches  may  be  near  enough  Truth  ;  if  fo,  then, 
divide  1240  by  4,  the  Quotient  is  310  Yards ;  lb 
that  aiiy  Fall  of  the  Mercury  1  Inch,  argues  an 
Alcent  of  juft  3  10  Yards  in  Height  ;  but  according 
to  Mr.  Halley's  Account  of  3,  8  Inches,  he  makes 
3°  Yards  Height  to  anfwer  to  1  loth  of  an 
Inch  Fall  ;  we  therefore  allow  juft  30  Yards  (for 
Mr.  Halley  thought  the  Fall  of  Mercury  more  thart 
3  Inches  8  ioths ;)  if  fo,  then  if  Dr.  Hook's  new 
Barofcope  will  bear  Divifions  of  1  1  oth  of  an  Inch 
into  ten  more  fenfible  Parts  (as  I  believe  it  will)  each 
of  thole  ten<  Parts  will  anfwer  to  three  Yards,  and 
fo  by  its  Help  one  may  take  the  Level  of  Places  ve¬ 
ry  well,  to  convey  Water,  &c. 

When  the  Mercury  is  at  30  Inches  in  the  Baro¬ 
fcope  (whence  may  be  Computed  the  middle  Height) 
the  Atmofphere  is  five  Miles  and  an  half  high  (that 
is,  fuppofing  the  Air  to  be  of  the  fame  Denlity  all 
along  ;  though  in  all  Probability  it  is  not,  but  grows 
more  rare  in  Proportion  to  its  Height,  which  will 
much  increafe  the  Height  of  the  Atmofphere.) 

The  ingenious  Mr.  Derham ,  ReCtor  of  Vpmin- 
Jler.  in  Phil  of.  Tranf.  N°.  236,  gives  an  Account 
of  fome  Experiments  he  made  at  the  Top  and  Bot¬ 
tom  of  the  Monument ;  where  he  found,  that  at 
the  Height  of  32  Feet,  the  Mercury  fell  it  1  oth  of 
an  Inch  ;  and  at  about  164  Feet,  2  1  2ths  of  an 
Inch,  idc. 

He  there  alfo  deferibes  a  Portable  Barometer , 
which  lie  conceives  might  be  of  great  Ule  in  fuch 
Experiments. 

In  VhiloJ.  Tranf  N°  237,  he  gives  a  Contrivance 
to  mealufe  the  Height  of  the  Mercury  in  the  Baro¬ 
meter,  by  a  Circle  on  one  of  the  Weather  Plates, 
to  the  Hundredth  Part  of  an  Inch  exaCtly; 

In  Philoj.  Tranf  N°  240,-  Mr.  Stephen  Graf 
thews  ah o  a  Method  Of  mcafuring  the  Height  b f 
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the  Mercury  in  the  Barometer,  by  adapting  a  dou¬ 
ble  Microicope  furnifhed  with  a  Micrometer  to 
the  Barofcope,  by  Means  of  which,  the  Mercury’s 
Variation  may  be  obferved  to  the  i  houfandth  Fart 
of  an  Inch. 

The  following  Rules  to  judge  of  the  Weather  by 
the' Barometer,  I  had  from  Mr.  'John  Patrick ,  in 
Ship  Court  in  the  Old  Bay/y,  the  Torricellian  Ope¬ 
rator  ;  and  they  are  the  Relult  of  his  own  long 
Experience  and  Obfervation. 

Rules  and  Observations  on  the  various  Rifing  and 

Falling  of  the  Mercury ,  toforeknow  the  Weather 

by  the  Barometer. 

r.  It  hath  been  obferved,  That  the  Motion  of 
the  Mercury  doth  not  exceed  three  Inches  in  its 
Rifing  or  Falling,  in  the  Barometer  of  the  common 
Form. 

2.  That  its  leaft  Alterations  are  to  be  minded, 
in  order  to  the  right  finding  the  Weather  by  it. 

3.  The  Rifing  of  the  Mercury  prefages,  in  gene¬ 
ral,  fair  Weather  ;  and  its  Falling  foul,  as  Rain, 
Snow,  high  Winds,  and  Storms. 

4.  In  very  hot  Weather,  the  Fall  of  the  Mercu¬ 
ry  forethews  Thunder. 

5.  In  Winter  the  Rifing  prefages  Froft  ;  and  in 
frofty  W eather,  if  the  Mercury  falls  three  or  four 
Divifions,  there  will  certainly  follow  a  Thaw  ;  but 
in  a  continued  Froft,  if  the  Mercury  rifes,  it  will 
certainly  fnow. 

6.  When  foul  Weather  happens  foon  after  the 
falling  of  the  Mercury,  expert  but  little  of  it ;  and 
judge  the  fame  when  the  Weather  proves  fair  fhort- 
ly  after  the  Mercury  has  rifen. 

7.  In  foul  Weather,  when  the  Mercury  rifes 
much  and  high,  and  fo  continues  for  two  or  three 
Days  before  the  foul  Weather  is  over,  then  expedt 
a  Continuance  of  fair  Weather  to  follow. 

8.  In  fair  Weather,  when  the  Mercury  falls 
much  and  low,  and  thus  continues  for  two  or  three 
Days  before  the  Rain  comes,  then  expedt  a  great 
deal  of  W'et,  and  probably  high  Winds. 

9.  The  unlettled  Motion  of  the  Mercury  de¬ 
notes  uncertain  and  changeable  Weather. 

10.  You  are  not  fo  itriCtly  to  mind  the  Words 
that  are  engraven  on  the  Plates,  tho’  for  the  moft 
Part  it  will  agree  with  them,  as  the  Mercury’s  Ri¬ 
fing  and  Falling  ;  for  if  it  ftands  at  much  Rain,  and 
then  rifes  up  to  changeable,  it  prefages  fair  Wea¬ 
ther  ;  although  not  to  continue  fo  long  as  it  would 
have  done,  if  the  Mercury  were  higher  ;  and  fo  on 
the  contrary. 

And  I  think  my  felf  obliged  in  Juftice  to  tell 
the  World,  that  I  have  never  feen  better  Wea- 
ther-Glafl’es  of  all  Kinds  made  any  where,  than  by 
Mr.  Patrick  ;  who  doth  really  deferve  all  poffible 
Encouragement  for  the  many  Experiments  he  hath 
made  in  order  to  improve  the  'Barometer ,  and 
which  he  is  always  very  willing  to  fhew  to  all  in¬ 
genious  and  curious  Perfons.  And  tho'  I  cannot 
be  of  Dr.  Leigh's  Opinion,  who  in  p.  1 6.  and  1  80. 
of  his  Natural  Hi/lory  of  Lancafhire,  &e.  faith, 
Mr.  Patrick’s  Experiments  demonftrate,  that  the 
Sufpenfion  of  the  Mercury  in  the  Tube  is  not  cau- 
fed  by  the  Weight  of  the  incumbent  Atmofphcre, 
lince  on  a  very  careful  Examination  of  all  Mr.  Pa¬ 
trick's  Experiments,  I  find  them  all  accountable  by 
the  Doctrine  of  the  Gravitation  of  Fluids ;  yet  do 
I  really  believe  the  making  and  coniidering  thofe 
Experiments  hath  given  Mr.  Patrick  many  uieful 
Hints  for  the  Improvement  of  this  Inllrument,  and 


will  continue  to  do  fo  daily.  His  Pendent  Baro¬ 
meter  is  very  curious  and  nice,  the  Scale  being  gra¬ 
duated  for  it  by  an  Air-pump  ;  it  hath  no  Cittern 
of  ftagnant  Mercury  at  the  Bottom  of  the  Tube,  as 
in  the  common  Torricellian  Experiment ;  and  the 
Mercury  rifes  and  falls  about  1  2  Inches  inftead  of 
three,  as  in  the  ordinary  Barometer  :  And  in  a  Di¬ 
agonal  on  t  (which  he  very  handfomly  fits  about  the 
Frame  of  a  large  Looking-glafs,  with  a  Thermo¬ 
meter  alfo  by  it,  the  Mercury  rifes  and  falls  near 
30  Inches  >  and)  confequently,  the  Changes  cf  the 
Weather  will  be  much  fooner  perceptible  in  theie 
Inftruments,  than  in  the  Barometers  of  the  com¬ 
mon  Form. 

Statical  BAROMETER,  or  Barofcope ,  ufed  by 
Mr.  Boyle,  Otto ,  Gueric ,  &c.  is  fallacious,  and  lia¬ 
ble  to  be  added  on  by  a  double  Caufe  ;  it  confifts  of 
a  large  glafs  Bubble,  ballanced  by  a  brafs  Weight,  in 
a  nice  Pair  of  Scales ;  for  thefe  two  Bodies  being  of 
equal  Gravity,  but  unequal  Bulk,  if  the  Medium  in 
which  they  equiponderate  be  changed,  there  will 
follow  a  Change  of  their  Weight,  fo  that  if  the  Air 
grows  heavier,  the  greater  Body  being  lighter  in 
Specie,  will  lofe  more  of  its  Weight  than  the  left'er 
and  more  compadt  5  but  if  the  Medium  grow  ligh¬ 
ter,  then  the  bigger  Body  will  outweigh  the  lefs. 

But  the  moft  accurate  Barometer  ever  yet  inven¬ 
ted,  is  that  of  Mr.  Cafwell,  the  Structure  whereof 
he  defcribes  as  follows:  Suppofe  A  B  C  D,  Fig.  27. 
a  Bucket  of  Water,  wherein  is  the  Barometer  x  r  e 
zy  0  fm ,  confuting  of  a  Body  x  r  J'm ,  and  a  T ube 
e  z  y  0.  The  Body  and  Tube  are  both  concave 
Cylinders  communicating  with  each  other,  made  of 
Tin,  or  rather  Glafs.  The  Bottom  of  the  Tube 
zy ,  has  a  Leaden  Weight  to  fink  it,  fo  as  the  Top 
of  the  Body  may  juft  fwim  even  with  the  Surface  of 
the  Water  by  the  Addition  of  fome  Grain  Weights 
at  Top.  The  Water,  when  the  Inftrument  is  for¬ 
ced,  with  its  Mouth  downwards,  gets  up  into  the 
Tube  to  the  Height  y  0.  There  is  added  on  the 
Top  a  fmall  concave  Cylinder,  which  we  call  the 
Pipe ,  to  diftinguifh  it  from  the  other  at  Bottom, 
which  we  call  the  Tube ;  this  Pipe  is  to  fuftain  the 
Inftrument  from  finking  to  the  Bottom,  m  d  is  a 
Wire,  m  f  de  two  Threads  oblique  to  the  Surface 
of  the  Water,  performing  the  Office  of  Diagonals. 
Now  while  the  Inftrument  finks  more  or  lefs,  by 
the  Alteration  of  the  Gravity  of  the  Air,  there  where 
the  Surface  of  the  Water  cuts  the  Thread,  is  form¬ 
ed  a  fmall  Bubble,  which  afcends  up  the  Thread, 
as  the  Mercury  of  the  common  Barometer  afcends, 
and  vice  verfa.  This  Inftrument,  as  appears  from 
a  Calculation  which  he  annexes,  Ihews  the  Altera¬ 
tions  in  the  Air  more  accurately  than  the  common 
Barometer,  by  120  Times.  He  obferves,  that  the 
Bubble  is  feldom  known  to  ftand  ftill  a  Minute,  that 
a  fmall  Blaft  of  Wind  which  can’t  be  heard  in  a, 
Chamber,  will  make  it  fink  fenfibly  ;  that  a  Cloud 
always  makes  it  defcend,  &c. 

BAROMETER,  in  Philof  Tranf  N\  292, 
there  is  a  pretty  Experiment  to  fhew  the  Caufe  of 
the  Defcent  of  the  Mercury  in  the  Barometer  in 
Storms,  to  be  the  collateral  Preflure  or  Current  of 
Wind  on  the  Surface  of  the  ftagnant  Mercury  in 
the  Ciftern,  which  abates  the  Force  of  the  perpen¬ 
dicular  Preflure,  or  the  ufual  Gravity  of  the  eredt 
Column  of  Air,  equal  in  Bafe  to  the  Orifice  of  the 
Tube. 

Portable  BAROMETER,  is  one  that  can  be 
fafely  and  conveniently  carried  about  from  Place 
to  Place,  without  the  Danger  of  fpilling  the  Mer¬ 
cury  out  of  the  Ciftern,  or  letting  the  Air  get  in 
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at  the  Bottom  of  the^Tube,  or  of  the  Mercury  in¬ 
cluded  in  the  Tube,  breaking  the  Top  of  it  off  by 
the  Motion  it  will  be  put  into  by  being  carried 
from  one  Place  to  another.  You  may  prevent  the 
two  former  Inconveniences  by  tying  fome  gentle 
Leather  faff  over  the  Brim  of  the  Ciftern,  which 
mult  be  of  Glafs,  or  clofe  grained  Wood  ;  and  muff 
have  a  Neck  or  Hollow  round  the  Outfide  of  the 
Brim  to  tie  on  the  Cover  of  Leather.  And  the 
laftmay  be  remedied,  by  either  a  way  to  fcrew  or 
fqueefe  the  included  Mercury  quite  up  to  the  Top 
of  the  Tube,  lb  that  the  Tube  in  its  Carriage  from 
Place  to  Place  ihall  be  always  full  ;  or  elfe  by 
pinching  the  Plead  of  the  Tube  at  about  an  Inch 
from  the  Top,  fo  as  to  make  it  there  have  a  very 
narrow  Neck,  not  fo  big  as  a  Straw  :  By  which 
means  the  Force  of  the  Mercury  Unking  againft 
the  Top,  will  be  very  much  bridled,  and  there¬ 
by  the  Tube  fecured  from  having  its  Top  broken 
off. 

Phenomena  cf  the  Barometer* 

The  Phsenomena  of  the  Barometer  are  various ; 
the  Caufcs  allign’d  for  them  by  leveral  Authors,  as 
various ;  nor  is  its  Ufe  in  predicting  the  Weather 
yet  afcertain’d. 

On  the  Top  of  Snowdon- Hill ,  1 240  Yards  high, 
Dr.  Hailey  found  the  Mercury  lower  by  3  Inches  8 
loths  than  at  the  Foot  thereof ;  whence  it  appears, 
that  every  30  Yards  the  Mercury  finks  1  10th  of 
an  Inch.  Mr.  TJerham ,  from  fome  Experi¬ 
ments  he  made  at  the  Top  and  Bottom  of  the 
Monument ,  allows  3  2  Feet  perpendicular  Afcent  to 
a  Fall  of  theMercury  of  1  10th  of  an  Inch  ;  whence 
we  have  not  only  a  Foundation  for  determining  the 
Height  of  the  Atmofphere,  which  on  this  Founda¬ 
tion  (were  it  equally  denfe  every  where)  would  not 
be  found  more  than  5  Miles  and  1  1  oth ;  but  alfo  a 
very  accurate  Method  of  meafuring  the  Height  of 
Mountains  :  Thus,  if  on  the  Surface  of  the  Earth, 
theMercury  be  at  30  Inches  at  1000  p'oot  high, 
it  will  be  at  28,  91  Inches;  at  2000  Foot,  27,  86  ; 
at  3000,  26,  85  ;  at  4000,  25,  87  ;  at  5000,24,93  ; 
at  one  Mile,  24,  67  ;  at  two  Miles,  20,  29 ;  at  five 
Miles  11,28;  at  ten  Miles  4,  24  ;  at  15  Miles  x, 
60  ;  at  20,  o,  95  ;  at  30  Miles,  0,08  ;  at  40, 
o,  012  ;  though  it  muff  be  obferved,  this  is  on  a 
Suppofition  that  the  Atmofphere  is  equally  denfe 
every  where. 

The  greateft  Height  the  Mercury  has  been  known 
to  ftand  at  in  the  Barometer  at  London ,  is  30  Inches 
1  8  th  ;  its  leaft  28  Inches  ;  its  greateft  Height  at  the 
Oblervatory  at  Paris ,  has  been  found  28  Inches  4 
loths ;  and  its  leaft,  26  Inches  4  ioths  of  the  Pa¬ 
ris  Foot,  which  exceeds  the  London  Foot  by 
And  with  thefe  Obfervations  agree  others  made  at 
Hall  in  Saxony ,  by  JVolfius.  ’Tis  true,  there  is  an 
Experiment  wherein  the  Height  of  the  Mercury  is 
found  fuipnzingly  to  exceed  thefe  Numbers ;  Mer¬ 
cury  perfectly  purg’d  being  lufpended  in  a  Tube,  in 
the  Torricellian  way,  at  the  Height  of  75  Feet, 
though  by  the  leaft  Shake  it  falls  down  to  the  ordi* 
nary  Height.  See  the  Accounts  of  this  Phenomenon 
under  the  Word  Torricellian. 

The  Phenomena  of  the  Barometer ,  Mr.  Boyle 
obferves,  are  fo  very  precarious,  that  ’tis  exceeding¬ 
ly  difficult  to  form  any  general  Rules  about  the  Riie 
or  Fall  thereof  ;  even  that  which  feems  to  hold 
moft  univerfally,  viz.  That  when  high  Winds  blow , 
the  Mercury  is  the  lower,  fometimes  fails. 


hDr.  Halley  gives  us  the  fallowing  Obferva¬ 
tions. 

That  in  calm  Weather,  when  the  Air  is  inclin’d 
to  Rain,  the  Mercury  is  commonly  low;  in  ferene 
good  fettled  Weather,  high. 

That  on  great  Winds,  though  unaccompanied 
with  Rain*  the  Mercury  is  loweft  of  all,  with  Re¬ 
gard  to  the  Point  of  the  Compafs  the  Wind  blows 
on.  That,  cateris  paribus ,  the  greatelt  Heights 
of  the  Mercury  are  on  Eafterly  and  North- eafterly 
Winds.  That  after  great  Storms  of  Wind,  when 
the  Mercury  has  been  low,  it  rifes  again  very  faff. 

That  in  calm  frofty  Weather  it  ftands  high. 

That  the  more  Northerly  Places  find  greater  Al¬ 
terations  than  the  more  Southern  ;  and  that  within 
the  Tropic ks ,  and  near  them,  there  is  little  or  no 
Variation  of  the  Height  of  the  Mercury  at  all. 

iDr.  Beal  obferves , 

That  cateris  paribus ,  the  Mercury  is  higher  in 
cold  Weather  than  in  warm,  and  ufually  in  Mor¬ 
ning  and  Evening  higher  than  at  Mid-day. 

That  in  fettled  and  fair  Weather,  the  Mercury 
is  higher  than  either  a  little  before  or  after,  or  in  the 
Rain ;  and  that  it  generally  defcends  lower  after 
Rain  than  it  was  before  it.  If  it  chance  to  rife  high¬ 
er  after  Rain,  it  is  generally  followed  by  a  fettled  Se¬ 
renity. 

That  there  are  frequently  great  Changes  in  the 
Air,  without  any  perceptible  Alteration  in  the  'Ba¬ 
rometer. 

For  the  Ufe  of  Barometers,  an  ingenious  Author 
obferves,  that  by  their  Means  we  may  regain  the 
Knowledge  which  ftiil  refides  in  Brutes,  and  which 
we  forfeited  by  not  continuing  in  the  open  Air,  as 
they  generally  do ;  and  by  our  Intemperance,  cor¬ 
rupting  the  Crafts  of  our  Senfes. 

As  to  the  Predictions  from  Barometers ,  Dr.  Hal¬ 
ley  has  found,  That  the  Riling  of  the  Mercury  for- 
bodes  fair  Weather  after  foul,  and  an  Eafterly  or 
North-eafterly  Wind. 

That  the  Falling  thereof  portends  Southerly  or 
Wefterly  Winds,  with  Rain,  or  ftormy  Winds,  or 
both. 

That  in  a  Storm,  the  Mercury  beginning  to  rife, 
is  a  pretty  fure  Sign  that  it  begins  to  abate. 

Mr.  Patrick  obferves,  that  in  hot  Weather,  the 
Falling  of  the  Mercury  prefages  Thunder  ;  that 
when  foul  Weather  happens  foon  after  the  Fall  of 
the  Mercury,  it  leldom  holds  long  ;  and  the  fame  is 
obferved,  if  fair  Weather  fucceeds  prefently  after  its 
Rife. 

LaJlly ,  Mr.  Derham ,  from  a  long  Series  of  Ba¬ 
rometrical  Obfervations  made  by  Dr.  Scheucher ,  at 
Zurich ,  compar’d  with  others  made  by  himfelf  at 
the  fame  time  at  Upminjler ,  obierves,  that  through¬ 
out  the  whole  Year  the  Mercury  was  lower  at  the 
former  Place  than  at  the  latter,  by  fometimes  one, 
and  fometimes  above  two  Inches  ;  though  the  Difa 
ference  at  a  Medium  he  computes  to  be  about  half 
an  Inch  ;  and  thence  concludes  the  Situation  of  Zu¬ 
rich  to  be  near  a  Quarter  of  an  Englifo  Mile  higher 
than  that  o HJpminlter  :  He  found  however,  a  con* 
fiderable  Harmony  between  the  two  ;  the  one  ufu¬ 
ally  riling  and  falling,  and  that  much  or  little,  as  the 
other  did,  though  this  Harmony  is  not  fo  compleat 
as  has  been  obferved  in  Barometers  nearer  home,  as 
at  London ,  Paris ,  in  Lancajhire ,  &c. 

Caufe  of  the  Phanomena  of  the  Barometer. 

Thefe  are  the  Phanomena  of  the  Barometer  ;  to 
account  for  which,  the  Hypotbefes  that  have  been 
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fram’d  are  almoft  infinite.  Indeed,  as  the  Weight 
of  the  Atmofphere  is  generally  allowed  to  be  the 
Foundation  of  the  Barometer ,  fo  ’tis  generally  gran¬ 
ted,  that  the  Alterations  in  the  Weight  of  the  Air 
are  the  Occafions  of  thofe  in  the  Barometer  ;  and 
yet  even  this  does  not  obtain,  univerfally.  Dr.  Li- 
jler ,  for  Inftance,  accounts  for  the  Changes  of  the 
Barometer  from  the  Alterations  of  Heat  and  Cold. 
This,  he  fays,  he  has  often  obferved,  that  in  Storms, 
&c.  when  the  Mercury  is  at  the  loweft,  it  breaks 
and  emits  fmall  Particles,  which  he  calls  a  Kind  of 
Fretting  ;  and  argues,  that  in  all  Times  of  its  De- 
fcent,  it  is  moreorlefson  the  Fret.  In  this  Dif- 
order,  he  thinks,  its  Parts  are  contracted  and  brought 
clofer  together,  and  for  that  Reafon  defcend  :  Be¬ 
tides,  in  the  Fretting,  they  let  go  little  Particles  of 
Air,  before  inclos’d  in  ’em  ;  and  thefe  riling  into 
the  Top  of  the  Tube,  the  Mercury  mult  fink, 
both  from  the  Columns  being  fhortened  by  their 
Efcape,  and  by  their  lying  upon  it.  Mercury  there¬ 
fore,  he  adds,  riles  either  in  very  hot,  or  very  cold 
Weather,  between  the  Tropicks ,  he.  as  being  there 
in  its  natural  State ;  and  again,  in  the  intermediate 
Degree  of  Heat  and  Cold  it  falls,  as  being  contract¬ 
ed,  and,  as  it  were,  convuls’d  and  drawn  together. 
But  this  Account,  however  ingenious,  comes  far 
fhort  of  accounting  for  the  Phanomena  ;  nay,  in 
feme  Refpc  ,  contradicts  them. 

The  Changes  in  the  Weight  of  the  Atmofphere 
therefore,  mult  be  laid  down  as  the  Caufe  of  thofe 
in  the  Barometer  ;  but  then  for  the  Caufe  of  that 
Caufe,  or  whence  thofe  Alterations  rife  in  the  At¬ 
mofphere,  will  be  no  ealy  Matter  to  determine, 
there  being  perhaps  no  one  Principle  in  Nature, 
that  will  account  for  fuch  a  Variety  of  Appearances, 
and  thofe  too  fo  irregular.  ’Tis  probable  the  Winds, 
as  driven  this  way  or  that  way,  have  a  great  Share 
in  them  ;  fome  Share  too  Vapours  and  Exhalations 
rifing  from  the  Earth  may  have ;  fome,  the  Changes 
in  the  Air  of  the  neighbouring  Regions  ;  and  fome, 
the  Flux  and  Reflux  occafioned  in  the  Air  by  the 
Moon. 

Dr.  Halley  thinks  the  Winds  and  Exhalations  fuf- 
ficient,  and  on  their  Footing  gives  us  a  very  proba¬ 
ble  Rationale  of  the  Barometer  ;  the  Subltance  of 
what  may  be  laid  on  that  Head  is  as  follows : 

Firjl  then,  The  Winds  mull  neceflarily  alter  the 
Weight  of  the  Air  in  any  particular  Country;  and 
that  either  by  bringing  together  and  accumulating  a 
greater  Quantity  of  Air,  and  fo  loading  the  Atmo- 
iphereofany  Place,  which  will  be  the  Cale  as  long 
as  two  Winds  blow  at  the  fame  time  from  oppofite 
Points  towards  the  fame  Point :  Or  by  fweeping  away 
Part  of  the  Air, and  removing  fome  of  the  Load, give 
Room  lor  the  Atmofphere  to  expand  itfelf  ;  which 
will  be  the  Cale  when  two  Winds  blow  at  the  fame 
Time,  and  from  the  fame  Point  oppofite- wrays  ;  or 
JLaJlly ,  by  cutting  oft'  the  perpendicular  Prelfure  of 
the  Atmofphere,  which  happens  as  often  as  any 
iingle  Wind  blows  briskly  any  Way  ;  it  being  found 
by  Experiment,  that  a  ftrong  Blaft  of  Wind,  even 
made  by  Art,  will  render  the  Atmofphere  lighter  ; 
and  accordingly,  the  Mercury,  in  a  T ube  under 
which  it  pafies,  as  well  as  in  another  at  a  Diftance 
from  it,  fubfides  confiderably. 

Secondly ,  The  cold  nitrous  Particles,  and  even 
Air  itfelf  condens’d  in  the  Northern  Parts,  and  dri¬ 
ven  elfewhere,  mult  load  the  Atmofphere,  and  in- 
creafe  its  Preflure. 

Thirdly ,  Heavy  dry  Exhalations  from  the  Earth 
mult  increafe  the  Weight  of  the  Atmofphere,  and 
heighten  its  elallick  Force,  as  we  find  the  fpecifick 


Gravity  of  Menjlruums  increas’d  by  diifolv’d  Salts 
or  Metals. 

Fourthly ,  The  Air  being  render’d  heavier  from 
thefe  and  the  like  Caufes,  is  thereby  the  more  able  to 
fupport  the  Vapours,  which  being  likewife  intimate¬ 
ly  mixed  with  it,  and  fwimming  every  where  equal¬ 
ly  throughout  it,  make  the  Weather  ferene  and 
fair.  Again,  the  Air  being  made  lighter  from  the 
contrary  Caufes,  it  becomes  unable  to  fupport  the 
Vapours  wherewith  it  is  replete  ;  thefe  therefore 
precipitating  are  gathered  into  Clouds,  and  thofe  in 
their  Progrefs  coalefce  into  Drops  of  Rain. 

Thefe  Things  obferved,  it  appears  very  evident, 
that  the  fame  Caules  which  increafe  the  Weight  of 
the  Air,  and  make  it  the  more  able  to  fupport  the 
Mercury  in  the  Barometer ,  do  likewile  make  a  fe¬ 
rene  Sky,  and  a  dry  Seafon  ;  and  the  fame  Caufes 
which  render  the  Air  lighter,  and  lefs  able  to  fup¬ 
port  the  Mercury,  do  likewiie  generate  Clouds  and 
Rain. 

Hence,  i ft.  When  tile  Air  is  fghteft,  and  the 
Mercury  in  the  Barometer  Weft,  the  Clouds  are 
very  .low,  and  move  fwiftlyf  and  when  after  Rain 
the  Clouds  bleak,  and  a  calm  Sky  again  fhines  forth, 
being  purg’d  of  its  Vapours,  it  appears  exceedingly 
bright  and  tranfparent,  and  affords  an  eafy  ProfpeCt 
of  remote  ObjeCts. 

2 dly,  When  the  Air  is  heavier,  and  the  Mercury 
Hands  higher  in  the  Tube,  the  Weather  is  calm, 
though  fomewhat  lefs  clear,  by  Reafon  the  Vapours’ 
are  difperied  every  where  equally  ;  if  any  Clouds 
now  appear,  they  are  very  high,  and  moveflowly ; 
and  when  the  Air  is  heavieil.  of  all,  the  Earth  is 
frequently  found  envelop’d  in  pretty  thick  Clouds, 
which  appear  to  be  form’d  out  of  the  grofler  Exha¬ 
lations,  and  which  the  Air  is  then  able  to  fuftain, 
though  a  lighter  Atmofphere  could  not. 

3 dly.  Hence  it  is  that  with  us  the  Mercury  Hands 
higheft  in  the  coldeft  Seafons,  and  when  the  Wind 
blows  from  tiie  North  or  North-eaft  Corner ;  for 
in  that  Cale  there  are  two  WEids  blowdng  towards 
us  at  the  fame  Time,  and  from  oppofite  Corners  ; 
there  being  a  conftant  Weft  Wind  found  in  the  At- 
lantick  Ocean ,  at  the  Latitude  correfponding  to 
ours.  To  which  we  may  add,  that  in  a  North 
Wind,  the  cold  condenfed  Air  of  the  Northern 
Parts  is  brought  higher. 

d thly.  Hence,  in  the  Northern  Regions,  the  Va¬ 
riation  of  the  Mercury  is  more  fenfible  than  in  the 
Southern  ones ;  the  Winds  being  found  more  ftrong 
more  frequent,  more  various,  and  more  oppofite  5 
each  other  in  the  former  than  the  latter. 

Laflly,  Hence  it  is,  that  between  the  Tropicks 
the  Variation  of  the  Mercury  is  fcarce  fenfible,  the 
Winds  there  being  extremely  gentle,  and  uiually 
blowing  the  fame  Way. 

Now,  this  Account  however  well  adapted  to 
many  of  the  particular  Cafes  of  the  Barometer ,  yet 
comes  fhort  of  fome  of  the  principal  and  moft  ob¬ 
vious  ones ;  and  is  befides  liable  to  feveral  Objec¬ 
tions.  J 

For  i/?.  If  the  Wind  were  the  foie  Agent  in  ef¬ 
fecting  thele  Alterations,  we  fhould  have  no  Altera¬ 
tions  without  a  fenfible  Wind,  nor  any  Wind  with¬ 
out  fome  Alteration  of  the  Mercury  ;  both  which 
are  contrary  to  Experience. 

2 dly->  If  two  Winds  be  fuppofed  blowing  from 
the  fame  Place,  viz.  London ,  oppofite-ways,  viz 
N.  E.  and  S.  W.  there  will  be  two  others  blowing 
from  oppofite  Point,  viz.  N.  IV.  and  S.  E.  to  the 
fame  Place;  which  two  laft  will  balance  the  firft 
and  bring  as  much  Air  towards  the  Point,  as  the 
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others  fwept  from  it  :  Or  thus,  in  Proportion  as  the 
Ait'  is  carried  oft  Ar.  E.  and  S.  W.  the  adjacent  Air 
will  croud  in  from  the  other  Points,  and  form  a 
Couple  of  new  Currents  in  the  Diredlion  N.  IV. 
and  S.  E.  to  fill  up  the  Vacancy,  and  reftore  the 
Equilibrium.  This  is  a  ncceifary  Confequence 
from  the  Laws  of  Fluids. 

3 dly,  If  the  Wind  were  the  foie  Agent,  the  Al¬ 
terations  in  the  Height  of  the  Mercury  would  only 
be  relative  or  topical  ;  there  would  be  ft  ill  the  fame 
Quantity  fupported  at  leveral  Places  taken  collec¬ 
tively  :  Thus  what  a  Tube  at  London  loft*  another 
at  Paris,  or  at  Pi/a,  or  at  Zurkh,  &c.  would  at 
the  fame  time  gain.  But  we  find  the  very  contrary 
true  in  Fadt  ;  for  from  all  the  Oblervations  hitherto 
made,  the  Barometers  in  feveral  Parts  of  the  Globe 
rile  and  fall  together  ;  fo  that  it  muft  be  fome  Alte¬ 
ration  in  the  abfolute  Weight  of  the  Atmofphere 
that  accounts  for  the  Rife  and  Fall  of  the  Mer¬ 
cury. 

Laftly,  Setting  afide  all  Objedtions,  thefe  popular 
Phanomena,  the  Mercury’s  Fall  before,  and  Rife 
after  Rain,  are  really  inexplicable  on  the  Foot  of 
the  Hypothejis :  For,  fuppole  two  contrary  Winds 
fweeping  the  Air  from  over  London  ,  we  know  that 
few,  if  any,  of  the  Winds  reach  above  a  Mile 
high ;  all  therefore  they  can  do,  will  be  to  cut  oft’ 
a  certain  Part  of  the  Column  of  Air  over  London  : 
If  the  Confequence  of  this  be  the  Fall  of  the  Mercu¬ 
ry,  yet  there  is  no  apparent  Realon  for  the  Rain’s 
following  it.  The  Vapours  indeed  may  be  let  low¬ 
er,  but  ’twill  only  be  till  they  come  into  the  Air  of 
the  fame  fpecifick  Gravity  with  themfeives,  and 
there  they  will  ftick  as  before. 

Mr.  Leibnitz  endeavours  tofupply  the  Defedls  of 
this  Hypotbefis  with  a  new  one  of  his  own  :  He  af- 
ferts,  That  a  Body  immerg’d  in  a  Fluid,  only 
weighs  with  that  Fluid  while  it  is  fuftained  thereby  ; 
fo  that  when  it  ceafes  to  be  fuftained,  i.e.  fall,  its 
Weight  ceafes  to  make  a  Part  of  that  of  the  Fluid, 
which  by  this  Means  becomes  lighter.  Thus,  adds 
he,  the  watry  V  apours,  while  fuftained  in  the  Air, 
increafe  its  Weight;  but  when  let  fall,  ceafe  to 
weigh  along  with  it.  Thus  the  Weight  of  the  Air 
is  diminilhed,  and  thus  the  Mercury  tails,  and  Rain 
enfues. 

But  Mr.  Leibneiz’s  Principle,  notwithftanding 
the  Experiment  he  brings  to  confirm  it, is  falfe,  as  has 
been  made  appear  by  a  counter  Experiment  of  Dr. 
De/aguliers.  For  a  Body,  whether  fpecifically  e- 
qual,  or  lighter,  or  heavier  than  a  Fluid,  while  it  is 
immerg’d  in  it,  whether  it  be  at  reft,  or  in  Motion, 
adds  to  the  Fluid  a  Weight  equivalent  to  that  of  an 
equal  Bulk  of  the  Fluid  j  as  follows  from  that  Law 
\n  Hydrofaticks,  ‘ That  Fluids  gravitate  according 
to  their  perpendicular  Altitudes.  However,  were 
Mr.  Leibnitz’s  Principle  true,  yet  ’tis  defective, 
and  that  in  the  fame  Refpect  with  Dr.  Halley’s  : 
l\or  would  it  account  for  the  Phanomena  more 
than  the  other  :  For,  fuppofing  the  Vapours,  by 
being  condens’d,  to  be  put  into  a  Motion  down¬ 
wards,  and  fo  ceafing  to  gravitate  with  the  Atmo- 
fphere,  they  will  therefore  fall  till  they  reach  a  Part 
of  the  Atmofphere  of  the  fame  fpecifick  Gravity 
with  themfeives ;  and  there  they  will  hang  as  be¬ 
fore.  If  the  Mercury  fail,  it  will  only  be  during 
the  Time  of  that  Defcent,  for  thefe  once  fixed, 
the  former  Gravity  is  retrieved  ;  or,  were  it  not 
retrieved,  yet  no  Rain  would  enfue  the  Fall  of  the 
Mercury  < 


Barometrical  Experiments  for  meafuruig  the  Fleigkt 
of  the  Mountains-. 

The  Height  ot  Mountains,  and  their  Elevation 
above  the  Level  of  the  Sea,  hath  always  been 
thought  worthy  of  the  Study  of  the  inquifitive  Phi¬ 
lo  fopher. 

Duaarchus,  one  of  the  ancient  Geographers j 
meafured  the  Height  of  feveral  Mountains,  and 
found  Mount  Pehus,  the  higheft  of  them  in  Thejfa- 
ly,  by  his  Obfervation  to  be  1250  Paces  high  per¬ 
pendicularly.  Alfo  Cieomedes ,  a  Grecian  Afrono - 
mer  and  Geographer ,  who  lived  fome  time  before 
the  Birth  of  our  Saviour,  aflerts,  that  the  higheft 
Mountain  cannot  be  above  1 5  Etadia,  or  937  c  Ro¬ 
man  Feet  high. 

But  Plutarch ,  Cyclica  Theor.  cap.  x.  fixes  the 
perpendicular  Height  of  the  higheft  Mountains,  as 
alfo  the  greateft  Depth  of  the  Sea,  only  to  1  o  Sta¬ 
dia,  or  O250  Roman  Feet.  It  will  appear  by  what 
here  follows,  that  what  the  Ancients  have  determi¬ 
ned  concerning  the  Height  of  the  Mountains,  does 
not  deviate  very  far  from  the  Truth.  Particularly, 
that  the  15  Stadia  of  Cieomedes,  which  makes  9.3  75 
Roman,  ox  10.214  Paris  Feet,  will  be  found  by 
the  following  Oblervations  to  come  very  near  to 
the  Mountains  of  Switzerland,  which  although 
they  are  the  higheft  in  Europe,  do  not  rile  above 
10.000  Paris  Feet  above  the  Level  of  the  Sea  ; 
notwithftanding  that  fubfequent  Writers,  and  thole 
too  well  skilled  in  the  A iathematicks,  have  run  them 
to  an  extravagant  and  altogether  unnatural  Height. 

It  is  very  probable,  that  at  firft  they  went  only 
upon  bare  Conjedtures ;  but  in  after-times,  when 
Geometry  came  to  be  more  improv’d,  Quadrants, 
Semi- circles,-  and  other  Geometrical  Inltruments, 
came  in  Ufe,  by  the  Help  of  which,  and  by  a 
Trigonometrical  Calculation,  the  Heights  of-  Places 
were  capable  of  being  determined  more  exadtly. 

But  neverthelefs,  how  true  foever  the  Principles 
be  upon  which  this  Method  is  founded,  how  nice 
foever  the  Inftruments,  and  how  curious  foever  the 
Obferver  may  be,  yet  it  muft  be  own’d  that  the 
Method  itfelf  hath  been  by  undoubted  Experiments 
found,  to  fall  far  fhort  of  that  Accuracy  which  it 
leans  to  promife  ;  and  the  more  confiderablc  the 
Heights  are,  the  mol'd  uncertain  it  will  be. 

For,  in  the  firft  Place,  as  the  State  of  the  Air  is 
very  different  in  different  Seafons  and  different  Wea¬ 
ther,  its  Refradfion  alfo  by  that  Means  becomes 
greatly  altered,  which  caules  the  Tops  of  Moun¬ 
tains  to  appear  higher  at  fome  times  than  they  do  at 
others,  and  at  all  Times  higher  than  they  really  are. 

But  there  is  another  Inconveniency  belides  this, 
which  whoever  is  acquainted  with  the  true  State  of 
mountainous  Countries  muft  needs  be  fenfible  of; 
and  that  is,  the  great  Difficulty  that  there  is  of  meet¬ 
ing  at  the  Bottom  of  high  Mountains  with  Plains 
large  enough  for  a  proper  horizontal  Stand  or  Balls 
to  Inch  a  'l'nangle  as  is  requifite  accurately  to  deter¬ 
mine  a  eonliderable  Height,  although  proper  Al¬ 
lowances  for  the  Refradlion  of  the  Air. 

But  the  meafuring  tire  refpedtive  Heights  of  Pla¬ 
ces,  and  their  Elevation  above  the  Level  of  the  Sea, 
hath  been  much  promoted  by  the  new  Invention  of 
the  T orricetlian  Tube,  which  although  it  may  not 
yet,  nor  perhaps  ever  will  be  brought  to  an  abfolute 
Degree  of  Certainty,  by  Reafon  of  the  Inconftan- 
cy  of  the  Air,  yet  it  is  in  many  Refpedis  to  be 
preferred  before  the  Trigonometrical  one,  and  has 
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been  found  in  many  Refpedts  to  come  nearer  the 
Truth,  and  does  by  a  new  and  fingular  Scale  lead 
us  from  the  very  Horizon  of  the  Sea  to  the  Tops  of 
the  higheft  Mountains,  a  Diftance  far  beyond  the 
Reach  of  Geometrical  Inftruments. 

This  new  Method  is  founded  upon  that  eflen- 
tial  Property  of  the  Air,  its  Gravity  or  Preflure. 
As  the  Column  of  Mercury  in  the  Barometer  is 
counterpoifed  by  a  Column  of  Air  of  equal  Weight, 
fo  whatever  Caufes  will  make  the  Air  heavier  or 
lighter,  the  Preflure  of  it  will  be  thereby  increafed 
or  leflened,  and  of  Confequence  the  Mercury  will 
rife  or  fall. 

Again,  the  Air  is  more  or  lefs  condenfed  or  ex¬ 
panded,  in  Proportion  to  the  Weight  or  Force 
which  prcfles  it  :  Hence  it  is,  that  in  England ,  Hol¬ 
land  and  the  maritime  Provinces  of  France ,  and  in 
general  all  thole  Countries  which  border  upon  the 
Sea,  the  Mercury  Hands  higheft  ;  that  the  higher 
you  remove  from  the  Sea  into  the  midland  Coun¬ 
tries,  the  lower  will  the-Mercury  defcend,  becaufe 
the  Air  alfo  becomes  more  rarified  and  lighter  ;  and 
that  it  falls  lowelt  upon  the  Tops  of  the  higheft 
Mountains,  and  -thefe  Heights  of  the  Mercury  are 
in  different  Places  reciprocally  as  the  Expanfions  of 
the  Air. 

Several  learned  Men  have  attempted  from  thefe 
Principles,  fupported  by  a  competent  Number  of 
Experiments,  to  derive  and  frame  proper  Tables, 
by  the  Help  of  which  the  Height  of  any  Place  may 
be  determined,  if  the  Height  of  the  Barometer  be 
given,  or  the  Height  of  the  Barometer  determined 
from  the  given  Altitude  of  the  Place  ;  and  all'o  the 
Expanfions  of  the  Air  fettled  as  they  anfwer  to  eve¬ 
ry  Inch  or  Part  of  an  Inch  in  the  Barometer. 

To  pafs  over  the  firft  Experiment  of  this  Kind, 
which  was  made  in  the  Year  1 648,  (but  a  few  Years 
after  the  Invention  of  the  Torricellian  Tube  was 
made  publick  in  France  by  Father  Merjenne)  by  M. 
Eerier ,  by  the  Directions  of  M.  Pafcall ,  upon  the 
higheft  Mountain  in  Auvergne ,  viz.  Puy  de  Domme 
near  Clermont ,  the  Height  of  which  was  thereby 
determined  to  500  French  Toifes,  or  3000  Paris 
Feet.  Alfo  to  pafs  by  thofe  made  fome  time  after 
in  1 66 1,  16)65,  and  1 666,  by  George  Sinclair , 
Profefi'or  of  Philofophy  in  the  Univerfity  of  Glaf- 
gow,  upon  the  Cathedral  of  the  Univerfity,  upon 
feveral  high  Mountains  in  Scotland ;  and  alfo  in 
fome  Wells  and  Coal-pits  ;  we  ihall  only  obferve, 
that  both  Mr,  Sinclair's  and  Perier' s  Experiments 
were  not  fo  much  intended  to  lay  the  Foundation  of 
a  Calculation,  whereby  to  determine  the  different 
Heights  of  the  Places,  as  to  prove  the  Gravity  and 
Preflure  of  the  Air ;  a  Problem  very  much  contro¬ 
verted  at  that  Time  :  And  to  lhew  that  the  fame  is 
much  more confiderable  in  Valleys  than  at  the  Top 
of  Mountains,  and  ftill  greater  in  Proportion  at  the 
Bottom  of  Wells ,  Mines ,  Sec. 

But  this  Method  was  purfued  ftill  farther  by  the 
Members  of  the  Royal  Academy  of  Sciences  at  Paris , 
particularly  by  the  Order  of  Lewis  XIV.  when 
they  diew  that  expenfive  Meridian  Line  a-crofsthe 
whole  Kindom  of  France.  M.  Marriott ,  a  cele¬ 
brated  Member  of  that  Academy,  was  one  of  the 
firft  who  laid  down  certain  Rules  for  the  Conftruc- 
tion  of  fuch  Tables  as  might  determine  both  the 
Elevation  of  Places  above  the  Level  of  the  Sea  from 
given  Altitudes  of  Mercury,  and  the  Heights  of  the 
Air  anfwering  to  every  Line  of  Mercury  in  the  'Ba¬ 
rometer  from  28",  where  the  Mercury  was  fuppo- 
fed  to  Hand  at  a  Medium  near  the  Sea.  The  Prin¬ 


ciples  he  went  upon,  and  the  Method  he  followed, 
he  difcourfed  of  at  large  in  his  Second  Eflay  De  la 
Nature  de  V  Air. 

Sometime  after,  the  ingenious  Dr.  Edmund  Hal¬ 
ley  ^  did,  in  the  Year  1 686,  fet  about  another  Cal¬ 
culation,  which  he  derived  partly  from  Principles 
that  agreed  with  thole  of  M.  Mariotte ,  and  partly 
from  the  fpecilick  Weight  of  Air  and  Mercury, 
which  were  found  by  Experiments  to  be  as  1  1  o. 
Boo;  Air  being  to  Water  as  1  to  800,  and  Water 
to  Mercury  as  1  to  13L  or  very  near  it. 

If  fo  as  the  Column  of  Mercury  in  the  Barome¬ 
ter  is  counterpoifed  by  a  Column  of  Air  of  equal 
Weight,  a  Cylinder  of  Air  of  10,800  Inches,  or 
900  Feet,  will  be  equal  to  1  Inch  of  Mercury,  and 
90  Feet  to  1  10th  of  an  Inch,  or  75  to  1  1 2th  Part 
of  it.  The  Height  of  the  Air,  as  it  anfwers  to  one 
Inch  of  Mercury,  being  thus  determined,  and  the 
Expanlions  of  the  Air  being  reciprocally  as  the 
Heights  of  the  Mercury,  Dr.  Halley ,  by  the  Help 
of  the  Hyperbola  and  its  Afymptotes,  calculated  two 
Tables,  the  one  fhewing  the  Altitude  to  given 
Heights  of  Mercury,  and  the  other  the  Heights  of 
Mercury  to  given  Altitudes. 

Thefe  Tables  were  the  firft  that  ever  were  cal¬ 
culated,  the  Meridian  Line  having  been  firft  begun 
by  M.  Picard  in  the  Year  1669,  and  continued  in 
1683.  It  was  farther  purfued  in  the  Year  1703, 
and  feveral  Obfervations  of  this  Kind  were  made, 
and  the  Heights  of  leveral  confiderable  Mountains 
determined,  particularly  in  the  Southern  Parts  of 
France ,  as  well  by  Trigonometrical  as  Barometrical 
Objervations.  Then  M.  CaJJini ,  Ju?i.  took  Oc- 
cafion  to  compare  thefe  Obfervations  with  the  Rules 
laid  down  by  M.  Mariotte ,  in  order  to  which,  and 
conform  to  the  faid  Rules,  he  calculated  two  Ta¬ 
bles,  one  fhewing  the  Height  of  the  Atmofphere  as 
it  anfwers  to  every  Line  of  the  Mercury  in  the  Ba- 
rometer ,  the  other  determining  the  Height  of  the 
Atmofphere  above  the  Level  of  the  Sea  at  given  Al¬ 
titudes  of  Mercury. 

But  having  afterwards  found  upon  Comparifon, 
that  the  Obfervations  that  had  been  made  in  the 
Year  1703,  did  not  in  the  main  agree  with  the 
Rules  made  by  M.  Mariotte ,  and  that  the  Heights 
of  Places,  as  they  appeared  by  thofe  Obfervations, 
exceeded,  generally  fpeaking,  the  Number  refulting 
from  the  T ables  made  by  him  according  to  the  fame 
Rules,  he  thought  it  neceflary  to  calculate  two  new 
ones,  in  which  indeed  the  Refults  are  conliderably 
greater  than  in  the  Tables  framed  according  to  the 
Rules  of  M.  Mariotte  ;  infomuch  that  for  In- 
ftance,  a  Place  where  the  Mercury  falls  to  22 
Inches,  rifes  above  the  Level  of  the  Sea,  according 
to  Mariotte ,  852  Toifes,  or  5112  Paris  Feet: 
And  according  to  CaJJini ,  1158  Toifes,  or  6948 
Feet,  which  makes  a  Difference  of  1836  Paris 
Feet,  or  306  Toifes. 

Dr.  Dejaguliers ,  in  his  Differ tation  concerning 
the  Figure  of  the  Earth ,  hath  already  {hewn 
how  far  the  Obfervations  made  hy  thofe  Gen¬ 
tlemen  who'  drew  the  Meridian  a-crofs  the  King¬ 
dom  of  France ,  differ  from  each  other,  info- 
much  that  there  are  not  2  in  9,  where  the  Number 
of  T oifes  faid  to  correfpond  to  the  Heights  of  the 
Barometer ,  agree  together,  and  that  of  Confe¬ 
quence,  the  Heights  of  Mountains  as  determined  by 
thefe  Obfervations  are  little  to  be  depended  on. 

Dr.  J.  J.  Scheuchzer,  in  his  J  ournies  over '  the 
Mountains  of  Switzerland ,  in  order  to  make  Im¬ 
provements  in  Natural  Philofophy ,  took  an  Oppor¬ 
tunity 
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trinity  to  make  fuch  Experiments  with  the  Baro* 
meter  as  might  ferve  to  llluftrate  the  Qualities  of 
the  Air,  to  fettle  the  refpedtive  Heights  of  Places, 
and  paiticularly  to  (hew  how  much  thole  Moun¬ 
tains  rife  as  well  above  the  Level  of  the  Sea,  as  above 
|  other  neighbouring  Mountains  in  France ,  Italy-, 

■ Spain ■,  &G. 

Not  to  mention  the  many  Experiments  he  made 
at  different  Times,  and  upon  different  Mountains, 
we  fhall  only  take  Notice  of  one,  which  is  a  very 
confiderable  one,  and  which  enabled  him  more 
particularly  to  examine  the  two  Tables  made  by 
Cajfini  the  Younger ,  according  to  the  Rules  of  M. 
Mariotte ,  and  the  Oblervations  that  had  been 
made  by  him  and  others,  when  the  Meridian  Line 
was  perfedted  in  1703. 

This  curious  Experiment  was  made  at  a  Place 
called  Pfeffers ,  a  celebrated  Mineral  Water  in  the 
County  of  Sargans ,  iri  the  Year  1709,  at  the  Bot¬ 
tom  and  Top  of  a  Mountain,  arifing  from  a  fmall 
Brook  called  the  Tammina ,  to  the  Height  of  7 1 4 
Paris  Feet,  as  appeared  by  letting  a  Line  drop 
down  from  a  T ree  perpendicularly  at  T op  full  to 
the  Bottom.  At  the  Bottom  of  this  Mountain, 
near  to  the  Tammina ,  the  Mercury  was,  by  repeat¬ 
ed  Experiments,  obferv’d  at  25.  "  93  and 
at  the  Top  it  defcended  to  24''  7  So  that 

it  fell  juft  10  Lines  for  7 14  Feet,  which  gives  about 
71  Paris  Feet  for  a  Line,  if  the  Heights  anfwering 
to  every  Line  were  fuppofed  to  be  equal. 

Every  Toile  is  reckoned  at  6  Feet,  the  Foot  is 
divided  into  1 2  Inches,  and  the  Inch  into  1  2  Lines, 
which  are  thus  exprefs’d  above  Toifes  (° )  Feet  (') 
inches  ( ")  Lines  (7,/). 


The  Heights  of  the  Barometer  at  the  Bottom 
and  Fop  of  the  Mountain  being  thus  given,  the 
Height  of  it,  according  to  M.  Mariotte,  11 
8,,»  1 1  '"■>  or  096  Paris  Feet,  8r,  1 1  which 
tails  17*,  3',  i'",  fhort  ol  the  true  Height,  and 
according  to  Caffini ,  153°,  3',  8'/,  that  is,  921 
Paris  I  eet  8  ",  which  exceeds  the  true  Height  bv 
207  Paris  feet  8  Inches ;  whereby  it  appears,  that 
the  T able  made  according  to  the  Rules  of  Mariotte , 
is  much  preferable  to  that  of  CaJJini  the  Younger. 

The  fame  was  likewife  confirmed  by  another 
Experiment  made  in  June  1715,  upon  the  Steeple 
of  the  Cathedral  of  Zurich.  At  the  Foot  of  the 
Steeple  the  Barometter  ftood  at  26"  io'",  and  at 
the  Top  at  26'/,  7  ~  and  the  Height  of  the  Stee¬ 
ple  was  found  by  the  Line  of  241  Paris  Feet,  4 
Inches,  which  gives  very  near  69  Paris  Feet  for 
one  Line.  According  to  the  Table  of  Mariotte, 
the  Height  of  the  Steeple  fhould  have  been  of  237 
Paris  Feet;  according  to  Caffini ,  265  ;  and  ac¬ 
cording  to  the  new  Calculation  (of  which  Men¬ 
tion  fhall  be  made  by  and  by)  made  purfuant  to  ths 
Experiments  above,  it  comes  to  243°,  16",  2"',  or 
about  two  Feet  more  than  the  true  Height. 

It  appearing  by  the  Experiments  made  at  Pf of¬ 
fers,  that  from  25  ,  9 17  the  Barometer  defeends 
to  24",  nf",  that  is  juft  10  Lines.  For  the 
Height  of  7 14  Feet,  and  the  Expanfions  of  the  Air 
being  reciprocally  as  the  Heights  of  Mercury,  Dr. 
Scheucher  undertook,  purfuant  to  thefe  Principles, 
and  the  Properties  of  the  Hyperbola,  to  calculate 
a  new  Table  after  the  following  Method, 


As  the  Difference  is 
of  the  Logarithms  of  the 
two  given  Heights  of  the 
Barometer  25"  9  -s  and 
**  r">  ^at  is  309  j, 
299  1,  or 


So  the  Difference  of  the 
Logarithms  of  the  Height  of 
Mercury  near  the  Sea  28", 
i'"  to  any  Idler  Height,  as 
for  Inftance,  28",  o'",  that 
is,  337  —  336,  ot¬ 


to  the  Height  of  the  At¬ 
tn  ofphere  above  the  Level 
of  the  Sea,  as  it  anfwers  to 
one  Line  of  Mercury  is. — — 
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Thus  the  Height  of  the  Atmofphere  at  2  8",  ap¬ 
pears  to  be  of  io°,  4;,  6",  g'",  but  according  to 
Mariotte,  it  is  only  of  io°,  $7  or  63  Feet,  and 
Caffini  fuppofes  it  only  at  io°,  or  60  Feet. 

In  like  Manner,  the  Height  of  the  Atmofphere, 
from  28",  o”1,  to  27",  1 1  is  found  to  be  64^ 
q",  2;,/.  According  to  the  fame  Rule,  half  the 
Height  of  the  Atmofphere,  that  is,  the  Height  of 
the  Place  where  the  Mercury  in  the  Barometer 
would  defeend  to  14  Inches,  appears  to  be  *$o6o7, 
3",  o'",  or  25  io°,  o',  3;/,  o'". 

Still  upon  the  fame  Principle  the  Mercury  will 
defeend  to  one  Line  at  the  Height  of  133,  397  Pa¬ 
ris  Feet  above  the  Level  of  the  Sea,  which  makes 
22,  232  Toifes  5  Feet,  or  1 1  Paris  Miles  (at  2000 
Toilesthe  Mile)  232  Toifes  5  Foot. 

But  as  in  order  to  determine  the  whole  Height  of 
the  Atmofphere,  the  Logarithm  of  1 111  ought  to  be 
deducted  from  the  Logarithm  of  336"*,  or  iS", 
o'” ;  and  as  that  Logarithm  is  00000,  it  follows 
from  thence,  that  beyond  the  Place  where  the  Mer¬ 
cury  would  defeend  to  1 "  ’,  the  Air  is  expanded  in¬ 
to  an  indefinite  Space. 

BARON,  [  Baron,  P.  ]  hath  divers  Significa¬ 
tions  :  Firft,  ’Tis  uled  for  a  Degree  of  Nobility 
next  to  a  V  ilcount.  Some  of  our  Hiltorians  lay, 

Voi.  I. 
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that  foon  after  the  Conquefl  all  Barons  came  to  Par¬ 
liament,  and  fat  of  Courfe  as  Peers  in  the  Upper 
Houfe ;  but  they  being  then  very  numerous,  it 
grew  an  Order  and  a  Cuftom,  that  none  fhould 
come  but  fuch  as  the  King  thought  fit  to  call  up  by 
Writ,  which  Writ  ran  then,  pro  hat  vice  tantum. 
But  this  State  of  the  Nobility  being  very  precarious, 
and  depending  lolely  on  the  Prince’s  Pleaiure,  they 
at  length  got  a  furer  Hold,  and  obtained  of  the 
King  Letters  Patents,  and  thefe  were  called  Barons 
by  Patent,  or  Creation,  whofe  Pofterity  are  now 
Lords  of  Parliament.  And  Cowell  faith,  there  are 
neverthelefs  Barons  by  Writ,  as  well  as  by  Letters 
Patent;  and  that  thole  are  dillinguifhed  from  thefe 
by  having  their  own  Sirnames  annexed  to  the  Title 
of  Lord  ;  whereas  Barons  by  Patent  are  named  by 
their  Baronies.  The  Original  of  Baions  by  IVrit , 
Camden  refers  to  Henry  III.  and  Barons  by  Patent 
or  Creation  commenced  in  the  Time  of  Richard  II. 
To  thefe  Segar  ( Norroy )  adds  a  third  kind  of  Baron, 
which  he  calls  Baron  by  Tenure  ;  and  fuch  are  the 
Lords  the  Bifhops,  who,  by  Virtue  of  Baronies  an¬ 
nexed  to  their  Bifhopricks,  lit  in  the  Upper  Houle* 
and  are  called  Lords  Spiritual. 

BARON,  is  alfb  an  Officer*  as  Baron  of  the 
Exchequer,  of  which  the  Principal  is  called  Lord , 
1  P  p  Chif 
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Chief  Baron,  .and  three  others  in  that  Court  are  his 
Affifiants. 

There  are  alfo  Barons  of  the  Cinque  Ports ,  which 
are  two  Members  of  the  Houle  of  Commons  cho- 
fen  at.  each  Port,  and  at  the  two  ancient  Towns  of 
Wimheljea  and  Rye. 

BARON  is  alio  ufed  for  the  Husband  in  Relati¬ 
on  to  the  Wife  ;  which  two  in  Law  are  called  Ba¬ 
ron  and  Femme. 

The  Chief  Magiftrate  alfo  of  the  C.ty  of  Lon¬ 
don ,  before  they  had  a  Lord  Mayor,  were  called 
Barons. 

Ever  fince  the  Reign  of  William  .the  Conqueror , 
the  Bifhops  hold  their  Temporaries  per Baroniam  j 
and  by  that  are  obliged  to  attend  the  King  in  Par¬ 
liament. 

Sir  William  Temple ,  in  his  Eflay  on  Heroic k  Vir¬ 
tue,  fays,  that  Baronies  were  originally  the  larger 
Shares  of  the  Land  of  conquer’d  Countries,  which 
the  Northern  Invaders,  (iuch  as  the  Goths,  &c.) 
ufed  to  divide  among  their  Generals  'and  Chief 
Commanders  ;  as  the  Jmaller  Shares  divided  a- 
mongfi  the  Soldiers  were  called  Feuda  or  Fees ;  and 
he  gueiles  the  Word  Baron  to  be  of  Northern  Ori¬ 
ginal. 

BARON  and  Femme  ;  the  Term  in  Heraldry , 
when  the  Coat  of  Arms  of  a  Man  and  his  Wife 
are  borne  per  Pale  in  the  fame  Efcutcheon,  the 
Man’s  always  on  the  Dexter  or  Right  Side,  and  the 
Woman’s  on  the  Sinijler  or  Left.  But  here  the 
Wife  is  not  an  Beirefs,  for  then  her  Coat  mull  be 
borne  by  the  Husband  on  an  Inefcutcheon,  or  Ef¬ 
cutcheon  of  Pretence. 

BAROSCOPE,  the  fame  with  Barometer  ; 
which  lee. 

BARR  of  the  Port  ;  See  Shackles. 

BARR,  [in  Heraldry ,]  is  a  fmaller  Fejfe ,  con¬ 
taining  but  the  fifth  Part  of  the  Field,  whereas  the 
Fefie  contains  the  Third. 

BARR,  [in  Law, ]  is  when  the  Defendant  in 
an  Adion  pleads  a  Plea  which  is  a  fufficient  An- 
fwer,  and  deftroys  the  Adion  of  the  Plaintiff  for 
ever. 

*  BAR  FEE,  is  a  Fee  of  Twenty  Pence,  which 
every  Prifoner  acquitted  of  Felony  pays  to  the  She¬ 
riff  or  Goaler. 

BARREL  oj  the  Ear ,  [Anatomy  f\  is  a  pretty 
large  Cavity  behind  the  Tympanum  of  the  Ear;  it 
is  about  three  or  four  Lines  deep,  and  five  or  fix 
wide.  It  is  lined  with  a  fine  Membrane,  on  which 
.there  are  feveral  Veins  and  Arteries.  In  this  Cavi¬ 
ty  there  are  four  fmall  folid  Bones,  not  covered 
with  a  Periojleum,  as  the  reft  of  the  Bones  of  the 
Body  are. 

BARREL  ;  See  in  Fufey. 

BARREL,  a  Veiled  or  Meafure  for  Things  li¬ 
quid.  The  Barrel,  Wine  Meafure,  contains  42 
Gallons,  or  half  of  a  Hogfhead. 

Barrel,  is  alfo  ufed  for  a  certain  Quantity  or 
■Weight  of  feveral  Merchandizes,  which” is  various 
as  the  Commodities  vary.  In  this  Senfe  we  fay,  a 
Barrel  or  Cask  of  Herrings  or  Mackerel],  1 2  where¬ 
of  make  a  Laid.  A  Barrel  of  Gumpowder  for 
Ships  is  ordinarily  about  100  Pounds  Weight.  Au¬ 
thors  derive  the  Word  from  the  Spanifh,  \ Barile ,  an 
earthen  Veil'd  with  a  wide  Belly  and  narrow  Neck. 

1  lie  Roman  Baird,  according  to  Vigenere,  con¬ 
tains  four  Congia,,  or  76  Pints,  and  weighs  170 
Pound,  1  o  Ounces. 

BARRELS  of  Earth ,  ufed  in  Fortification,  are 
•  a  Sort,p,f  half  Hogfheads,  which  being  filled  with 
.JEqrth,  ferve  for  Parapets  ;  as  alfo  to  break  the. 


Galleries  made  in-  the  Ditch,  and  to  roil  into  the 
Breaches.  -  ' 

BARRETQR,  [Barredator,  L.  Barrateur,  F.] 
in  Law,  lignifies  a  common  Wrangler,  Stirrer  up, 
or  Maintainer  ol  Suits  and  Quarrels,  either  in  Court 
Qr  Country.  ^  ..  .  , 

BARRETRY,  a  Word  ufed  in  Policies  of  In - 
furance  for  Ships,  and  fignifics  Dillentions  and 
Quarrels  among  the  Officers  and  Seamen.  - 

BARRIERS,  [in  Fortification ,]  are  great  Stakes, 
about  four  or  five  Foot  high,  placed  at  the  Difiance 
of  eight  or  ten  Foot  from  one  another,  with  their 
I  ranfoms  or  overthvvart  Rafters,  to  ftop  either 
Horfe  or  Foot  that  would  enter  or  rulh  in  with  Vi¬ 
olence.  Thefe  Barriers  are  commonly  let  up  in 
the  void  Space  between  the  Citadel  and  the  Town 
in  Half-moons,  &c. 

BARRICADO,  [Barricade,  F. J  a  warlike  De¬ 
fence  of  empty  Barrels,  and  fuch  like  Veflels  filled 
with  Earth,  Stones,  Carts,  Trees  cut  down,  a- 
gainft  an  Enemy’s  Shot  or  Aflault ;  but  generally 
^  Trees  cut  with  fix  Faces,  which  are  crofs’d 
with  Battoons  as  long  as  a  Half-Pike,  bound  about 
with  Iron  at  the  Feet.  Thefe  are  ufually  fet  up  in 
Railages  or  Breaches- to  keep  back  as  well  the  Horfe 
as  the  Foot. 

BARRISTERS,  [in  Common  Lz.wj\  are  of  two 
Sorts  j  1 .  The  Outward  or  Utter  Barifiers,  who 
by  their  long  Study  in,  and  Knowledge  of  the 
Law  (which  mult  be  for  a  Term  of  Seven  Years 
at  leaft)  are  called  to  publick  Practice,  and  under¬ 
take  the  Defence  of  their  Clients  Caufes  :  Thefe 
always  plead  without  the  Bar.  .2.  The  Inner 
Barriflers ,  who  becaule  they  are  either  Actor - 
ney,  Solluitor ,  Serjeant ,  or  Council  to  the  King,  are 
allowed,  out  of  Refpetf:,  the  Privilege  of  Pleading 
within  the  Barr.  But  at  the  Rolls ,  and*  fome  other 
inferior  Courts,  all  Barrijlers  are  admitted  within 
the  Barr.  Blunt. 


B  ARRULET,  [  in  Heral¬ 
dry, is  a  Fourth  Part  of  the 
Bar,  or  half  of  the  Clofet,  as 
in  the  Efcutcheon. 


BARRY,  when  an  Efcutcheon  h  divided  Barr - 
ways  into  an  even  Number  of  Partitions,  ’tis  to  be 
expref’sd  in  Blazon  by  the  Word  Barry ,  and  the 
Number  of  Pieces  is  to  be  fpecified.  But  if  the  Di- 
vifions  be  odd,  then  the  Field  mull  be  firft  nam’d, 
and  the  Number  of  Bars  exprefs’d.  See  Paly. 


BARRY,  [in  Heraldry ,]  We 
underfiand  it  to  be  a  Shield  di¬ 
vided  tranfverfe  into  4  or  6  or 
more  equal  Parts,  and  confift- 
ing  of  two  or  more  Tinctures 
interchangeably  difpofed,  as  in 
the  Figure. 


BARRY-BENDY,  is  when  an 
Efcutcheon  is  divided  evenly,  both 
Bar  and  Bend- ways,  as  thus  : 

Barry,  Bendy ,  Argent,  and  Sable. 
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BARRY-PILY,  is  when  a  Coat 
is  thus  divided  ;  and  it  is  to  be 
•  Blazoned,  Barry-Pily ,  of  Eight 
Pieces. 

i Vid.  GuiUim ,  p.  279. 

BARTER,  aWordufed  for  the  Exchange  of 
Wares  for  Wares. 

BaRYCOLA,  [of  Ba^v  dully,  and  akkco,  Gr. 
to  hear,]  a  Dulnefs,  Thicknefs,  or  Hardnels  of 
Hearing. 

BARYPHONY,  is  a  Difficulty  in  Speaking. 

BASE,  [in  Fortification,  ]  is  the  exterior  Side  of 
the  Polygon,  viz.  the  imaginary  Line  which  is 
.drawn  from  the  Flank’d  Angle  of  a  Bafiion  to  that 
which  is  oppolite  thereto. 

BASE,  or  Bafis ,  [in  Architecture,]  is  the  Foot 
of  a  Pillar  that  fuftaineth  it,  or  that  Part  which 
is  under  the  Body,  and  lies  upon  the  Pedeftal  or 
Zocle  when  there  is  any  :  Therefore  'tis  not  ufed 
.for  the  lowed:  Part  of  a  Column,  but  for  all  the 
feveral  Ornaments  or  Mouldings  which  reach  from 
the  Apopbyges,  or  the  Riling  of  the  Shafts  of  Pillars 
to  the  Plinth. 

BASE,  [in  Fortification ,]  is  the  Level  Line  on 
which  any  Work  ftands,  and  which  is  even  with  the 
Campaign. 

TJiftinCi  BASE,  [in  Opticks ,]  is  that  precife  Di- 
llance  from  the  Pole  of  a  convex  Glafs,  in  which 
the  Objects  which  are  beheld  through  it  appear  di- 
ftindl  and  well  defin’d,  and  is  the  fame  with  what  is 
•called  the  Focus. 

-  BASE  FEE,  or  Bafe  EJlate ,  is  a  Holding  at  the 
Will  of  the  Lord. 

BASE  COURT,  [in  Law,]  is  any  Court  that  is 
not  of  Record. 

BASE  of  a  Triangle.  Any  one  Side  of  a  Triangle 
may  be  called  the  Bafe,  but  ufually,  and  molt  pro  ¬ 
perly,  that  Side  which  lies  parallel  to  the  Horizon  is 
taken  for  the  Bafe.  ’Tis  alfo  the  fame  as  to  any 
Right- lin’d  Figure. 

BASE  of  any  folid  Figure,  is  its  lowermoft  Side, 
or  that  on  which  it  Hands. 

BASE  of  a  Conick  Section,  (if  it  have  one)  is  a 
Right-line  in  the  Hyperbola  and  Parabola,  ariling 
from  the  common  Interfedtion  of  the  Secant  Plane 
and  the  Bafe  of  the  Cone. 

BASE,  the  leaft  Sort  of  Ordnance,  the  Diame¬ 
ter  of  whole  Bore  is  an  Inch  and  a  Quarter,  Weight 
200  Pounds,  Length  4  Foot,  Load  50  Pound, 
Shot  half  a  Pound  Weight,  and  1  1  8th  Inch  Di¬ 
ameter. 

BASE  RING  cf  a  Cannon,  is  the  great  Ring 
next  behind  the  Touch-hole. 

BASE  POINT,  in  an  Efcutcheon  r  See  Efcut- 
cheon. 

BASE  TENURE,  or  holding  by  Villenage 
or  other  cuftomary  Service,  as  diltinguilhed  from 
the  higher  Tenure,  in  Capite ,  or  by  military  Ser¬ 
vice. 

•  BASIL,  is  the  Hoping  Edge  of  a  Chfiel,  or  of 
the  Iron  of  a  Plane  ufed  in  "Joinery. 

BASIL  A  RE  OS,  the  fame  with  Sphcenoides,  L. 

BASILICA,  is  the  inner  Vein  of  the  Arm,  cal¬ 
led  Hepatica,  the  Liver  Vein,  it  being  the  inferior 
Branch  of  the  Axillaris  divided  into  three  Bran¬ 
ches  under  the  Tendon  of  the  Mujculus  peCt oralis. 

BASILICA,  [fn  the  ancient  Architecture,]  was 
a  great  Hall  which  had  two  Ranges  of  Pillars,  and 
two  Hies  and  Wings  with  Galleries  over  them. 
T'hefe  great  Halls  were  at  firft  made  for  the  Palaces 
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°l  Princes,  afterwards  they  were  turned  into  Courts 
°i  Juftice,  and  at  laft  into  Churches. 

B  AS  I  LI C K  C onflitutions ,  were  an  Abridgment 
and  Reform  oi  the  Laws  ot  Jujlinian,  made  in  the 
Leigns  of  Bafilius  and  Leo,  ( whence  they  had  their 
Name)  and  were  in  Force  in  the  Eafiern  Empire  til! 
its  Dillolution. 

c.  i^T^IklCUS,  Cor  Leonis ,  a  fixed  Star  of  the 
fint  Magnitude  in  the  Conltellation  Leo  \  its  Lon¬ 
gitude  is  1450.  2 1  Latitude  00.  26.  Right  AL 
Icenfion  14 7  deg.  27  min. 

BASILIOGLOSSUM,  [of  Bacfl?  a  Foundation , 
and  yxaasA,  Gr.  the  Tongue,]  (lee  Hypfiloglojfum) 
is  a  Pair  ot  Mufcles  that  deprefs  the  Tongue:  It 
arifes  fiefhy  from  the  Bafis  of  the  Os  Hyoides. 

BASIS,  [in  Architecture,]  the  Foot  which  fup- 
ports  a  Pillar. 


BASIS,  [in  Anatomy,]  is  the  upper  and  broader 
Part  of  the  Heart,  oppolite  to  the  Macro  or  Point  ; 
■  Alfo  the  Foundation  of  the  Bone  Hyoides. 

BASIS,  [in  Mufick ,~]  is  the  loweft  of  all  the  Parts 
thereof,  which  ferves  as  a  Foundation  to  the  o- 
thers. 

BASKETS  of  Earth  :  See  Corbeills. 

BASONS  of  a  Balance,  two  Pieces  ofBrafsor 
other  Matter  fattened  to  the  Extremities  of  the 
Strings ;  the  one  to  hold  the  Weight,  the  other  the 
Thing  to  be  weighed  ;  See  Balance. 

BASON  is  alfo  ufed  on  various  Occafions  for  a 
Refervatory  of  Water  ;  as  the  Bafon  of  a  Jette 
d’Eau,  or  Fountain ,  the  Bafon  of  a  Port,  of  a 
Bath,  he. 

BASS-RELIEFE  :  See  Relief. 

BASS  ENCEINT,  F.  or  Bafs  Enclofure ,  the 
fame  with  the  Fduffe  Bray  in  Fortification  j  which 
fee. 


BASTION,  [in  Fortification ,"j  is  now  what  was 
anciently  called  a  Bulwark :  Itconfiftsof  two  Faces, 
as  many  Flanks,  formerly  a  Gorge.  It  is  ufually 
made  at  the  Angles  or  Forts,  of  a  large  Heap  of 
Earth,  fometimes  lined  with  Stone,  but  ufually 
faced  with  Sods.  The  Lines  terminating  it  are 
two  Faces,  two  Flanks,  and  two Demigorges.  The 
Union  of  the  two  Faces  makes  the  outmoll  Angle, 
called  the  Angle  of  the  Bafiion.  The  Union  of  the 
two  Faces  to  the  two  Flanks  makes  the  Side  An¬ 
gles,  called  the  Shoulders,  or  Epaule's  ;  and  the 
Union  of  the  two  other  Ends  of  the  Flanks  to 
the  two  Curtains,  forms  the  Angles  of  the  Flanks.T. 

BASTION,  [  in  the  modern  Fortification ,]  a 
huge  Mafs  of  Earth  ufually  faced  with  Sods,  fome¬ 
times  with  Brick,  rarely  with  Stone,  Handing  out 
from  a  Rampart,  whereof  it  is  a  principal  Part ; 
This  is  what  in  the  ancient  Fortification  was  called 
Bulwark.  A  Bafiion  confifis  of  two  Faces  and 
two  Flanks.  The  Faces  are  the  Lines  B  Cana 
C  D,  [Tab-  Fortification,  Fig.  28.)  including  the 
Angle  of  the  Bafiion.  The  Flanks  are  the  Lines 
BA,  ST).  The  Union  of  the  two  F  aces  makes 
the  outmofi  or  Saliant  Angle,  called  alfo  the  Angle 
of  the  Bafiion.  The  Union  'of  the  two  Faces  to 
the  two  Flanks  makes  the  Side  Angles,  called  the 
Shoulders,  or  Epauies.  And  the  Union  of  tire 
two  other  Ends  of  the  Flanks  to  the  two  Curtains, 
the  Angles  of  the  Flanks.  Bafiions  are  either  jfohd 
or  hollow. 

The  Foundation  of  the  Bafiion  is  that  great  Rule 
in  Fortification,  viz.  That  every  Part  of  the  l Forks 
mufi  be  feen  and  defended  from  Jome  other  Part  j 
Mere  Angles  therefore  are  not  fufficient,  but  Flanks 
and  F:  ces  are  indifpenfibly  requifite.  If  the  Bafiions 
LEG  and  H  /  K  Confifted  of  two  Faces  alone, 
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the  Angles  G  and  H  could  not  be  defended  from 
the  Lines  F  G  ox  IH  But  if  the  Baftion  confifts 
of  Flanks  and  Faces,  as  ABCS  D ,  all  the  Points 
may  be  defended  from  the  Flanks,  there  being  none, 
v.  g,  in  the  Face  B  C  but  what  may  be  defended 
from  the  oppofite  Flank  E  L,  nor  any  in  the  Cur¬ 
tain  A  E  but  may  be  defended  from  the  adjacent 
Flanks  BA  and  EL  ,  nor  any  in  one  Flank  B  A, 
but  may  be  defended  from  the  other  E  L.  F  or  the 
Proportions  of  the  Paces  are  not  to  be  lefs  than  24 
Rhineland  Perches,  nor  more  than  30.  The  Flanks 
are  better  as  they  are  longer,  provided  they  ftand  at 
the  fame  Angle  of  the  Line  of  Defence.  Hence 
the  Flanks  mult  ftand  at  Right-angles  to  the  Line  of 
Defence.  Indeed,  in  the  ancient  Fortification,  the 
Flank  is  made  perpendicular  to  the  Courtine,  fo  as 
to  have  the  Angle  out  of  the  Enemy’s  Eye,  but 
this  is  now  provided  for,  by  finking  the  lower  Part 
of  the  Flank  two  or  three  Perches,  as  the  Line  AS 
nearer  the  Axis  of  the  Baftion  C  H. :  Which  1  art 
thus  funk,  is  better  if  made  concave  than  rectan¬ 
gular,  and  if  double,  with  a  Ditch  between,  than 
if  iingle.  The  Difpofition  of  the  Flanks  makes  the 
principal  Part  of  Fortification  ;  tis  that  on  which 
the  Defence  principally  depends,  and  which  hath 
introduced  the  various  F  orms  and  Manners  of  For¬ 
tifying.  If  the  Angle  of  the  Baftion  be  lefs  than  60 
Degrees,  it  will  be  too  fmall  to  give  Room 
for  Guns  ;  and  befides,  fo  acute  as  to  be  eafily 
beaten  down  by  the  Enemy’s  Guns:  To  which 
may  be  added,  that  it  will  either  render  the  Line  of 
Defence  too  long,  or  the  Flanks  too  ftiort ;  it  muft 
therefore  be  more  than  60  Degrees,  but  whether  or 
no  it  fhould  be  a  Right-angle,  or  fome  intermediate 
Angle  betwen  60  and  90,  or  even  whether  or  no 
it  ihould  exceed  a  Right-angle,  is  ftill  difputed. 
Hence  it  follows,  that  a  Triangle  can  never  be  for¬ 
tified,  in  Regard  either  fome  or  all  of  the  Angles  will 
be  either  60  Degrees,  or  lefs  than  60. 

Solid  BASTIONS,  are  thofe  that  are  filled  up 
entirely,  and  have  the  Earth  equal  to  the  Height  of 
the  Rampart,  without  any  void  Space  towards  the 
Centre. 

Void  and  hollow  BASTIONS,  are  thofe  that 
have  a  Rampart  or  Parapet  ranging  only  round  about 
their  Flanks  and  Faces,  fo  that  a  void  Space  is  left 
towards  the  Centre ;  and  the  Ground  is  there  fo 
low,  that  if  the  Rampart  be  taken,  no  Retrench¬ 
ment  can  be  made  in  the  Centre,  but  what  will  lie 
under  the  Fire  of  the  Befieged. 

A  Flat  BASTION,  is  a  Baftion  built  in  the 
Middle  of  a  Curtain,  when  it  is  too  long  to  be  de¬ 
fended  by  the  Baftion  at  its  Extremes. 

A  Cut  BASTION,  is  that  which  has  a  Re-en- 
entring  Angle  at  the  Point  ;  fometimes  alfo  called, 
fiajlion  with  a  Tenaille  ;  ufed,  when  without  fuch 
a  Contrivance  the  Angle  would  be  too  acute.  We 
likewife  give  the  Term  Cut  Baftion  to  fuch  a  one  as 
is  cut  off  from  the  Place  by  fome  Ditch,  &c.  fome 
modern  Engineers  having  found  the  Art  of  Fortify¬ 
ing  by  Pieces  detach’d  from  the  reft.  Thefe  are  alfo 
called  Ravelines. 

Composed  BASTION,  is  when  two  Sides  of  the 
Interior  Polygon  are  very  unequal,  which  makes  the 
Gorges  alio  unequal. 

A  Deformed  or  Irregular  BASTION,  is  that 
which  wants  one  of  its  Demi- Gorges,  one  Side  of 
the  Interior  Polygon  being  too  fhort.  See  Gorge. 

J  Demi- BASTION,  hath  but  one  Face  and 
Flank.  To  fortify  the  Angle  of  a  Place  that  is 
too  acute,  they  cut  the  Point,  and  place  two  Demi- 
Baftions,  which  make  a  Tenaille ,  or  a  Re-entring 


Angle.  Their  chief  Ufe  is  before  a  Horn- work  of 
Crown- work. 

Double  BASTION,  is  that  which  on  the  Plain 
of  the  great  Baftion  hath  another  Baftion  built 
higher,  leaving  12  or  18  Feet  betwen  the  Parapet 
of  the  lower  and  the  Foot  of  the  higher. 

BASTION  Flat.  7  If  the  Diftance  between  the 
BASTION  PlatS  Angles  of  the  Interior  Poly¬ 
gon  be  double  the  ufual  Length,  then  a  Baftion  is 
made  in  the  Middle  before  the  Curtain  ;  but  it  ge¬ 
nerally  hath  this  Difadvantage,  that  unlefs  there  be 
an  extraordinary  Breadth  allowed  to  the  Moat,  the 
turning  Angle  of  the  Counterfcarp  runs  back  too 
far  into  the  Ditch,  and  hinders  the  Sight  and  De¬ 
fence  of  the  two  oppofite  Flanks. 

BASTION  Regular ,  is  that  which  hath  its  duo 
Proportion  of  Faces,  Flanks,  and  Gorges. 

B ASTON,  a  French  Word  in  Architecture,  the 
fame  with  the  Tore ;  in  Heraldry  the  fame  with 
Ahutton  ;  which  fee. 

B  ASTON,  £  [of  Baton,  F.  a  Staff,]  one  of 
BATT OON,  S  the  Wardens  of  the  Fleet ,  being 
an  Officer  who  attends  the  King’s  Courts  with  a 
Red  Staff,  for  committing  fuch  to  Ward  who  are 
committed  by  the  Court. 

BATEMENT,  [in  Carpentry ,]  the  Remainder 
of  a  Piece  of  Stuff  that  was  cut  off  j  fo  inftead  of 
asking  how  much  was  cut  off  from  fuch  a  Piece, 
they  will  ask,  what  Abatement  that  Piece  of  Stuff 
had  ? 

BATH.  Cold  Baths  have  been  long  banifhed 
out  of  Medicine  by  the  Ufurpations  of  Chymiftry, 
and  a  Monkilh  Philofophy.  For  the  Ancients  had 
them  in  the  greateft  Efteem  ;  and  fome  Improve¬ 
ments  of  Reafoning  in  Phyfick  from  Geometry  and 
Mechanicks,  have  brought  them  into  tolerable  good 
Countenance  again  ;  and  the  prefent  Age  can  fur- 
nifh  us  with  abundance  of  noble  Cures  performed 
by  Cold  Bathing,  which  were  long  attempted  in 
vain  by  the  moft  efficacious  Medicines.  There  are 
hardly  any  Chronick  Dileafes  but  the  Cold  Baths 
may  be  made  ufe  of  to  Advantage,  if  there  be  no¬ 
thing  peculiar  in  the  Conftitution  to  forbid  its  Ufe  ; 
which  is  Corpulency,  and  unfound  Vifcera.  In 
very  fat  Perfons  the  Fibres  are  fo  fluffed  round,  that 
they  have  not  Room  to  vibrate  or  contract  with  the 
fudden  Squeeze  of  the  Bath  ;  inftead  therefore  of 
enforcing  their  Springs,  and  fhaking  off  any  unne- 
ceflary  Incumberances,  they  will  only  be  ftrained 
to  no  Purpofe,  and  confequently  weakened ;  for 
wherefoever  an  Effort  is  made  to  remove  any  thing 
by  an  elaftick  Body,  if  the  firft  Exertion  fails,  every 
Impetus  afterwards  languifhes,  and  the  Spring  is 
fpoiled.  And  in  unfound  Vifcera ,  or  where  any 
Part  is  much  weaker  than  the  reft,  fuch  an  addi¬ 
tional  Force  will  prefs  the  Fluids  upon  that  Part  ve¬ 
ry  much  to  its  Damage,  which  may  be  either  the 
burfting  of  the  Vellels,  or  promoting  the  Dilcharge 
of  fome  ill  Humours  upon  that  Part,  which  other- 
wile  might  drain  elfewhere.  But  where  Nothing 
of  this  Nature  forbids  the  Ufe  of  the  Cold  Bath , 
whatfoever  is  to  be  efte&ed  by  bracing  the  Solids,  in¬ 
vigorating  their  Vibrations,  and  accelerating  the 
Blood’s  Motion,  is  with  Certainty  to  be  had  from 
thence.  All  Difeafes  therefore  from  a  fizy  Blood, 
and  a  Lentor  upon  the  animal  Juices,  if  the  Elafti- 
city  of  the  Vellels  is  not  worn  out  with  Age  or  De¬ 
bauches,  will  find  Relief  from  this  Pra&ice. 

Whatfoever  Inconveniencies  likewife  proceed 
from  a  bad  Tranfpiration,  or  when  Humours  are 
thrown  upon  the  Surface  which  cannot  get  through 
the  Skin,  this  Remedy  will  be  of  Service  in  ;  for 
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upon  Immerfion  the  whole  nervous  Syftem  is  To 
fhock’d,  that  the  very  Capillaries  feel  the  Influence, 
and  the  minuteft  Pafiages  are  forced  open  by  an  in- 
creafed  Velocity  of  the  circulating  Fluids,  whereby 
the  Skin  will  be  cleared,  and  inflead  of  entertaining 
grofs  acrimonious  Humours,  tranflnit  only  the  im¬ 
perceptible  Matter  of  Perfpiration.  And  this  is  the 
Rea; on  why  People  are  fo  brisk  and  chearful  after 
Bathing,  becaufe  fo  much  is  thus  forced  away  by 
the  Preflure  upon  the  Veflels,  and  forcing  out  their 
Contents.  A  Perfon  two  Foot  under  Water,  fuf- 
tains  a  Weight  of  Water  added  to  that  of  Air  (fup- 
pofing  the  Area  of  his  Skin  to  be  15  Foot)  =2280 
lb.  ;  tor  2,  the  Number  of  cubical  Feet  of  Water, 
prefling  upon  a  Foot  fquare  of  the  Skin  sc  76,  the 
Number  of  Pounds  in  a  cubical  Foot  of  Water  is 
—  152  x  15.  The  fuppofed  Number  or  fquare 
Feet  on  the  Surface  of  the  Body  is  =  2280  lib » 
Troy. 

Though  it  be  a  general  received  Notion,  that 
Bath  Water  enters  into  the  Body,  and  fo  mixes  it- 
felf  with  the  Blood,  yet  few  attend  to  the  Manner 
how  it  is  poflible.  That  Water  hath  a  wonderful 
Power  of  inlinuating  itfelf  into,  any  Bodies,  we  fee 
by  a  Number  of  Experiments.  Deal  Boards  will 
fwell  againft  rainy  Weather,  the  watry  Particles 
floating  in  the  Air,  by  the  Preflure  of  the  Air  upon 
them,  are  forced  into  the  flender  Tubes  of  the 
Wood,  where  they  meet  with  no  Refiftance,  the 
Particles  of  Air  being  too  large  to  enter  the  fame. 
It  is  certain,  however  true  the  contrary  may  appear 
to  be,  that  the  compounding  Particles  of  Water  are 
lels  than  thofe  of  Air,  being  the  former  will  pafs 
through  feveral  Bodies  that  the  other  will  not.  But 
nothing  fhews  its  Force  greater,  than  the  fattening 
a  Piece  of  Whipcord,  or  a  ftrong  Rope*  of  what 
Length  you  pleafe,  to  a  Hook  or  Staple,  and  at  the 
Bottom  of  the  Cord  hanging  any  Weight  fhort  of 
what  will  break  it,  though  ever  fo  great ;  for  in  this 
Cafe  the  Weight  will  rife  by  moiftening  the  Sides  of 
the  Cord  with  a  wet  Sponge,  whereby  a  few  Par¬ 
ticles  of  Water  may  overcome  any  finite  Refittance 
if  the  Cord  would  bear  it.  Now  fince  there  is  but 
a  little  Quantity  of  Water,  and  that  driven  into  the 
Sides  of  the  Cord,  with  a  Force  no  greater  than 
the  Weight  of  a  Cylinder  of  Air  incumbent  upon 
the  Water ;  therefore  mutt  the  Water  aft  by  fome 
Property  whereby  its  Force  is  greatly  augmented, 
and  that  can  be  no  other  than  that  of  a  Cuneus : 
And  the  Forces  of  Wedges  are  to  one  another  re¬ 
ciprocally  proportional  to  the  Angles  their  Edges 
make  ;  but  in  Spheres,  the  greater  or  letter  Degree 
of  Curvity  is  to  be  confidered  as  their  Angles,  when 
Spheres  are  confidered  as  Wedges  ;  and  the  Degrees 
of  Curvity  in  Spheres  are  reciprocally  as  their  Ra¬ 
dii.  Now  the  Particles  of  W ater  being  fo  infinitely 
fmall,  lefs  by  much  than  thofe  of  Air,  mutt,  when 
ading  as  Wedges,  have  their  Powers  infinitely  in- 
creafed,  fo  as  to  overcome  any  finite  Refiftance. 
Now  let  the  Refiftance  the  Water  meets  with  in  en- 
tring  into  our  Bodies  be  what  it  will,  yet  ’tis  hard 
to  believe  it  is  greater  than  what  is  mentioned, 
which  yet  a  little  Quantity  of  Water  will  over¬ 
The  Experiments  ufually  made  to  know  theh  orce 
of  Water  in  penetrating  into  membranous  Subftan- 
ces,  are  generally  with  the  Sk'.ns  oi  dead  iMen,  01 
Beafts,  and  therefore  not  fo  decifive  as  if  made  upon 
fuch  as  are  alive  ;  the  only  Difference  then  being, 
that  in  the  living.  Steams  or  Vapours  are  continually 
railed  into  the  Air  through  the  Pores  of  the  Skin  in 
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infenfible  Perfpiration  ;  which  is  not  1b  in  thofe  that 
are  dead  :  Thefe  Vapours,  though  raifed  with  a 
conliderable  Force,  are  yet  unable  to  withftand  the 
Impetus  with  which  Water  endeavours  to  infinuate 
itfelf  into  contiguous  Bodies,  beihg  fo  great  as  a- 
bove  explained.  And  though  the  Quantity  of  per- 
fpirable  Matter  is  very  great  in  24  Hours,  being. 

5  8ths  of  the  Meat  and  Drink  a  Man  takes  in  a 
Day,  yet  if  we  compute  the  Quantity  that  expires 
from  any  Part  of  the  Skin  in  a  given  Time,  we 
fhall  find  it  too  little  by  far  to  hinder  the  Entrance 
of  Water  into  the  Body  when  we  go  into  a  Bath. 
For  it  hath  been  demonftrated,  that  the  Matter  of 
infenfible  Perfpiration  in  a  Minute  is  the  1200th 
Part  of  the  Place  it  comes  from,  that  is,  3i.  of  the 
Skin  perfpires  1  1  200  of  a  Scruple  in  a  Minute;  and 
confequently,  3i.  of  the  Skin  perfpires  1  1200  of  a 
Dram  in  a  Minute.  Now  luppofe  a  fquare  Inch  of 
the  Skin  weighs  $  i.  then  a  fquare  Inch  perfpires 
1  1 200  of  a  Dram  in  a  Minute  :  But  a  fquare  Inch 
of  the  Skin  is  prefled  upon  when  we  bathe,  more 
than  in  the  open  Air,  equal  to  96  Drams ;  for  we 
may  conclude,  that  our  Bodies,  taking  one  Part 
with  anorher,  are  two  Foot  under  Water  in  Ba¬ 
thing  ;  fo  that  every  fquare  Inch  of  the  Skin  muft 
bear  the  Weight  of  24  cubical  Inches  of  Water 
equal  to  96  Drams  ;  for  a  cubical  Inch  of  Water 
being  5  iv.  T^lf,  throwing  away  theFra&ion,  24 
cubical  Inches  muft  be  96  Drams.  Now  fince  on¬ 
ly  1  1  200  5  i.  of  Matter  is  perfpired  through  a 
fquare  Inch  of  the  Skin  in  a  Minute,  therefore 
the  Elevation  of  the  perfpirable  Matter  refitted  by  a 
Weight  1 1 5  200  times  greater  than  itfelf ;  for  x  200 
-f  96  =  1 15200,  how  great  then  muft  be  the  Ce¬ 
lerity  with  which  the  perfpirable  Matter  moves,  if 
we  imagine  it  able  to  raife  a  Body  1 15200  heavier 
than  itfelf?  Thus  would  it  be,  if  the  whole  Quan¬ 
tity  of  perfpirable  Matter  evacuated  in  a  Minute; 
was  to  exert  its  Force  at  once  upon  the  incumbent 
Weight  of  Water ;  but  it  is  fo  far  from  doing  that, 
that  if  the  Exhalations  of  the  Steams  be  not  conti¬ 
nual,  as  the  Preflure  of  the  Water  is,  yet  the  Inter¬ 
vals  betwixt  the  Times  they  are  propelled  from  the 
Body,  are  very  fhort.  Suppofe  60  of  them  in  a 
Minute,  being  about  the  Number  of  Pulfes  that  a 
healthful  Man’s  Artery  beats  in  the  fame  time  ;  then 
will  the  Quantity  of  Vapour  which  exerts  its  Force 
at  once  againft  the  incumbent  Water  be  60  times' 
lefs  than  firft  afligned  ;  which  being  multiplied  by 
1200^=72000,  the  Number  of  Parts  into  which 
a  Dram  of  perfpirable  Matter  is  divided,  one  Part 
only  of  which  exerts  its  Force  againft  96  Drams  of 
Water  in  a  Second  ;  fo  that  the  perfpirable  Mat-, 
ter  that  riles  every  feccnd  muft  raife  a  Weight  of 
6912000  times  greater  Number  than  itfelf,  if  it  re¬ 
fill  the  Entrance  of  the  incumbent  Water ;  for  90, 
the  Number  of  Drams  of  Water  incumbent  upon 
an  Inch  fquare  of  the  Skin,  multiplied  by  72000, 
the  Number  of  Parts  into  which  a  Dram  of  perfpi¬ 
rable  Matter  is  divided,  is  =  6912000,  the  Diffe¬ 
rence  between  the  Quantity  of  Matter  perfpired  in 
a  Second,  and  the  Quantity  of  Water  by  which  its 
Motion  is  refitted.  From  the  whole  of  which  it  is 
beyond  Difpute,  that  Bath  Waters  enter  into  and 
mix  with  the  animal  Juices  in  Bathing  ;  but  for  a 
farther  Improvement  of  luch  Knowlege,  we  muft 
leave  it  to  thofe  who  profefledly  treat  on  the  Sub¬ 
ject. 

BATHMIS,  Gr.  a  Step ,]  is  a  Cavity 

in  the  Bone  of  the  Arm  or  Shoulder,  on  each  fide 
one  ;  whereinto,  when  the  whole  Hand  is  llretched 
t  Q_q  .  forth 


forth  and  bended,  the  Procefs  of  the  undermoft  and 
lefler  of  the  long  Bones  of  the  Cubit  enters,  This 
isalfo  called  Trochlea . 

BATRACHUS,  [B<t7j>*x©-,  Gr.  a  Frog ,]  is 
a  Tumour  under  the  Tongue,  which  makes 
Men  croak  like  a  Toad,  when  they  fpeak.  Blan¬ 
chard. 

BATTAILE,  is  an  ancient  Trial  in  our  Law, 
which  the  Defendant  in  Appeal  of  Murder,  Rob¬ 
bery,  or  Felony,  might  chule,  that  is  to  fight  with 
the  Appellant,  for  Proof  whether  guilty  or  not ; 
grown  obfolete  and  wholly  difufed.  F. 

BATTALION,  is  a  Body  of  Infantry  of  about 
6,  7,  or  800  Men,  of  which  ufually  1  3d  were 
Pikes  in  the  Middle,  and  the  other  2  3cls  were  Muf- 
kets  polled  on  the  Wings  ;  but  the  Number  of  Men 
is  by  no  Means  certain.  Battalions  are  ufually 
drawn  up  fix  deep,  or  with  fix  Men  in  File,  or 
one  before  another  ;  thofe  in  Length,  or  fide  by 
fide,  are  called  Ranks.  Some  Regiments  confift 
of  but  one  Battalion  ;  but  when  they  are  nume¬ 
rous  they  are  divided  into  feveral  Battallions  accor¬ 
ding  to  their  Strength ;  and  fo  that  every  one  may 
be  about  7  or  800. 

The  Battalions  of  French  Guards  have  common¬ 
ly  but  five  Companies,  becaufe  each  Company 
confifts  of  150  Men.  But  ol  other  French  Regi¬ 
ments  there  go  16  Companies  to  a  Battalion,  be¬ 
caufe  they  are  but  50  Men  in  a  Company.  Of  the 
Swifs  Guards  four  Companies  make  a  Battalion, 
becaufe  each  Company  hath  180  Men. 

When  a  Battalion  is  to  be  formed  out  of  the 
Companies  of  feveral  Regiments  in  a  Garrifon,  iff c. 
then  thofe  of  the  eldefl  Regiments  poll  themfelves 
on  the  Right ;  thofe  of  the  fecond  on  the  Left, 
and  fo  another  fuccelfively  on  the  Right  and  Left, 
till  the  youngelt  fall  into  the  Centre.  The  Subal¬ 
tern  Officers  take  their  Poll  before  their  Companies, 
the  Captains  on  their  Right  and  Left,  according  to 
their  Degree. 

Battalions  are  divided  into  three  Divifions,  the 
Mufqueteers  in  the  Right  and  Left,  and  the  Pikes 
in  the  Centre.  In  marching,  when  there  is  not 
Room  for  fo  great  a  Front,  they  break  into  Subdi- 
vifions,  as  the  Way  and  Ground  will  allow. 

The  great  Art  of  drawing  up  a  Battalion,  is  to 
difpofe  it  fo  as  that  it  may  bell  refill  a  Party  of 
Horfe  in  an  open  Field,  and  that  it  may  with  Ad¬ 
vantage  engage  with  either  Horfe  or  Foot. 

BATTERY,  [in  Law ,]  is  an  Adi  that  tends  to 
the  Breach  of  the  Peace  of  the  Realm. 

BATTERY,  [of  battre,  F.  to  beat ,]  in  Fortifi¬ 
cation ,  is  a  Place  raifed  on  Purpofe  where  Cannon 
are  planted,  from  thence  to  play  upon  the  Enemy  j 
the  Platform  on  which  they  are  fixed  being  made 
of  Planks  that  fupport  the  Wheels  of  Carriages,  fo 
as  to  hinder  the  Weight  of  the  Cannon  from  fink¬ 
ing  them  into  the  Ground,  and  incline  fomewhat 
towards  the  Parapet  to  check  the  Recoiling  of  the 
Pieces. 

BATTERIES  of  a  Camp,  are  Places  to  plant 
great  Guns  on,  and  are  ufually  furrounded  with  a 
French  and  Pallijadoes  at  the  Bottom,  as  alfo  with 
a  Parapet  on  the  T op,  having  as  many  Holes  as 
there  are  Pieces  of  Artillery  ;  and  with  two  Redouts 
on  the  Wings,  or  certain  Places  of  Arms  capable 
of  covering  the  Troops  that  are  appointed  for  their 
Defence. 

In  all  Batteries ,  the  open  Spaces  left  to  put  the 
Muzzles  of  the  great  Guns  out  at,  are  called  Em¬ 
brasures,  and  the  Diltances  between  the  Embra¬ 
sures ,  Merlons.  The  Guns  are  generally  about 


A.  ■ 

12  Foot  diflantone  frofh  another ,%hat  the  Para¬ 
pet  may  be  llrong,  and  the  gunners  have  Room 
to  work. 

BATTERY  Sunk  or  Buried ,  is  when  its  Plat¬ 
form  is  funk  or  let  down  into  the  Ground,  fo  that 
there  mull  be  Trenches  cut  in  the  Earth  againll  the 
Muzzles  of  the  Guns  for  them  to  fire  out  at,  and  to 
ferve  for  Embrasures.  This  fort  of  Battery ,  which 
the  French  call  Eti  Terre,  and  Ruinate,  is  general¬ 
ly  ufed  on  the  firll  making  of  Approaches,  to  beat 
down  the  Parapet  of  any  Place. 

BATTERIES  Crofs,  are  two  Batteries  which 
play  athwart  one  another  upon  the  fame  thing,  for¬ 
ming  there  an  Angle,  and  beating  with  more  Vio¬ 
lence  and  Deflrudlion,  becaufe  what  one  Bullet 
lhakes,  the  other  beats  down. 

BATTERY  d,' Enfilade,  is  one  which  fcours  or 
fweeps  the  whole  Length  of  a  ftrait  Line. 

BATTERY  en  Echarp,  is  that  which  plays  ob¬ 
liquely. 

BATTERY  de  Revers ,  or  Murdering  Battery , 
is  one  that  bears  upon  the  Back  of  any  Place. 

BATTERY  Joint,  or  par  Camerade,  is  w7hen 
feveral  Guns  play  at  the  fame  Time  upon  one 
Place. 

BATTEURS  d'E (trade,  or  Scours ,  are  Horfe- 
men  fent  out  before,  and  on  the  Wings  of  an  Ar¬ 
my,  a  Mile,  or  two,  or  three,  to  make  Difcove- 
ries ;  which  they  give  an  Account  of  to  the  Ge¬ 
neral. 

BATTLEMENTS,  are  the  Tops  of  the  Walls 
of  Buildings  made  in  the  Form  of  Embrasures  and 
Merlons ,  as  in  fortified  Places. 

BATTOLOGY,  [of  Battus,  L.  and  \ofc,Gr. 
Speech, ~\  is  a  vain  and  foolifh  Repetition  of  the  fame 
Words  over  and  over  again  in  any  Difcourfe  ;  like 
rhe  trifling  Poet  Battus,  mentioned  by  Ovid ,  who 
introduces  him  faying,  Montibus  ( inquit )  erant  iff 
erant  Jub  montibus  iliis. 

BATTOON,  [a  Term  in  He¬ 
raldry. J  fignifying  a  4th  Part  of  a 
Bend  fintfter  ;  It  is  the  ufual  Mark 
of  Illegitimacy,  and  is  always 
borne  couped,  or  cut  off,  after  this 
Manner.  F. 

It  alfo  fignifies  the  Earl  Marfhal’s 
Staff. 

BAVINS,  [in  War,]  Brufh  Faggots  made  with 
the  Brufh  at  length. 

BAY,  is  a  Term  ufed  by  the  Geographers  and 
Seafaring  Men,  for  an  Arm  of  the  Sea  coming  up 
into  the  Land,  and  terminated  in  a  Nook.  It°is  a 
Kind  of  lefler  Gulph,  bigger  than  a  Creek,  and  is 
larger  in  the  Middle  within  than  it  is  at  the  Entrance 
into  it ;  which  Entrance  is  called  the  Mouth  of  the 
Bay. 

BEACONS,  are  Fires  maintained  on  the  Sea- 
Coafts,  to  prevent  Shipwrecks,  and  to  give  Notice 
oflnvafions,  isfc. 

BEADLE,  [_in  Lawf\  fignifies  a  Meffengeror  an 
Apparitor  of  a  Court,  that  cites  Men  to  the  Court 
to  appear  and  anfwer. 

BEAK,  or  Beak-head  of  a  Ship,  is  that  Part  of  it 
which  is  laflened  to  the  Stem,  and  is  fupported 
by  a  Knee  ;  and  is  the  becoming  Part  or  Grace  of 
a  Ship. 

BEAM,  in  Building,  the  largeft  Piece  of  Wood 
in  a  Building,  being  laid  a-crofs  the  Walls,  and  fer- 
ving  to  fupport  the  principal  Rafters  of  the  Roof. 
No  Houfe  has  lefs  than  two  of  thefe  Beams,  viz. 
one  at  each  End  :  Into  thefe  the  Girders  of  the  Gar¬ 
ret  Floor  are  alfo  framed.  The  Proportion  of 
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Beams  near  London  are  fixed  by  Statute  as  follows  : 
A  Beam  i  5  Foot  long  muft  be  feven  Inches  on  one 
fide  its  Square,  and  five  on  the  other ;  if  it  be  1 6 
Foot  long,  one  fide  muft  be  eight  Inches,  and  the 
other  fix. 

BEAMS  of  a  Ship,  are  the  great  main  crofs 
Timbers  which  hold  the  Sides  of  a  Ship  from  fal¬ 
ling  together,  and  which  alfo  fupport  the  Decks 
and  Orlops.  The  Main  Beam  is  next  the  Main- 
maft,  and  from  it  they  are  reckoned  by  Firft,  Se¬ 
cond,  or  Third  Beam.  The  great  Beam  ot  all  is 
called  the  M idjhip  Beam. 

BEAM  Compares?  is  an  Inftrument  made  in 
Wood  or  Brafs,  with  Hiding  Sockets  to  carry  feve- 
ral  fhifting  Points,  in  order  to  draw  Circles  with 
very  long  Radii :  They  are  of  good  Ufe  in  large 
Projections  for  drawing  the  Furniture  on  Wall- 
Dials,  be. 

BEAM,  [in  Heraldry ,]  is  ufed  to  exprefs  the 
main  Horn  of  a  Stag  or  Buck. 

BEAM,  a  fort  of  fiery  Meteor  in  Shape  of  a 

Pillar. 

BEAM  of  an  Anchor,  the  longeft  Part  of  it,  cal¬ 
led  alfo  the  Shank. 

BEAM.- Filling,  in  Building ,the  filling  up  the  va¬ 
cant  Space  between  the  Raifon  and  Roof,  with 
Stones  or  Bricks  laid  between  the  Rafters  and 
Raifon,  and  plaiftered  on  with  Loom,  frequent 
where  the  Garrets  are  not  pargeted  or  plaiftered. 

'To  BEAR,  [in  Architecture ,]  Timber  is  faid  to 
bear  at  its  whole  Length,  when  neither  a  Brick 
Wall  or  Polls,  be.  Hand  between  the  Ends  of  it ; 
but  if  either  a  Brick  Wall  or  Polls  be  trimmed  up  to 
the  Timber,  then  it  is  faid  to  bear  only  at  the  Di- 
llance  between  the  Brick  Wall  or  Polls,  and  either 
End  of  the  Timber.  Thus  Ca  rpenters  ufually  ask. 
What  Bearing  fuch  a  Piece  of  Timber  has  ? 

The  Anfwer  is,  10,  12,  15,  be.  Foot,  accor¬ 
ding  to  the  Length  of  the  whole  Timber,  or  elfe 
according  to  the  Diftance  between  either  End  of  the 
Timber, 

BEAR,  a  Word  ufed  by  Seamen  in  feveral  Sen- 
fes.  They  fay  a  Ship  bears  Ordnancey  when  lhe 
carries  any  great  Guns  ;  foe  bears  a  good  Sail ,  they 
fay,  when  a  Ship  having  her  Sails  abroad  in  a 
Gale  of  Wind,  fails  upright  in  the  Water.  When 
a  Ship  fails  towards  the  Shore,  lhe  is  faid  to  bear 
in  with  the  Land :  When  a  Ship  that  was  to  Wind¬ 
ward  comes  under  another  Ship’s  Stern,  and  fo 
gives  her  the  Wind,  lire  is  faid  to  bear  under  her 
Lee.  If  a  Ship  fails  into  an  Harbour  with  the 
Wind  large,  or  before  the  Wind,  lhe  is  then  faid 
to  bear  in  with  the  Harbour  ;  and  when  a  Ship 
keeps  off  from  any  Land,  lhe  is  faid  to  bear  off 
from  it.  When  a  Seaman  would  exprefs  how  any 
Cape  or  Place  lieth  from  another,  he  faith  it  beareth 
off  foy  or  Jo.  In  Conding  alfo,  they  fay,  bear  up 
the  Helm ,  i.  e.  Let  the  Ship  go  more  large  before 
the  Wind  ;  and  bear  up  round ,  that  is,  let  the  Ship 
go  between  her  two  Sheets  direClly  before  the  Wind. 
Laftlyy  There  is  another  Senle  of  tins  Word  in 
Reference  to  the  Burthen  of  a  Ship ,  (which  Word 
is  derived  from  hence)  for  they  lay  a  Ship  bearsy 
when  having  too  flender  or  lean  a  Quai  tei ,  fhe 
will  fink  too  deep  into  the  Water  with  an  over- light 
Freight,  and  thereby  can  carry  but  a  fmali  Quantity 
of  Goods. 

BEAR  is  alfo  ufed  in  Heraldry  :  He  that  hath  a 
Coat  of  Arms,  is  faid  to  bear  in  it  the  leveral  Char¬ 
ges  or  Ordinaries  that  are  in  his  Efcutcheon  ;  as  if 
there  are  three  Lyons  Rampant  in  it,  he  is  faid  to 
bear  three  Lyons  Rampant . 


BEAR  ;  There  are  two,  Conftellations  of  the 
Stars  called  by  this  Name,  the  Greater  and  Lifer 
Bear ,  or  Ur  fa  Major  and  Minor.  The  Pole  Star 
is  faid  to  be  in  the  Tail  of  \hoLeffery  becaufe  that 
Star  is  never  above  two  Degrees  diftant  from  the 
N.  Pole  of  the  World. 

To  BEAR,  [in  Gunnery  f\  a  Piece  of  Ordnance 
is  faid  to  come  to  bear ,  when  it  lies  right  with,  or 
diredlly  againft  the  Mark. 

BEARD  of  a  Comet ,  the  Rays  which  the  Comet 
emits  towards  that  Part  of  the  Heavens  to  which  its 
proper  Motion  feems  to  diredt  it  ;  in  which  the 
Beard  of  the  Comet  is  diftinguilhed  from  the  Tail, 
which  is  underftood  of  the  Rays  emitted  towards 
that  Part  whence  its  Motion  feems  to  carry  it. 

BEARER,  [in  Architecture ,]  a  Poll  or  Brick 
Wall  trimmed  up  between  the  two  Ends  of  a  Piece 
of  Timber,  to  fhorten  its  Bearing,  or  to  prevent 
its  bearing  with  the  whole  Weight  at  the  Ends 
only. 

BEARING,  [in  Navigation ,]  fignifies  the  Point 
of  the  Compafs  that  one  Place  bears  or  Hands  off 
from  another. 

BEASANTS  ;  fee  Balls. 

BEATS,  in  a  Watch  or  Clock ,  are  the  Strokes 
made  by  the  Fangs  or  Pallets  of  the  Spindle  of  the 
Balance,  or  of  the  Pads  in  a  Royal  Pendulum. 

To  find  the  Beats  of  the  Balance  in  all  Watches 
going ,  or  in  one  Turn  of  any  Wheel. 

Having  firft  found  out  the  Number  of  Turns 
which  the  Crown-wheel  hath  in  one  Turn  of  the 
Wheel  you  feek  for  (by  the  Diredlion  given  under 
the  Word  Turn)  and  then  thofe  T urns  of  the  Crown 
Wheel  multiplied  by  its  Notches,  will  give  you  half 
the  Number  of  Beats  in  that  oneTurn  of  the  Wheel  j 
becaufe  the  Balance  or  Swing  hath  two  Strokes  to 
every  Tooth  of  the  Crown  Wheel :  For  each  of  the 
two  Pallets  hath  its  Blow  againft  each  Tooth  of 
the  Crown-wheel:  Wherefore  it  is,  that  a  Pendulum 
that  ftrikes  Seconds,  hath  in  its  Crown-wheel  only 
30  Teeth.  To  explain  what  hath -been  faid,  take 
this  Example  (being  the  Numbers  of  a  Sixteen 
Hour-Watch)  wherein  the  Pinion  of 

4)  32  (8.  Report  is  4,  the  Dial-wheel  32,  the 

• . . .  Great  Wheel  55,  the  Pinion  of  the 

5  j  55  (11.  Second  Wheel  5,  be.  The  Number 

5)  45  (9.  of  Notches  in  the  Crown-wheel  17, 

5)  40  (8.  being  multiplied  into  6336'  (the  Pro- 
■  dudl  arifing  from  the  continual  Mul- 

17.  tiplication  of  the  Quotients  8,  11,  9, 
8)  gives  1 077 1  2  for  half  the  Number 
of  Beats  in  one  T urn  of  the  Dial- wheel ;  for  8  times 
1 7  is  136,  which  is  half  the  Number  of  Beats  in 
oneTurn  of  the  Centrate- wheel  40  ;  and  9  times 
1  36  is  1224,  the  half  Beats  in  one  Turn  of  the  Se¬ 
cond  Wheel ;  and  1 1  times  1224  is  13464,  the  half 
Beats  in  one  Turn  of  the  Great  Wheel  55  ;  and 
8  times  13464  makes  107 7 12,  before  found  : 
Which,  if  multiplied  by  the  two  Pallets,  that  is 
double  it,  it  gives  215424,  which  is  the  Number 
of  Beats  in  one  Turn  of  the  Dial-wheel,  or  1 2 
Hours.  If  you  would  know  how  many  Beats 
this  Watch  hath  in  an  Hour,  ’tis  but  dividing 
the  Beats  of  1 2  Hours  into  1  2  Parts,  and  it  gives 
17952,  the  Train  of  the  Watch,  01  Beat*  in  an 
Hour.  If  this  be  divided  into  60  Parts,  it  gives 
299,  and  a  little  more,  for  the  Beats  in  a  Minute. 
And  fo  you  may  proceed  to  Seconds  and  Thirds, 
if  you  will. 
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By  the  Beats  and  Turns  of  the  Fufy ,  the  Hours  that 
any  Watch  will  go,  may  be  found  thus ; 

As  the  Beats  of  the  Balance  in  one  Hour  :  Are 
to  the  Beats  in  one  Turn  of  the  Fufy  ::  So  is  the 
Number  of  the  Turns  of  the  Fufy :  To  the  Conti¬ 
nuance  of  the  Watch’s  going  : 

Thus,  20196  :  26928 : :  1 2  :  16. 

To  fnd  the  Beats  of  the  Balance  in  an  Hour  ;  the 
Proportion  is. 

As  the  Hours  of  the  Watch’s  going  :  To  the 
Number  of  the  Turns  of  the  Fujy::  So  are  the 
Beats  in  one  Turn  of  the  Fujy  :  1  o  the  Beats  in 
an  Hour  : 

Thus,  16  :  12  ::  26928  :  20196 

To  find  the  Beats  of  a  Balance  in  one  Turn  of  the 
Fufy  ;  you  have  this  Proportion 

As  the  Number  of  the  Turns  of  the  Fufy  :  Is  to 
the  Continuance  of  the  Watch’s^  going  in  Hours : : 

So  are  the  Beats  in  one  Hour :  To  the  Beats  of  the 
Balance  in  one  T urn  of  the  Fufy  : 

That  is,  12:  16:;  20196:  26928. 

BEAU  PLEADER,  [in  Common  Law,']  is  a 
Writ  upon  the  Statute  of  Malgridge  for  not  fair 
Pleading,  and  this  lies  where  the  Sheriff  or  other 
Bailiffs  in  his  Court  will  take  a  Fine  of  the  Party, 
Plaintiff  or  Defendant,  for  that  he  plead  not  fairly. 

BECHICKS,  [B »£««',  of  Bh£,  Gr.  a  Cough,] 
are  Medicines  good  againft  a  Cough.  They  are 
called  alfo  Bechical  Medicines.  Blanchard. 

BED  of  the  Carriage  of  a  great  Gun,  is  that 
thick  Plank  which  lies  immediately  under  the 
Piece,  being  as  it  were  theBody  of  the  Carriage. 

BED,  [  in  Mafonry,  ]  a  Courfe  or  Range  of 
Stones  ;  and  the  Joint  of  the  Bed  is  the  Mortar  be¬ 
tween  two  Stones  placed  over  each  other. 

BED-MOULDING,  [in  Architecture,]  is  a 
Term  ufed  by  the  Workmen  for  thofe  Members  in 
a  Cornifh,  which  are  placed  below  the  Coronet  or 
Crown  ;  and  now-a-days  a  Bed-moulding  ufually 

confifts  of  thefe  four  Members,  1.  An  0 - G. 

2.  A  Lift.  3.  A  large  Boultine.  And  4thly,  Un¬ 
der  the  Coronet  another  Lift. 

BEDRIP,  Bedrepe ,  was  the  cuftomary  Service 
which  'inferior  T enants  *  formerly  paid  to  their 
Lords,  in  cutting  down  their  Corn,  or  doing  any 
Work  or  Labour  in  the  Field. 

BELANDRE,  is  a  fort  of  little  Veffel  with 
Sails  and  Tackle  like  a  Floy,  but  broader  and 
flatter  ;  the  Covering  of  the  Deek  is  raifed  up 
half  a  Foot  higher  than  the  Gunwale,  Gunnel,  or 
Plat-board,  as  the  French  call  it,  and  between  the 
Gunnel  and  the  Deck  there  is  a  Paflage  left  free 
for  the  Seamen  to  walk  upon  :  They  are  chiefly 
ufed  to  carry  Merchants  Goods,  and  are  feldom  a- 
bove  24  Tun. 

Some  will  have  them  call’d  By-landers ,  becaufe 
they  feldom  go  out  of  Sight,  but  fail  by  the  Land. 

belay,  aboard  a  Ship ,  fignifies  the  fame  as  Eaft- 
em.  Thus  they  fay,  belay  the  Sheet  or  Tack,  that 
is  fafien  it  to  the  Kennel ,  See. 

BELEMNOIDES,  [of  a  Dart,  and 

iiJ'of,  Gr.  Shape,']  is  the  Procefs  or  ihooting  forth 
of  the  Bone  called  Jliformis ,  which  is  fixed  in  the 
Bafis  of  the  Skull.  Blanchard. 

BELLANDER ;  fee  Belandre . 


BELLS  are  ranked  among  the  Mufical  Inftru- 
ments  of  Percujfion.  The  Parts  of  a  Bell  are,  the 
Body  or  Barrel,  and  the  Clapper  on  the  Infide ;  and 
the  Ear  or  Cannon,  whereby  it  is  hung  to  a  large 
Beam  of  Wood.  The  Matter  of  which  they  are 
cempofed  is  a  mix’d  Metal  compounded  of  an 
Hundred  Pounds  of  Copper,  and  T wenty  Pounds 
of  Pewter,  and  that  is  called  Bell- Metal.  As  to  the 
Proportion,  it  is  ufually  in  Thicknefs  at  the  Edge 
1  15  th  of  the  Diameter,  and  the  Height  12  times 
the  Thicknefs.  Poly  done  Virgil  ('but  erroneoufly) 
afiigns  the  Invention  of  Bells  to  Pope  Sabinian , 
Succeflor  to  St.  Gregory  :  For  he  indeed  was  not 
the  Inventer,  but  was  the  firft  that  appointed  the 
canonical  Hours  to  be  diftinguifhed  by  them.  The 
firft  Bells  we  hear  of  are  about  the  6  th  Century: 

F or  Hiftory  tells  us,  that  Loup,  Bifhop  of  Orleans , 
being  at  Sens9  in  the  Year  610,  when  the  Place 
was  befieged  by  Clotharius’s  Army,  frighted  away 
the  Befiegers  by  ringing  the  Bells  of  St.  Stephen's. 

Some  fay  the  firft  Bells  were  made  at  No  la  in 
Campania,  where  St.  Paulinus  was  Bifhop,  who  is’ 
faid  to  have  firft  brought  the  Ufe  of  them  into 
Churches,  and  that  from  thence  they  are  called  in 
Latin,  Nola  and  Campana  ;  others  fay,  that  they 
were  not  fo  called  on  account  of  their  being  firft 
invented  there,  but  becaufe  the  Way  of  hanging  and 
balancing  them,  as  now  in  Ufe,  was  firft  prac^ 
tftifed  in  Campania.  - 

The  Cuftom  of  baptizing  and  blejfing  Bells,  is 
laid  to  be  brought  in  by  Pope  John  XIII.  but  it  ap¬ 
pears  that  they  were  of  older  Standing,  becaufe  in  a 
Capitulary  of  the  fame  Pope,  there  is  an  exprels 
Prohibition  of  the  Pra&ice. 

The  firft  large  Bells  in  England  are  mentioned 
by  Venerable  Bede  towards  the  latter  End  of  that 
Century. 

The  Sound  of  a  Bell  confifts  in  a  vibratory  Mo¬ 
tion  of  its  Parts,  much  like  that  of  a  Mufical  Chord. 
And  the  Stroke  of  the  Clapper  muft  necellarily 
change  the  Figure  of  the  Bell,  and  of  round  make 
it  oval ;  but  the  Metal  having  a  great  Degree  of 
Elafticity,  that  Part  will  return  back  again  which 
the  Stroke  drove  fartheft  off  from  the  Centre,  and 
that  even  fome  fmall  Matter  nearer  the  Centre 
than  before.  So  that  the  two  Points  which  before 
were  the  Extremes  of  the  longer  Diameter,  do  then 
become  thofe  of  the  {hotter.  And  thus  the  external 
Surface  of  the  Bell  undergoes  alternate  Changes  of 
Figure,  and  by  that  Means  gives  that  tremulous 
Motion  to  the  Air  in  the  which  Sound  confifts. 

Mr.  Perrault  aflerts,  that  the  Sound  of  the  fame 
Bell  is  a  Compound  of  the  Sound  of  the  feveral 
Parts  of  it ;  fo  that  where  the  Parts  are  homoge¬ 
neous,  and  the  Dimenfions  of  the  Figure  uniform, 
there  is  fuch  a  perfeft  Mixture  of  all  thefe  Sounds, 
as  conftitutes  one  uniform  fmooth  even  Sound,  and 
the  contrary  Circumftances  produce  Harfhnefs. 

To  confirm  this,  he  obferves  the  different  Tune 
of  the  Bell,  according  to  the  Part  of  it  that  is  ftruck, 
and  yet  ftrike  it  where  you  will,  there  is  a  Motion 
of  all  the  Parts. 

He  therefore  confiders  Bells  as  compofed  of  an 
infinite  Number  of  Rings,  which  have  different 
Tones,  according  to  their  different  Dimenfions,  as 
Chords  of  different  Lengths  have  ;  which  when 
ftruck,  the  V  ibrations  of  the  Parts  immediately  ftruck, 
determine  the  T one  ;  being  fupported  by  a  fuffici- 
ent  Number  of  confonant  Tones  in  other  Parts. 

It  has  been  found  by  Experience,  thac  Bells  are 
heard  further,  if  placed  on  Plains,  than  on  Hills, 
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and  (till  farther  in  Vallies  than  on  Plains ;  the  Rea- 
fon  of  which  may  be  eafily  comprehended,  by  con- 
lidering  the  higher  the  fonorous  Body  is,  the  Me¬ 
dium  is  the  rarer,  and  of  Confequence  receives  the 
lefs  Impulle,  and  the  Vehicle  is  the  lefs  proper  to 
convey  it  to  a  Diftance. 

Mr.  Hauksbee ,  and  others,  by  Experiments  have 
difcovered,  that  the  Sound  of  a  Bell  ftruck  under 
Water,  is  a  Fourth  deeper  than  in  the  Air,  contra¬ 
ry  to  what  Merfenne  fays,  that  it  is  of  the  fame  Pitch 
in  either  Element. 

Some  Cities  in  China  have  been  famous  for  large 
Bells  ;  as  particularly  Nanking ,  one  of  which  is  /aid 
to  be  near  iz  Englijh  Feet  high,  23  Feet  in  Cir¬ 
cumference,  and  7  i  half  Feet  Diameter,  which 
according  to  its  Dimenfions,  is  computed  to  weigh 
50000  Pounds.  The  Figure  of  it  is  almolt  Cylin¬ 
drical,  having  a  Swelling  in  the  Middle,  and  the 
Thicknefs  of  the  Metal  about  the  Edges  7  Inches. 
Thefe  Bells  are  faid  to  have  been  caft  about  800 
Years  fince  ;  but  the  enormous  Weight  of  thefe 
Bells  having  brought  down  the  Steeple,  they  have 
lain  on  the  Ground  ever  fince. 

At  Pekin ,  now  the  Capital  of  China ,  there  are 
likewife  feven  other  Bells  faid  to  be  each  120000 
Pounds ;  but  the  Sounds  of  their  biggefl  Bells  are 
very  mean,  being  ftruck  with  a  wooden  Mallet  in- 
ftead  of  an  Iron  Clapper.  Yet  fome  Travellers 
tell  us,  that  it  throw's  the  Air  with  fuch  Violence, 
as  to  break  Windows,  and  almoft  overturn  weak 
Cottages. 

The  Tower  of  Mofcow  is  famous  for  having  a 
Bell  raifed  in  it  which  weighs  1 76  Tuns,  though 
indeed  200  Tuns  were  allowed  for  the  making  it. 
It  is  24  Foot  high,  the  Clapper  21  Foot  long,  and 
weighs  feven  Tuns.  At  Ghent  in  Flanders ,  at  the 
Tower  called  IB  elf  art,  is  a  Bell  named  Roland , 
which  weighs  1 1000  Pound  Weight.  At  a  Tower 
at  Erfurd ,  in  Upper  Saxony ,  hangs  a  Bell  weighing 
25400  Pounds. 

Egelrick ,  Succeflor to  Turketule ,  Abbot  of  Croy- 
land ,  about  the  Year  967,  is  recorded  to  be  the 
firft  who  perfected  an  harmonious  Ring  of  Bells  in 
England ,  which  were  at  Croyland  Abbey  ;  for 
whereas  his  Predeceilor  Turketule  had  caufed  a  Bell 
of  a  prodigious  Largenefs  to  be  made,  which  he  na¬ 
med  Guthlac ,  this  Egelrick  added  thereto  two  great 
ones  called  Bartholomew  and  . ‘Bertelin ,  and  two 
mean  ones  called  Turketule  and  Tolium ,  and  like¬ 
wife  two  little  ones,  called  Pega  and  Bega  ;  all 
which  being  framed  of  a  proportionable  Meafure, 
made  together  a  moft  delightful  Harmony,  not  to 
be  equalled  in  the  whole  Kingdom,  faith  CreJJy ,  in 
his  Church  Hiitory  of  Britain. 

The  modern  Greeks ,  now  under  the  Jurifdidtion 
of  the  lurks,  are  not  allowed  Bells,  ever  fince  the 
taking  of  Conjlantinople  by  the  Turks ,  who  itfeems 
prohibited  them,  left  their  Sounds  fhould  difturb  the 
Repofe  of  Souls,  which  they  fancy  wander  in  the 
Air  ;  but  others  are  of  Opinion,  that  the  Turks 
prohibited  the  Ufe  of  Bells  to  the  Chriftians  for  po¬ 
litical  Reafons,  left  the  Ringing  of  Bells  might  be 
ufed  as  a  Signal  for  the  putting  defigned  Revolts  in 
Execution. 

Lobineau  is  of  Opinion,  that  the  Cuftom  of 
Ringing  of  Bells  when  it  thundred  much,  was  ra¬ 
ther  to  call  People  to  Church  to  Prayer  for  Prefer- 
vation  againft  the  direful  Effects  of  it,  than  to  dif- 
fipate  the  Thunder. 

Mabilhn  relates,  that  it  was  an  ancient  Cuftom 
to  ring  the  Bells  for  Perfons  ready  to  expire,  to  give 
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Notice  to  People  to  pray  for  them  ;  and  thence 
comes  our  Pajjing-Bell. 

Mattheiv  Paris  writes,  that  the  Ufe  of  Bells 
was  anciently  prohibited  in  the  Time  of  Mout- 
ning,  though  at  prefent  the  Ringing  or  Tolling  of 
a  Bell  is  a  Ceremony  of  Mourning. 

BELL  for  Diving  ;  fee  Diving. 

BELTS,  [in  Ajlronomy ,]  two  Facia  or  Gir¬ 
dles  obferved  in  Jupiter's  Body  more  lucid  than  the 
reft,  and  terminated  by  parallel  Lines,  being  fome- 
times  broader  and  fometimes  narrower ;  nor  do  they 
conftantly  take  up  the  lame  Places  in  his  Disk. 
Huygens  obferved  a  Belt  in  Mars  in  1656,  much 
broader  than  thofe  of  Jupiter,  and  poflelling  the 
Middle  Part  of  his  Disk,  but  very  obfeure.  See 
Jupiter. 

BEND  ;  at  Sea  they  fay,  bend  the  Cable,  when 
’tis  to  be  feized  and  made  faft  to  the  Ring  of  the 
Anchor ;  and  to  bend  two  Cables,  is  all  one  with 
them  as  to  tie  them  together.  T o  unbend  the  Ca¬ 
ble,  is  to  loofen  it  from  the  Ring  of  the  Anchor, 
which  is  done  when  a  Ship  defigns  to  be  long  at 
Sea.  To  bend  a  Main  Sail ,  is  to  make  it  faft  to 
the  Yard  in  its  proper  Place. 

BEND,  one  of  the  eight  honourable  Ordinaries 
in  Heraldry,  containing  a  5th 
when  uncharged,  but  when  char¬ 
ged  a  3d  Part  of  the  Efcutche- 
on.  It’s  made  by  2  Lines  drawn 
thwartways  from  the  Dexter  chief 
to  the  Sinijler  baje  Point  ;  thus : 

He  beareth  Or,  a  Bend  Sable. 

A  Bend  is  fubdivided  into  a 

BENDLET,  which  is  the  fixth  Part  of  the 
Shield ;  a  Garter ,  which  is  the  Moiety  of  a  Bend 
a  Co  ft,  which  is  the  4th  Part  of  a  Bend ;  and  a 
Ribbon,  which  is  the  Moiety  of  a  Co  ft. 

There  is  alfo  a 'Bend  Sinifter ,  which  is  drawn 
from  the  Sinijler  chief  PotrA  to  the  Dexter  baje ,  and 
this  is  fubdivided  into  the  Scrape  or  Scarp,  and  the 
Battoon,  which  latter  is  the  4th  Part  of  the  Bend. 

This  'Battoon  is  the  moft  uiual  Mark  oF  Illegiti¬ 
macy^  but  then  it  never  extends  itfelf  quite  a- 
thwart  the  Shield,  but  is  cut  oft  a  little  at  each 
End. 

When  two ftre'ght  Lines  drawn 
within  the  Bend  run  nearly  paral¬ 
lel  to  the  outward  Edges  of  if, 
that  is  called  Voiding,  and  he  tha 
bears  it  is  faid  to  bear  a  Bstid  void t 
ed  thus ; 

He  beareth  Ermine,  2  ^end- 
voided,  Gules. 

BENDS,  in  a  Ship,  are  the  fame  with  the  JVailes 
or  Wales,  which  are  the  outmoft  Timbers  of  a  Ship 
on  which  the  Men  fet  their  Feet  in  climbing  up  : 
They  are  reckoned  from  the  Water  the  firft,  fecond, 
and  third  Bend  or  Waile.  They  help  much  to 
ftrengthen  the  Ship,  and  have  the  Beams,  Knees, 
and  Foot-hooks  bolted  into  them. 

BENDY,  the  I  erm  in  Blazonry  for  an  Efcut- 
cheon  s  being  divided  Bendways  into  an  even  Num¬ 
ber  of  Partitions,  but  if  they  are  odd,  the  Field  muft 
firft  be  named,  and  then  the  Number  of  the  Bends. 

BENEFICES,  Beneficia ,  L.  All  Church  Pre¬ 
ferments,  except  Bifho pricks,  are  by  fome  called  -Be¬ 
nefices,^.  Godolph.  c.  1 3.  And  all  Benefices  ate 
by  the  Canonifts  fometimes  called  Dignities ;  but  v*  e 
now  apply  the  Word  Dignity  to  Bifhopricks,  Dean¬ 
eries, -and  Archdeaconries,  and  as  fome  will  have  it, - 
to  Prebends*  1  R  r  BE- 
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BENEFICES,  are  either  Parfonages,  Vicarages , 
or  Donatives. 

Parsonages ,  are  Churches  endowed  with  Glebe, 
Manfe,  Tythes,  and  all  other  Duties  payable  by  the 
Parifhioners. 

Vicarages ,  are  Benefices  which  were  created  for 
the  Maintenance  of  fuch  Clergymen  as  ferved  in 
Churches,  where  tome  or  all  the  Tythes  were  im¬ 
propriated.  At  firft  the  Vicar  was  a  mere  Curate, 
but  by  Degrees  fome  of  them  got  a  fettled  Mainte¬ 
nance  diftinCt  from  the  Impropriator ,  which  confi- 
fted  of  a  Manfe  and  Glebe,  and  fome  Portions  of 
Tythes  ufually  ;  but  in  fome  Places  only  a  Pen- 
lion  from  the  Impropriator.  And  thefe  are  what 
the  Law  calls  perpetual  Vicars,  or  Vicars  endow¬ 
ed. 

Donatives ,  are  fuch  as  being  exempt  from  the 
JurifdiCtion  of  the  Ordinary ,  are  vifitable  only  of 
the  King  or  other  fecular  Patron,  who  puts  his 
Clerk  into  PofTefficn  of  the  Benefice  by  V  irtue  of 
an  Inftrument  under  Hand  and  Seal,  without  any 
Injiitution  or  Induction ,  and  without  any  Exami¬ 
nation  by  the  Ordinary.  But  the  Clerk  is  obliged 
to  fubfcribe  the  Declarations ,  and  to  take  the  Oaths 
enjoined  by  14.  C.  2.  and  1.  W.  and  M.  the  former 
before  the  Bifhop  in  whole  Diocefe  the  Donative 
lies,  and  the  latter  before  the  Patron,  faith  Watfon. 
And  if  it  be  a  Benefice  with  Cure,  he  is  alfo  bound 
to  fubfcribe  the  Thirty-nine  Articles  before  the  Bi¬ 
fhop,  to  read  the  Common-Prayer ,  and  to  make 
the  fame  Declaration  as  other  Incumbents  do. 

BENEFICIO  primo  Eccleftajlico  habendo ,  is  a 
Writ  directed  from  the  King  or  Queen  to  the  Chan¬ 
cellor  or  Lord- Keeper,  to  bellow  the  Benefit  that 
firft  fhall  fall  in  the  King  or  Queen’s  Gift,  above 
or  under  fuch  a  Value,  on  this  or  that  particular 
Man. 

BENEFICIUM  Cedendarum  Aflionum ,  [  in 
Law,]  is  the  Right  which  one  Security  has,  who  is 
fued  for  the  whole  Debt,  to  force  the  Creditors  by 
Exception  to  aflign  over  his  ACtion  againft  the  reft 
of  his  Sureties,  or  elfe  he  fhall  not  force  that  one  to 
pay  the  Debt.  L. 

BENEFICIUM  Divifionis ,  [in  the  Civil  Law ,] 
is  a  Right  by  which  the  Creditor  fhall  be  forced,  by 
Way  of  Exception,  to  fue  each  Surety  for  their 
Share  and  Proportion,  efpecially  when  the  reft  of 
the  Sureties  are  under  the  Jurifdidion  of  the  fame 
Judge,  and  able  to  pay.  L. 

BENEFICIUM  Ordinis  five  Excujftonis ,  [in 
the  Civil  Lazo,  ]  is  a  Right  by  which  the  Surety  can, 
by  Way  of  Exception,  force  the  Creditor  to  fue  the 
principal  Debtor,  before  he  fhall  recover  againft 
him  as  the  Surety,  except  the  Surety  was  given 
judicially  in  a  Caufe  depending. 

BENEVOLENTIA  Regis  habenda,  the  Form 
in  ancient  Fines  and  Submilhons  to  purchafe  the 
King’s  Pardon  and  Favour,  in  order  to  be  reftored 
to  Eftate,  Title,  or  Office. 

BENIGN  Dijeafes,  are  thofe  which  are  not  at¬ 
tended  with  anomalous  and  extremely  violent  Sym¬ 
ptoms 

BERENICE’S  Hair ,  \_Ajlronomy ,]  a  Conftella- 
tion  called  Coma  ‘Berenices ,  in  the  Northern  He- 
mifphere,  confiding  of  Stars  near  the  Lyon’s  Tail. 

BERME,  (in  Fortification )  is  a  little  Space  of 
Ground,  three,  four,  or  five  Foot  wide,  left  with¬ 
out,  between  the  Foot  of  the  Rampart  and  the  Side 
of  the  Moat ,  to  receive  the  Earth  that  rolls  down 
from  thence,  and  to  prevent  its  falling  into  the 
Moat.  Sometimes  for  more  Security  the  Berne  is 
pallifado'd. 


BERT  YING  a  Ship ,  by  fome  is  meant  the  rai¬ 
ling  of  a  Ship’s  Sides. 

BESAILE,  (in  Law,)  is  a  Writ  that  lies  for  the 
Heir,  wheiehis  Great  Grand-father  was  feized  the 
Day  that  he  died,  or  died  feized  of  Lands  in  Fee- 
limple,  and  a  Stranger  enters  the  Day  of  the  Death 
of  the  Great  Grand-father,  or  abates  after  his 
Death,  his  Heir  fhall  have  a  Writ  againft  fuch  a 
Dmeifor  or  Abater. 

BEVEL,  an  Inftrument  well  known  to  Buil- 
ders,  Carpenters,  and  Bricklayers,  and  ufed  in  ad- 
jufting  of  Angles. 

BEVILE,  (a  Term  in  Heral¬ 
dry,)  fignifying  broken ,  or  open¬ 
ing  like  a  Carpenter's  Rule.  Thus 
he  beareth  Argent  a  chief  Bevile 
vert,  by  the  Name  of  Beverlis. 
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Term  in  Heraldry)  for  round 
Plates  of  Gold  without  any 
Stamp,  which  are  borne  fre¬ 
quently  in  Coats  of  Arms.  Guil- 
lim  fays,  a  Befant  or  Befawit  is 
taken  for  a  mafly  Plate  of  Gold 
of  101  lib.  and  2  Ounces  Wt. 


V  vvi,  — - - 

t  ough  lome  think  they  were  (mailer  Pieces  ftam- 

ped  at  Bizantium ,  or  Conjiantinople  :  Whence  the 
Name. 

BEZOAR  Animale ,  according  to  fome,  is  the 
^Pers  dried  and  powdered. 
fiEZOAR  Minerale,  is  an  Evaporation  of  the 
solution  of  Butter  of  Antimony  in  Spirit  of  Ni¬ 
tre,  till  a  white  Mafs  remain  at  the  Bottom  :  On 
this  new  Spirit  of  Nitre  is  poured,  and  the  Liquor 
evaporated  again  ;  and  this  is  a  third  Time  repeat¬ 
ed  ;  then  the  Matter  is  calcin’d  for  about  half  an 

Hour,  which  will  turn  it  into  a  white  Powder  fit 
for  Uie. 

Vh.  Boyle  calls  it  Bezoardicum  minerale. 
BEZOARDICUM,  or  Bezoardick  Remedies 
ox  Cordial,  are  fuch  as  are  endued  with  a  Vertue  to 
relift  and  expel  Poifon  and  Malignity. 

BEZOARDICUM  Joviale,  is  a  Regulus  made 
by  melting  three  Ounces  of  Regulus  of  Antimony 
with  two  Ounces  of  Block-Tin,  which  beingpow- 
dered,  is  mixed  with  fix  Ounces  of  fublimate  Cor- 
rofive,  and  then  is  diftilled  off  in  a  Kind  of  Butter  : 
which  Butter  is  afterwards  diflolved  in  Spirit  of  Ni- 

ilS  Wei§h0  and  then  the  Solution  is 
diftilled  three  times.  The  Bezoar  will  remain  at 
the  bottom,  which  muft  be  powdered  and  wafhed, 
and  then  mingled  with  Spirit  of  Wine,  and  digefted 
till  is  grow  mfipid.  5 

A?nOAKU}CyPLmah'  is  by  mixing 
e  ght  Ounces i  of  reUity’d  Butter  of  Antimony  with 

an  Ounce  of  fine  Silver,  and  then  diilblved  in  Spi- 
nt  of  Nitre,  which  muft  be  poured  on  gently,  frefh 
and  frefh,  till  all  the  Ebullitions  are  over,  then  the 
bpint  is  drawn  off  from  the  Matter  with  a  gentle 
Heat  (with  three  Rectifications)  and  then  the  Be¬ 
zoar  is  managed  like  the  Jovial  Bezoar ;  which 

ice* 

BEZOARDICUM  Martiale,  is  a  Dilution 
of  Crocus  Mart  is  made  by  Reverberation  (or  at 
leaft  as  much  of  it  as  can  be  effected)  in  Butter  of 
Antimony  ;  and  then  Spirit  of  Nitre  is  poured  on 

it,  and  they  proceed  as  in  the  other  Bezoardick  Pre¬ 
parations. 

BIAN- 
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BIANGULOUS,  Biangulus ,  L.  having  two 
Corners. 

BIBITORY  Mufcle ,  is  by  feme  faid  to  be  that 
Mufcle  that  drawn  down  the  Eye  towards  the  Cup 
when  we  drink. 

BICEPS,  is  a  Mufcle  of  the  Cubit,  fo  called,  be- 
caufeit  hath  two  Heads  or  Beginnings ;  the  firft,  or 
outmoft,  arifes  with  a  long  round  Tendon  from 
the  upper  Part  of  the  Brink  of  the  Acetabulum  Sca¬ 
pula,  and  runs  under  the  Ligament  of  the  Articu¬ 
lation  in  a  Sulcus  or  Channel  on  the  Head  of  the 
Shoulder-bone,  where  it  is  inclofed  by  a  proper 
Ligament.  In  its  Defcent  it  begins  to  grow  flefhy 
as  it  marcheth  under  the  Termination  of  the  Pe&o- 
ral  Mufcle,  where  dilating  itfelf  into  a  large 
flefhy  Body,  in-joyns  with  its  other  Head  or  Be¬ 
ginning.  The  latter  arifeth  with  a  fomewhat  broad, 
flat  and  long  Tendon  at  the  Extremity  of  the  Pro- 
cejfus  Caracoides  Scapula  ;  in  its  Defcent  it  ftri&ly 
adheres  to  the  Goracobrachialis,  (wherefore  fome 
Authors  not  rightly  deferring  that  Mufcle  amongft 
thofe  of  the  Arm,  have  miftaken  it  for  a  flefhy  Be¬ 
ginning  of  this.)  But  then  parting  from  it,  both 
thefe  Heads  compofe  a  large  flefhy  Belly,  which 
becoming  tendinous  near  the  Cubit,  is  commonly 
faid  to  be  inferted  by  a  ftrong  round  Tendon  to 
the  Tubercle  at  the  upper  Head  of  the  Radius.  But 
we,  fays  Cowper ,  have  obferved  this  T endon  to  be 
double,  the  external  of  which  being  thin,  pafleth 
obliquely  over  the  Mujculus  Pronator  Radii  Teres , 
and  Membrane-like,  expanding  it  felf,  joins  with 
the  Membrana  Communis  Mujculorum,  which  em- 
braceth  all  the  external  Mufcles  of  the  Carpus  and 
Fingers  :  When  this  Mufcle  adeth,  the  Cubit  is 
bended. 

BICEPS,  a  Mufcle  of  the  Leg,  called  fometimes 
Biceps  Femoris ,  to  diftinguifh  it  from  the  Biceps  Cu- 
biti.  It  hath  two  Heads,  the  fuperior  and  longeft 
of  which  arifeth  with  a  round  Tendon  from  the 
Protuberance  of  the  Ijchium  ;  in  its  Defcent  it  be¬ 
comes  large  and  flefhy,  and  in  above  half  its  Pro- 
grefs  leflens  itfelf  again,  where  it  isjoyned  with 
its  other  Head,  having  a  broad,  partly  tendinous 
and  partly  flefhy  beginning  from  the  Line  a  Afpera 
of  the  Os  Femoris ,  immediately  below  the  Termi¬ 
nation  of  the  Glutaus  maximus ;  it  being  thus  uni¬ 
ted,  grows  tendinous  as  it  marcheth  in  a  Channel 
on  the  external  Appendix  of  the  Os  Femoris ,  be¬ 
coming  perfectly  tendinous  at  its  Implantation  to 
the  fuperior  Epiphyiis  of  the  Fibula.  Its  Ufe  is 
to  help  bend  the  Libia  ;  it  is  likewife  employed  in 
turning  the  Leg,  together  with  the  Foot  and 
Toes,  outwards,  when  we  lit  with  the  Knees 
Fended. 

BICIPITAL,  of  Biceps ,  having  two  Heads. 

BIENNIAL,  Biennis ,  L.  of  two  Years  Con¬ 
tinuance. 

EIFARIOUS,  Bifarius ,  L.  that  may  be  taken 
two  Ways,  two  fold. 

BIGAMY,  iignifles  either  thofe  that  were  mar¬ 
ried  more  than  once,  which  was  formerly  an  Im¬ 
pediment  that  hindred  a  Man  from  being  a  Clerk  ; 
or  as  ufed  in  Common  Law,  to  have  more  than 
one  Wife  at  the  fame  Time. 

BIGHT,  or  Bite,  is  any  Turn  or  Part  of  a 
Rope  that  lies  compafiing ;  and  therefore  when  they 
cannot  take  the  End  of  a  Rope  in  Hand,  the  Sea¬ 
men  fay,  Give  me  a  bite. 

BILAN CIIS  deferendis ,  is  a  Writ  directed  to  a 
Corporation  for  the  carrying  oi  Weights  to  fuch  a 
Haven,  there  to  weigh  the  Wooll  that  fuch  ,a  Man 
s  licenfed  to  tranfport. 


B1LARIUS  Duftus ,  {Anatomy, )a  Channel  with 
which  the  Duff  us  Cyfticus  makes  the  Dutlus  com¬ 
munis  Cboledochus,  which  pafles  obliquely  to  the  low¬ 
er  End  of  the  Gut  Duodenum ,  or  the  beginning  of 
the  Jejunum.  It  is  alfo  called  Duff  us  hepaticus ,  L . 

BILDGE  of  a  Ship,  is  the  bottom  of  her  Floor. 
Bildge  Water  therefore  is  that  which  by  Reafon  of 
the  Flatnefs  of  a  Ship’s  Bottom  lies  on  her  Floor, 
and  cannot  go  to  the  Well  of  the  Pump ;  and  con- 
fequently  the  Dutch ,  whofe  Ships  are  often  of  this 
Form,  do  much  ufe  a  fort  of  Pumps  called  Bildge 
Pumps,  or,  as  we  call  them  Burr-Pumps,  to  carry 
off  this  Bildge  Water  :  Alfo  when  a  Ship  ftrikes  on 
a  Rock,  they  fay  Jhe  is  bilged.  And  Billage 
is  the  Breadth  of  her  Floor  when  fhe  lies  a- 
ground. 

BILE,  or  the  Gall,  is  a  Liquor  partly  fulphure- 
ous,  and  partly  faline,  which  is  feparated  from  the 
Blood  of  Animals  in  the  Liver  ;  for  the  receiving 
and  evacuating  of  which,  there  have  been  reckon¬ 
ed  only  two  Vellels  or  Paflages,  that  is,  the  Gall¬ 
bladder,  and  the  Porus  bilarius.  By  this  latter  there 
flows  a  thicker  but  milder  ;  by  the  former  a  thin¬ 
ner,  and  more  acrimonious  and  fermentative  Choler 
into  the  Inteftine  ;  but  befides  thefe,  there  has  been 
lately  found  out  a  Third,  which  we  fhall  deferibe 
by  and  by. 

The  Gall-bladder,  called  in  Greek  yj&c  pfAnJb'xa, 
in  Latin,  Vefica  bilaria ,  or  Folliculus  fellis ,  is  a  hollow 
Bag  placed  in  the  under  or  hollow  lide  of  the  Li¬ 
ver,  and  in  Figure  reprefenteth  a  Pear.  It  is  about 
two  Inches  in  length,  and  one  in  breadth  where 
broadeft. 

By  its  upper  Part  it  adheres  to  the  Liver, 
which  doth  afford  it  a  Hollownefs  to  lodge  in  ■, 
but  the  lower  Part,  which  hangeth  without  the 
Liver,  reffeth  upon  the.  Right- fide  of  the  Sto¬ 
mach  and  the  Colon,  and  doth  often  dye  them  both 
yellow. 

It  hath  three  Membranes,  one  common,  which  is 
thin  and  outmoft.  This  fpringing  from  the  Mem¬ 
brane  of  the  Liver,  only  covereth  that  Part  which 
hangeth  without  the  Liver.  The  two  other  Mem¬ 
branes  are  proper.  The  Middle  is  thick  and  ftrong, 
and  mulcular,  and  hath  three  Ranks  of  Fibres ; 
the  outermoft  are  tranfverfe,  the  middle  oblique, 
and  the  innermoft  ftrait;  but  fome  will  allow  only 
two  Ranks,  viz.  the Jlrait,  which  run  lengthways 
of  it,  and  are  outer  ;  and  the  tranfverjc  or  annular, 
which  are  the  inner. 

rFhe  inmoft  Coat  is  nervous,  or  tendinous  as  it 
were  ;  and  to  the  Infide  of  this  there  adhereth  a 
kind  of  glandulous  Coat.  The  Glands  herein  do 
feparate  from  the  Arteries  a  kind  of  mucous  Hu¬ 
mour,  which  ferves  to  defend  the  Vejica  from  be¬ 
ing  irritated  by  the  Acrimony  of  the  Choler  con¬ 
tained  in  it. 

Befides  thefe  two  proper  ones,  Verheyen  affirms 
there  is  a  third,  betwixt  that  I  called  common,  and 
the  middle,  and  fays,  it  is  fo  evident,  that  he  won¬ 
ders  this  quick-lighted  Age  has  not  yet  difcovered 
it.  It  is  interwoven  with  whitilh  Fibres  drawn 
diverfly  and  irregularly,  and  has  abundance  of 
Nerves  and  fanguiferous  Vdlels  running  through 
it,  whofe  chief  Branches  run  moftly  from  its  Neck 
towards  its  Bottom  ;  and  upon  this  Account  this 
Coat  may  be  termed  vajcular.  In  fat  People  it 
contains  much  Fat,  and  with  a  little  Labour  is  fe¬ 
parated  into  divers  Flakes  (or  Plates.) 

It  hath  two  Parts,  the  Bottom  and  the  Neck. 

The  Bottom  is  its  larger  or  wider  Part  that  con¬ 
tains  the  Choler,  and  is  of  the  fame  Colour  with 

the 


B  I  I 


B  I  L 


the  Bile  that  is  in  it ;  whence  it  commonly  looks 
yellow,  but  fometimes  greenifh,  blackilh,  t2c. 

The  Neck  ("otherwife  called  Meatus  Cyjiicus)  is 
its  narrower  Part,  being  but  about  as  wide  as  a 
Goofe  Quill,  and  about  two  Inches  long.  Betwixt 
this  and  the  Vefica  there  is  a  certain  fibrous  Ring, 
which  much  ftraitens  the  Paflage,  and  fo  hinders 
the  too  hafty  Repletion  of  the  Vefica .  The  other 
End  of  the  Neck  is  joined  to  the  Porus  bilarius , 
and  they  both  make  the  1 Dudus  communis ,  or  com¬ 
mon  Paflage  of  the  Choler,  which  is  inferted  into 
the  Beginning  of  the  Jejunum ,  or  the  End  of  the 
Duodenum.  Peucerus  has  obferved,  that  in  many 
Birds,  and  fome  Fifties,  this  Meatus  does  not  join 
the  Porus  bilarius ,  but  is  inferted  feparately  into  the 
Guts. 

The  Ancients,  whofe  Opinion  is  of  late  lliffly 
defended  by  Dr.  Cole,  thought  that  the  Choler  in 
the  Gall  bladder  was  received  in  by  its  Neck  from 
the  Porus  bilarius ,  and  that  it  palled  out  into  the 
common  DuCt  the  fame  Way.  And  to  obviate  the 
Objection,  that  there  ufes  not  to  be  a  Reciproca¬ 
tion  of  Humours  in  the  fame  Veflel  (at  the  lame 
time  efpecially,)  Dr.  Cole  fuppofes,  than  the  Gall 
pafiesout  of  the  Gall-bladder  only  in  the  Time  of 
the  Diftribution  of  the  Chyle,  but  at  ali  other 
Times  it  is  received  into  it  from  the  Porus ,  and  is 
ftored  up  in  it  againft  the  next  Occalion.  But  not 
to  enter  into  this  Difpute,  I  think  Dr.  Glyffon' s  Ac¬ 
count  of  it  the  more  probable,  which  is  this :  The 
ordinary  Way  of  filling  the  Gall-bladder ,  is  by  its 
fibrous  Roots  that  are  difperfed  through  the  Liver. 
The  whole  Trunk  of  thefe  Roots  enters  that  Part 
of  the  Bladder  where  it  is  ftraitened  by  a  fibrous 
Ring.  This  Trunk  indeed  hardly  equals  the  Hun¬ 
dredth  Part  of  the  Roots  of  the  Porus  bilarius  >  yet 
it  diftributes  fome  Twigs  and  capillary  Veflels  in¬ 
to  the  hollow  Side  of  the  Liver.  But  if  you  open 
the  Gall-bladder  with  a  Defign  to  underftand  the 
Manner  of  the  Infertion  of  this  Trunk  into  it, 
truly  you  will  not  ealily  find  it.  For  tho’  this 
Dud  do  penetrate  the  faid  Bladder,  and  the  Hu¬ 
mour  contained  in  it  be  difcharged  thereinto  ;  yet 
there  is  hardly  any  Prist  or  Sign  of  this  Hole  in 
the  Infide  of  the  Bladder  :  Which  ought  not  to 
feem  hard  to  be  believed  by  any  one,  if  he  re¬ 
member  the  Infertion  of  the  Ureters  into  the  Ve¬ 
fica  ;  for  though  thefe  do  far  exceed  this  Trunk  in 
Width,  yet  one  can  hardly  find  their  Infertion,  if 
he  cut  open  the  Bladder  and  look  for  it.  The  bell 
Way  (that  I  could  yet  find)  to  difcover  the  Infer¬ 
tion  of  this  Trunk  (if  you  will  open  the  Gall¬ 
bladder,  and  fearch  for  its  Entrance  into  it)  is  thus  : 
Look  carefully  for  a  certain  little  and  fpongy  Pro¬ 
tuberance  near  the  Orifice  of  the  Bladder  hard  by 
the  Meatus  Cyficus  ;  for  the  aforefaid  Trunk,  I 
think,  is  pretty  plainly  inferted  into  that  Protu¬ 
berance. 

This  Protuberance  is  called  a  Valve  by  Spige- 
tius. 

Befides  this,  Mr.  Perault  has  found  out  another 
new  Conduit  for  the  Bile,  which  he  calls  'Dudus 
cyfl-bepaticus ,  becaufe  it  is  common  both  to  the 
Vejicula  and  the  Porus  bepaticus  (or  bilarius .)  This 
DuCt  has  three  Roots,  which  being  fubdivided  into 
numerous  T wigs,  are  difperfed  through  the  Paren¬ 
chyma  of  the  Liver,  amongft  the  Branches  of  the 
Vena  Cava  and  Porta  :  Thefe  Roots  grow  into 
one  Trunk,  which  creeping  along  the  Surface  of 
the  hollow  Side  of  the  Liver,  has  a  double  Im¬ 
plantation  ;  one  into  the  Porus  bilarius ,  two  Inches 
and  an  half  before  the  faid  Porus' s  uniting  with 


the  Meatus  cyjiicus  ;  and  another  into  the  Middle 
of  the  Vefica,  (on  that  Side  of  it  which  adheres  to 
the  Liver)  with  a  Valve.  This  Valve  feems  to  be 
formed  of  the  inner  Membrane  of  the  Vefica,  and 
alfo  a  proper  one,  and  may  be  Lid  to  be  a  Kind 
of  Middle  Valve,  between  the  Nature  of  the  <%- 
moides  and  Triglottis  (or  Tricufpis)  of  the  Vena  at- 
teriofa  and  Arteria  venofa  in  the  Heart.  Betwixt 
its  Infertion  into  the  Porus  bilarius,  and  this  into 
she  Vefica,  there  is  about  fix  Inches  Length.  It 
contains  a  thinner  Choler  in  it  than  the  Porus 
bilarius. 

Jo.  Alp.  Borallus ,  Profeflor  of  the  Mathema- 
ticks  at  Naples,  from  the  continual  and  fpeedy  Ef¬ 
flux  of  the  Bile  by  the  Dud  us  communis  into  the 
Duodenum,  believes,  that  there  is  a  particular  Cir¬ 
culation  of  it:  For  he  affirms,  That  in  a  Day’s 
time,  from  a  Perfon  falling,  there  pa  s  thirty  four 
Pound  of  bilious  Juice  into  t he  Duodenum  by  the 
common  Dud,  wffiereas  the  whole  Mafs  of  Gall  is 
not  two  Pound  :  Whence  he  concludes,  that  lb 
great  a  Quantity  of  Gall  cannot  be  produced  in 
the  Liver  by  Way  of  Fermentation,  but  that  it  is 
Jeparated  mechanically,  without  the  Help  of  any 
Ferment,  only  by  Cribration ,  from  the  minute  Vef- 
fels  of  the  Porta  through  the  Pores  of  the  Glandules 
of  the  Liver,  as  the  Urine  is  feparated  in  the  Kid¬ 
neys  ;  fo  he  infers,  that  there  is  a  particular  Circu¬ 
lation  of  the  Bills  through  she  Abdomen,  performed 
by  the  V mas  Mefariaccs  into  the  Trunk  of  the  Por- 
/tf,  thence  to  the  Liver,  thence  through  the  bilious 
Veflels  into  the  Duodenum ,  to  return  again  by  the 
Mefaraick  Veins.  He  that  would  enquire  more  in¬ 
to  this  Novel,  and  (to  me)  improbable  Opinion, 
may  confult  his  Opus  pojlhumum  ( pars  altera)  de 
Motu  Animalium.  J 

It  has  been  taught  by  feveral  Anatomifls,  That 
its  Neck  or  Meatus  has  fometimes  two,  fometimes 
three  V  alves,  to  hinder  the  Recourfe  of  the  Cho¬ 
ler  ;  but  Diemerbroeck  profefles  he  could  never  find 
any,  but  only  that  the  Egrefs  of  the  Vefica  was 
very  ftrait,  and  its  Neck  wrinkled.  Dr.  Gliffon  de¬ 
clares  alfo,  that  he  has  opened  very  many  Veflels 
of  this  Kind,  and  never  yet  law  a  Valve  in  any  of 
them  .  Lut  he  thinks  that  the  fibrous  Ring  (above- 
mentioned)  did  impole  upon  thole  who  have 
thought  there  was  a  Valve.  Befides,  upomTryal 
he  has  often  found,  that  the  Bile  by  a  light  Com- 
pieflion  of  the  Fingers,  has  fluctuated  to  and  a- 
gam  out  of  the  Cyjlis  into  the  Meatus ,  and  on  the 
contrary  ;  as  alfo  out  of  the  Meatus  into  the  Du- 
dus  communis,  and  back  again  :  Which  certainly 
could  not  be,  it  there  was  any  Valve  in  the  Way, 
for  that  would  hinder  the  one  or  other  of  theie 
Motions. 

_  The  Vefica  Fellea  hath  two  Veins  called  Cyfticrs 
Gemella ,  which  fpring  from  the  Porta .  It  hath 
Twigs  of  Arteries  proceeding  from  the  Right 
Branch  of  the  Cceliaea  ;  and  it  hath  a  fmall  thread¬ 
like  bprig  of  a  Nerve  from  the  mefenterical  Branch 
of  the  Intercollal. 


Many  times  Stones  are  found  in  it,  which  are 
lighter  and  more  fpongy  than  thole  of  the  Uri¬ 
nary  Bladder,  and  will  fwim  above  Water,  which  . 
theie  latter  will  not  do. 
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Sort  of  Choler,  is  called  Porus  bilarius,  or  Meatus 
hopaiicus,  becaufe  it  pafles  diredly  from  the  Liver 
to  the  Dudus  communis. 


»»  mmi  UJC  .Laver 


n  ,  .  ,  ,  >  1  runK  and  Branches  are 
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is  common  to  it  with  the  Porta,  called  Gapfula  com¬ 
munis ,  which  it  has  from  the  Membrane  of  the 
Liver.  In  this  common  Coat  this  Porus  and  the 
Porta  are  fo  clofely  enwrapped,  that  you  would 
take  them  but  for  one  Veflel,  till  you  hold  it  ei¬ 
ther  up  to  the  Light  (which  will  difcover  VelTels 
of  two  Colours  in  it)  or  very  dexteroufly  rip  up 
the  Capfula,  and  fo  lay  them  open,  its  Roots 
within  the  Liver  are  equally  divided  with  tho'e  of 
the  Porta  every  where,  faving  that  little  Space 
where  the  Roots  of  the  Vejica  are  fpread  in  the 
finuous  and  Right-lide  of  the  Liver.  So  that  ha¬ 
ving  fpoken  above  of  the  Divifions  of  the  Roots  of 
the  Porta ,  I  fhall  only  obferve,  that  they  are  far 
larger  and  more  numerous  than  thole  of  the  Ve¬ 
jica,  drawing  Choler  from  all  the  Parts  of  the  Li¬ 
ver  (faving  whither  the  Roots  of  the  Bladder 
reach)  and  that  more  thick  and  vifcous,  yet  lefs 
acrimonious. 

.  This  Porus  feems  to  be  a  more  necefiary  Part 
than  th tVefica  ;  for  many  Creatures,  as  Harts, 
Fallow-Deer,  the  Sea-Calf,  &-c.  and  thofe  which 
■have  a  whole  Hoof,  as  an  Horfe,  idc.  have  no 
Gall-bladder ,  but  there  is  none  that  is  deftitute  of 
[this.  -  . 

Without  the  Liver  it  is  as  wide  again  as  the  Mea¬ 
tus  cyfticus ,  with  which  it  is  joined  at  two  Inches 
Diftancefrom  the  Liver,  and  both  make  xht  Duc¬ 
tus  communis  choledochus. 

It  has  no  Valve  in  its  whole  Progrefs ;  only  the 
. Dublus  communis ,  where  it  enters  the  Inteftine,  ha¬ 
ving  pierc’d  the  outer  Coat,  pailes  betwixt  that  and 
the  middlemoft  about  the  1 2th  Part  of  an  Inch,  and 
at  laft  opens  with  a  round  Mouth  into  the  Inte¬ 
ftine  :  So  that  this  oblique  Infertion  (as  that  of  the 
Ureter  into  the  urinary  Bladder)  ferves  infteadof  a 
Valve,  to  hinder  any  thing  from  regurgitating  out 
of  the  Gut  into  this  Dudt,  efpecially  the  inmoft 
Tunicle  of  the  Inteftine  hanging  fo  flaggy  before  its 
Mouth,  that  when  any  thing  would  enter  in,  it 
claps  clofe  upon  it  and  hops  it. 

As  to  any  Anajlomojes  of  the  Roots  of  any  of 
tbefe  biliary  Vefl'els,  with  thofe  of  the  Vena  Porta, 
luch  indeed  have  been  much  talk’d  of,  but  without 
Truth.  For  their  extreme  Twigs  or  Capillaries 
terminate  in  the  Parenchyma  of  the  Liver,  out  of 
whofe  Grape-itone-hke  Glandules  they  imbibe  the 
Choler  there  feparated  from  the  Blood  as  is  the 
Cafe  of  the  Capillaries  of  the  Cava,  for  they  receive 
the -Blood  itfelf  imported  by  the  Porta ,  in  like  Man¬ 
ner,  without  any  Inoffculations* 

The  Ufe  of  all  theie  Vejjels  may  fufficiently  be 
learned  by  what  has  already  been  faid  of  them ; 
though  fome  are  of  Opinion,  that  not  only  Cho¬ 
ler,  but  other  fuperfluous  Humours,  are  evacuated 
by  them,  efpecially  upon  taking  a  Purge. 

The  Ancients  look’d  upon  the  Bile  as  a  meer 
Excrement,  or  or  leaft  to  be  of  no  other  Ufe,  than 
by  its  Acrimony  to  promote  the  Excretion  of  the 
Guts :  Which  Opinion  continued  as  long  as  the 
Liver  was  thought  to  be  the  Vas  fangui Jeans-.  But 
when  once  that  Vijcus  was  dilcovered  to  have  lcarce 
any  other  Office  than  to  feparate  the  Choler  from 
the  Blood,  it  hath  leemed  unreafonable  to  fuppofe 
fo  large  a  Bowel  was  made  only  for  the  Separation 
of  a  meer  Excrement  ;  and  therefore  it  is  now  ge¬ 
nerally  belie ved*  that  the  Bile  is  the  proper  Ferment 
for  both  the  Chyle  and  the  Blood.  A  very  good 
Account  of  the  Manner  of  which  Dierrierbroeck 
gives  us,  as  follows :  The  Blood  flowing  into  the 
Liver  by  the  Porta ,  out  of  the  Gaftrick  and  Mefa- 
xaick  Veins  (and,  it  may  be,  a  little  by  the  Hepatick 
V  oi.  I. 


Artery;  is  mixed  with  an  acrimonious*  faltifh,  and 
lubacid  juice  (made  in  the  Spleen,  of  the  arte'rious 
Blood  flowing  thither  by  the  Arteries,  and  of  the 
animal  Spirits  by  the  Nerves)  which  is  brought  into 
the  Porta  by  the  Ramus  fplenicus.  Now  both  thefe 
being  entred  the  Liver  by  the  Branches  of  the  Por- 
ta,  by  Means  of  this  laid  acrimonious  and  acid 
Juice,  and  the  fpecifick  Virtue  or  Co&ion  of  the 
Liver,  the  fpirituous  Particles,  both  Sulphureous  and 
bait,  lying  hid  in  the  faid  venous  Blood,  are  diflol- 
ved,  attenuated,  and  become  alfo  a  little  acrimo¬ 
nious  and  fermenting  ;  a  certain  thinned;  Part 
whereof,  like  moil  clear  Water,  being  feparated 
from  the  thicker  Mals  of  Blood  by  Means  of  the 
conglomerated  Glands,  placed  moftly  in  the  hol¬ 
low  Side  of  the  Liver,  is  carried  from  thence  by 
many  Lymphedudts,  as  has  been  faid.  But  the 
fermentaceous  Spirits  of  greater  Acrimony*  mixed 
with  the  thicker  and  more  vifcid  iulphureous  Juices 
(for  Sulphur  is  vifcid)  and  more  ftrongly  boiled, 
when  as  through  the  Clamminefs  of  the  j  uices  in 
which  they  inhere,  they  cannot  enter  the  congld- 
bated  Glands,  nor  from  them  the  Lympheduds, 
and  yet  through  their  fierce  Ebullition  are  feparated 
from  the  Blood  (asYeftfrom  BeerjJ  thefe  fermenta¬ 
ceous  Spirits,  I  fay,  being  fever’d  with  the  Juice, 
in  which  they  inhere,  become  bitter,  and  are  called 
Bile-,  which  Bile  being  translated  through  the 
Grape-ftone-like  Glandules  in  the  Roots  of  thePo- 
rus  bilarius ,  and  of  the  Gall-bladder ,  pafles  thro’ 
them  by  the  Dubtus  communis  into  the  Duodenum 
or  Jejunum ,  where  it  is  prelently  mixed  with  the 
pancreatick  Juice,  and  both  of  them  with  the  ali¬ 
mentary  Mals,  eoncodted  in  the  Stomach,  and  now 
paffing  down  this  Way,  which  it  caufesto  ferment. 
And  becaufe  at  its  firft  Entrance  it  is  more  acrimo¬ 
nious,  and  has  its  Virtue  entire,  and  fo  caufes  the 
greateft  Ebullition  with  the  pancreatick  Juice  ; 
hence  the  milky  Juice  contained  in  the  Mals.  con¬ 
cocted  in  the  Stomach  is  more  readily,  and  in  great- 
eft  Quantity  feparated  in  the  Jejunum ,  and  by  in¬ 
numerable  ladeal  Veflels  (which  are  more  nume¬ 
rous  in  this  than  the  other  Guts)  it  is  more  quickly 
driven  on  towards  the  Receptaculttm  Chyli ,  and  this 
is  the  Realon  that  this  Gut  is  always  fo  empty.  But 
in  the  following  Guts,  becaufe  the  fermentaceous 
Spirits  are  a  little  pall’d,  the  Effervefcency  becomes 
flower  and  Ids  efficacious,  and  the  Chyle  is  more 
flowly  feparated  from  the  thicker  Mafs,  and  there¬ 
fore  they  have  fewer  Veins  Labless.  At  length, 
what  remains  of  this  fermenting  Matter,  is  mixed 
with  the  thicker  Faces  in  the  great  Guts,  where  by 
its  Acrimony  it  irritates  them  to  Excretion. 

BILINGUIS,[in  Law ,  j  is  that  Jury  which  paf- 
fes  between  an  Englijbman  and  an  Alien  ;  whereof 
Part  ought  to  be  Englijhmen,  and  Part  Strangers  ; 
this  is  vulgarly  called  Party-Jury.  L. 

BILL,  [  Billa,  L.)  is  all  one  with  an  Obligation * 
only  when  it  is  in  Engli/lo ,  it  is  commonly  called  a 
Bill,  in  Latin,  an  Obligation.  Or  a  Bill  is  a  An¬ 
gle  Bond  without  a  Condition  ;  and  an  Obligation 
is  a  Bond  with  a  Penalty  and  Condition.  Alfo  a 
Declaration  in  Writing,  that  expreiles  the  Grie¬ 
vance  and  Wrong  which  the  Complainant  has  fuf- 
fered  by  the  Party  complained  of  *  or  elfe  fome 
Fault  committed  by  him  againft  fome  Law  or  Sta¬ 
tute  of  the  Realm. 

BILL  of  Store,  is  a  Kind  of  Licence  granted  at 
the  Cuftum-  Houle  to  Merchants,  to  carry  luch 
Stores  and  Provifions  as  are  neceliary  for  their  Voy¬ 
ages  Cuftom*free. 
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BILL  of  Sufferance ,  is  a  Licence  granted  at  the 
Cufiom-Houfe  to  a  Merchant,  to  fuffer  him  to 
Trade  from  one  Bnglijb  Port  to  another,  without 
paying  Cuftom. 

BILLA  VERA,  [a  Law  Term ,]  fignifymg  the 
Indorfement  of  the  Grand  Inqueft  upon  any  Pre¬ 
ferment  or  Indi&ment  which  they  find  to  be  pro¬ 
bably  true.  L. 

BILLETS,  [in  Heraldry ,]  Guillim  is  of  Opi¬ 
nion,  that  they  reprefent  Billets  doux  ;  but  molt 
Authors  take  them  for  Bricks ,  and  fay,  that  many 
Englijb  Families  fettled  in  France  bear  them,  to  de¬ 
note  their  Extraction  from  England ,  where  fo  ma¬ 
ny  Bricks  are  made  :  But  to  this  others  objed,  that 
England  has  never  been  famous 
for  B rick -making  ,  and  fo  it 
might  as  well  fuit  with  many 
other  Countries  as  England-,  but 
Columbiere  mentions  Briques  or 
Bricks  leparate  from  Billets , 
and  fays,  that  the  Difference 
betwixt  them  is,  that  Briques 
are  drawn  fo  as  to  reprefent 
Tbicknefs ,  whereas  the  Billets  have  only  a  flat  Su¬ 
perficies,  which  plainly  intimates,  that  Billets  re¬ 
prefent  Letters  or  Folded  Papers ,  whether  of  Love 
or  other  wife. 

BILLETTY,  a  Bearing  very  common  in  He¬ 
raldry  of  this  Form.  Argent  Bil- 
letty,  a  Crofs  engrailed  Gules ,  by 
the  Name  of  Heath.  ’Tis  called 
here  Billetty, becaufe  the  Billets  are 
fuppofed  to  be  all  over  the  Field, 
but  fometimes  they  are  not  above 
fix,  &e.  and  then  they  are  num- 
bred.  Guillim  faith,  it  reprefents 
a  Letter  folded  up,  and  not  a  Bib- 
let  of  Wood.  Bloom  faith,  Billets  muft  be  num- 
bred,  if  not  above  Ten.  F. 

BILLIONS,  [  q.  d.  Bimillions ,  or  twice  Mil¬ 
lions,]  a  Term  ufed  by  Arithmeticians  in  Numera¬ 
tion,  intimating  that  the  Word  Millions  is  twice 
mentioned,  as  6666666666. 

BIMF.DIAL,  [of  bis,  twice,  feco,  to  cut, and  me- 
dius,  L.  the  Middle,  a  Term  in  Mathematicks ,  if 

two  Medial  Lines,  as  A  B 
B  C  and  B  C  commenfurable 

jly - j - [  only  in  Power,  contain¬ 

ing  a  rational  Redangle, 
are  compounded,  the  whole  A  C  fhall  be  irration¬ 
al,  and  is  called  a  Firjl  Bdmedial  Line,  38.*.  10. 
Euclid. 

BINARY  Arithmetic k,  is  that  in  which  inftead 
of  ten  Figures  in  common  Arithmetick,  and  the  Pro- 
srelfion  from  1  o  to  10  only  two  Figures  are  ufed, 
the  two  Figures  are  o  and  1,  and  the  Cypher  mul¬ 
tiplies  every  thing  by  2,  as  in  common  Arithmetick , 
thus  1  is  one,  10  two,  11  three,  100  four,  &c. 

BINARY  Number,  one  compofed  of  two  U- 
nits. 

BINARY  Meafure,  [in  Mufick,  j  is  a  Meafure 
wherein  you  beat  equally,  or  the  Time  of  Riling  is 
equal  to  that  of  Falling. 

BINDING^//?;,  [in  Architedluref]  are  thofe 
Joifts  in  any  Floor  into  which  the  Trimmers  of 
the  Stair-Cafes  and  Chimney-Ways  are  framed : 
and  thefe  fhould  be  flronger  than  common  Joifts. 

BINQCLE,  [of  bini,  two’s,  and  Oculi,  Eyes,] 
is  a  Kind  of  Dioptrick  Telefcope,  fitted  fo  with 
two  Tubes  joining  together  in  one,  as  that  you 
may  fee  a  diftant  Object  with  both  Eyes  together. 
BINOMIAL  Root ,  [ Binominus ,  L.  j  in  Mathe¬ 


maticks,  is  a  Root  compofed  •  of  two  Parts  or 
Members,  and  no  more,  conneded  together  by  the 
Sign  -fi-  :  Thus  a -he,  or  5  -fi-  3  is  a  Binomial 
Root,  confifting  of  the  Sum  of  thofe  two  Quanti¬ 
ties  :  If  it  have  three  Parts,  as  a  ~h  b  -fi-  c,  ’tis 
called  a  Trinomial,  Gfc.  if  it  have  four  Members, 
’tis  called  a  Ahtadrinomial,  &c. 

BIOLYCHNIUM,  [of  B Is?  Life ,  and  hvyyiov, 
Gr.  a  Candlejlick,  j  is  what  feme  call  the  r  ital 
Flame ,  or  Life  of  Animals :  See  Flamma  vitalis. 
BIOVAC,  ^  in  War,  is  a  Guard  at  Night 
BIHOVAC,  ^  performed  by  the  whole  Army  ; 
which  -either  at  a  Siege,  or  lying  before  an  Enemy, 
.every  Evening  draws  out  from  its  Tents  or  Hutts, 
and  continues  all  Night  in  Arms  before  its  Lines  or 
Camp,  to  prevent  any  Surprize.  When  the  T roops 
are  much  harafled,  or  there  is  no  great  Dread  of  the 
Enemy,  the  Biovac  is  allowed  to  be  fufficient  if 
the  two  Front  Ranks  by  Turns  ftand  under  Arms, 
while  the  Rear  Ranks  reft  on  the  Ground.  To 
raife  the  Biovac,  is  to  return  the  Army  to  their 
T ents  or  Hutts  at  Break  of  Day. 

BIPARTITION,  the  fame  with  Biffediion ,  or 
dividing  a  Thing  into  two  equal  Parts. 

BIPARTIENT  Arithmetick ,  a  Number  which 
divides  another  equally  into  two  Parts,  leaving  no 
Remainder,  as  4  to  8,  6  to  12,  8  to  16,  are  Bi- 
partients. 

BIPARTITE,  [  bipartitus,  L.  ]  divided  int<j 

two  Parts. 

BI QUADRATE,  a  Double  Quadrate,  or 

Square. 

BIQUADRATE,  \  [in  Arithmetick  or  Al- 
BIQU  ADRATICK,J  gebra ,  the  fourth 

Power  arifing  from  the  Multiplication  of  a  fquare 
Number  or  Quantity  by  itfelf ;  fo  9  the  Square  of 
3,  being  multiplied  by  itfelf,  produces  the  Biqua¬ 
drate  8 1 . 

BIQUINTILE,  an  Afped  of  the  Planets,  when 
they  are  » 44  Degrees  diftant  from  each  other. 

BIRDS,  are  either  Land-Fowl  or  Water  Fowl  : 
Of  Land- Fowl,  fome  have  crooked  Beaks  and  Ta¬ 
lons  j  and  of  thefe  fome  are  carnivorous  and  rapa¬ 
cious,  being  called  Birds  of  Prey,  fome  frugivo- 
rous,  and  thefe  are  called  by  the  general  Name  of 
Parrots .  Of  Birds  of  Prey  fome  are  Diurnal, 
preying  in  the  Day-time  ;  and  of  thefe  they  reckon 
a  greater  and  lefler  Sort :  The  greater  are  either  of  a 
more  bold  and  generous  Nature,  as  the  Eagle  Kind  ; 
or  of  a  more  cowardly  and  fluggifh,  as  the  Vulture. 
The  lefler  diurnal  Birds  of  Prey,  in  Latin  are  cal¬ 
led  Accipitres,  the  Hawk  Kind  ;  and  thefe  are  ei¬ 
ther  of  a  more  bold  and  generous  Nature,  and  are 
wont  to  be  reclaimed  and  manned  for  Fowling, 
and  are  called  Hawks ;  which  our  Falconers  diftin- 
guilh  into  Long  winged,  as  the  Falcon ,  Earner fAc. 
whofe  Wings  reach  almoft  as  far  as  the  End  of  their 
Train  ;  and  Short  winged,  as  the  G  of oazu  hand  Spar¬ 
row  Hawk,  whofe  Wings,  when  clofed,  fall  much 
Ihort  of  the  End  of  their  T rain.  Thofe  of  the 
Hawk  Kind,  which  are  of  a  Nature  more  coward¬ 
ly  and  fluggifh,  or  elfe  indocile,  are  negledted  by  our 
Falconers,  and  fo  live  at  large  ;  and  of  thefe  alfo 
there  is  a  greater  Sort,  as  the  Buzzard  Kind  ;  and 
a  lefler,  as  the  Butcher-bird  or  Shrike  (about  as 
bigas  a  Black-bird,  and  found  in  England.)  The 
Bird  of  Paradife ,  which  is  exotic!  ; 

Of  Birds  of  Prey  with  crooked  Beaks  and  Talons, 
fome  are  Nodturnal,  as  the  Owl  Kind,  which  fly 
and  prey  bv  Night ;  and  thefe  are  either  horned  or 
eared,  as  the  Eagle-Owl  and  Horn- Owl,  he.  or 
without  Horns,  as  the  Brown-OvA,  Grey-Owl,  &c. 

There 
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There  is  a  Sort  of  Land  Birds  with  crooked 
Beak  and  Talons,  which  are  called  frugivorous ,  be- 
caufe  though  they  do  fometime  eat  Flefh,  and  fo 
are  of  the  carnivorous  and  rapacious  Kind,  yet 
they  eat  Fruits  too  ;  and  thefe  are  unknown  by  the 
general  Name  of  Parrots ,  and  are  diftinguiihed  in¬ 
to  three  Sorts,  according  to  their  Bignefs,  the  great- 
ell  Size  being  called  Maccaws ;  the  middle-lized, 
and  moll  common,  Parrots  and  Popinjays ,  and  the 
leall  Sort  Parrakeets  ;  and  all  this  Kind  make  ufe 
of  their  Beak  in  climbing,  and  move  the  upper 
Jaw. 

Land  Birds  that  have  their  Bill  and  Claws  more 
llrait,  are  diftinguiihed  into  three  Sizes.  The 
greateft  Kind  are  fuch  as  by  reafon  of  the  Bulk  of 
their  Bodies,  and  Smallnefs  of  their  Wings,  cannot 
fly  at  all ;  thefe  are  exotick  Birds  of  a  Angular 
Nature,  fuch  as  the  Oftrich ,  the  CaJJbzvary ,  and  the 
Dodo.  The  middle-fiz’d  Kind  are  divided  by  their 
Bills  into  fuch  as  have  large,  thick,  ftrong,  and 
long  ones  ;  fome  of  which  feed  promifcuouily  on 
Flefh,  Infedls,  and  Fruits,  as  th tCrow  Kind,  which 
are  wholly  black ;  and  the  Pye  Kind,  which  are 
party-coloured :  Some  feed  on  Filh  only,  as  the 
King' s-fiftoer  $  and  fome  on  Inledls  only,  as  the 
Wood-pecker.  And  into  fuch  as  have  a  linaller  and 
a  Ihorter  Bill,  whofe  Flefh  is  either  white,  as  the 
Poultry  Kind  ;  or  blackifh,as  the  Pidgeon  and  Thrujh 
Kind.  The  leall- fized  Kind  of  Land  Birds,  with 
llrait  Bills  and  Claws,  are  called  Stnall  "Birds  ; 
and  thefe  are  of  two  Kinds,  viz.  fo  ft  beaked,  which 
have  llender,  llrait,  and  pretty  longilh  Bills  molt 
of  them,  and  feed  chiefly  upon  Infecls  ;  or  hard 
baked,  which  have  thick  and  hard  Bills,  and  feed 
moftly  upon  Seeds. 

Water-fowl ,  are  either  fuch  as  frequent  Waters 
and  watry  Places  to  feek  their  Food  and  thefe  are 
all  cloven-footed,  and  generally  have  long  Legs, and 
thofe  naked  or  bare  of  Feathers  for  a  good  Way  a- 
bove  the  Knees,  that  they  may  the  more  conveni¬ 
ently  wade  in  Waters ;  of  thefe  they  reckon  two 
Kinds  ;  a  greater ,  as  the  Crane ,  Jabiru ,  &c.  and  a 
leffer ,  which  are  either  pifcivorous ,  feeding  on  Filh, 
as  the  Heron ,  Spoon-bill ,  Stork ,  &c.  or  Mudfuckers 
and  Infeftivorous  ;  of  which  fome  have  very  long 
Bills,  which  are  fometimes  crooked,  as  in  the  Cur¬ 
lew  and  Wbimbrell  -r  and  fometimes  llrait,  as  in  the 
Woodcock  and  Godwitt.  Others  have  middle-fiz’d 
Bills,  as  the  Sea-pye  and  Red-Jhank ,  &c.  and  a  third 
Sort  have  Ihort  Bills,  as  the  Lapwing  and  Plover. 
Thofe  are  reckoned  Ihort  Bills  which  exceed  not  an 
Inch  and  half  ;  middle-liz’d  are  between  two  In¬ 
ches  and  half,  and  one  Inch  and  half;  and  long 
Bills  above  two  Inches  and  half. 

There  is  another  Kind  of  Water-fowl  which 
fwim  in  the  Water  ;  fome  of  which,  as  the  Moor¬ 
hen  and  Coot,  &c.  are  cloven- footed,  but  moll  are 
whole-footed :  And  of  thefe  fome  few  have  very 
long  Legs,  as  the  Flammant ,  the  Avofetta ,  and  Cor- 
rira ,  (fee  Willoughby ,  part  z.  Seel,  z.)  but  moftly 
they  are  Ihort  legg’d  :  Of  which  fome  few  have  but 
three  Toes  on  each  Foot,  as  the  Penguin ,  Razor¬ 
bill ,  c fc.  but  generally  they  have  four  T oes  on  each 
Foot ;  and  theie  either  all  connected  together  by  in- 
tei  veiling  Membranes,  as  in  the  Pelican ,  Soland 
Gooje,  &c.  or  more  ufually  with  the  back  Toe 
loofe  :  And  this  Kind  are  either  narrow  1  ilTd,  or 
broad  bill’d  ;  thofe  with  narrow  Bills  have  them  ei¬ 
ther  blunt  or  hooked  at  the  Tip,  of  which  Sort  fome 
are  ferrate ,  as  in  the  Diver  Kind  ;  and  fome  not 
toothed ,  as  in  the  Puffin  ;  or  lharp  pointed  orftrait- 
er,  of  whch  Sort  fome  have  long  Wings,  as  the  Gull 


Kind  ;  and  fome  Ihorter,  as  thofe  Diving  Birds  cal¬ 
led  Douckers.  Thofe  with  broad  Bills  may  be  di¬ 
vided  into  the  Gooje  Kind,  which  are  larger,  and 
the  Duck  Kind,  which  are  fmaller  ;  and  thefe  lat¬ 
ter  into  She  Ducks ,  or  River  or  Plajh  Ducks.  Moll 
Water-fowls  have  a  Ihort  Tail  ;  and  none  of  this 
Kind  have  their  Feet  difpofed  like  Parrots  and  Wood¬ 
peckers,  that  have  two  Toes  forward  and  two  back¬ 
ward,  none  having  more  than  one  back  Toe,  and 
fome  none  at  all. 

BIRTH  or  Birthing  ;  the  Seamen  call  a  due  or 
proper  Diftance  obferved  between  Ships  lying  at  an 
Anchor  or  under  Sail,  a  Birth  ;  and  fo  alfo  they 
do  the  railing  or  bringing  up  the  Sides  of  a  Ship. 
Alfo  the  proper  Place  Aboard  for  a  Mels  to  put 
their  Chells,  &c.  is  called  the  Birth  of  that  Mefs. 
Alfo  a  convenient  Place  to  Moor  a  Ship  in,  is  called 
a  Birth. 

BISHOP,  [Biycop,  Sax.  of  E ^i^o7ro(,  of 
%o7nco,  Gr.  to  overlook ,  or  take  Care  of.]  The 
whole  Procels  of  the  Creation  of  a  Bilhop,  accor¬ 
ding  to  the  Englifl)  Law,  is  thus :  On  the  Vacancy 
of  any  See,  the  Dean  and  Chapter  are  to  certify 
the  King  thereof  in  Chancery ,  and  to  requell  his 
Leave  to  chufe  another  Bilhop.  The  King,  when 
he  pleafes,  fends  his  Conge  d'Elire ,  or  Leave  to 
Eledl,  to  the  Dean  and  Chapter,  nominating  the 
Perfon  whom  he  thinks  fit  to  have  chofen.  The 
Dean  and  Chapter  are  obliged,  within  Twenty 
Days  after  the  Receipt  of  this  Conge  d'Elire ,  to 
make  the  Eledlion  ;  which  being  accepted  by  the 
Perfon  eledted,  is  certified  both  to  the  King  and  the 
Archbifhop  of  the  Province.  On  this  the  King 
grants  his  Royal  Aflent  under  the  Great  Seal,  di¬ 
rected  to  the  Archbifhop,  together  with  a  Mandate 
to  confirm  and  confecrate  him.  The  Archbifhop 
gives  a  Com  million  to  his  Vicar  General  to  pro¬ 
ceed  to  Confirmation,  which  is  a  long  formal  Prc- 
cefs,  of  which  the  molt  obfervable  Parts  are  two, 
viz.  a  Citation  of  all  fuch  as  have  any  Objections 
againft  the  Bilhop  Elect,  to  appear  before  them  and 
offer  them ;  and  then  a  Dedudtion  of  all  that  has 
palled  in  Relation  to  the  Election  and  Royal  Af- 
fent  ;  the  Particulars  whereof  are  exhibited  by  the 
Proctor  of  the  Dean  and  Chapter  to  the  V  icar  Ge¬ 
neral.  Alter  this,  the  Oaths  of  Supremacy,  Si¬ 
mony,  and  Canonical  Obedience,  are  taken  by  the 
Bilhop  Eledl  ;  on  which  Sentence  is  read,  and  fub- 
feribed  by  the  Vicar  General,  whereby  the  Eledlion 
is  ratified  and  decreed  to  be  good.  Next  to  this 
follows  the  Confecration,  which  is  performed  by 
the  Archbifhop  and  two  other  Bifhops  :  Then  the 
Archbifhop  fends  a  Mandate  to  his  own  Arch¬ 
deacon,  to  inftall  the  Bifhop  in  that  Cathedral 
Church  which  belongs  to  his  See ;  and  this  is  oft- 
neft  done  by  Proxy.  And  the  Publick  Notary 
there  prefent,  records  the  whole  Procels  in  an  au- 
thentick  Inftrument  to  be  kept  to  Pofterity  ;  and 
after  this  the  new  Bifhop  is  introduced  to  the  King 
to  do  Homage.  On  his  Confecration  the  Bifhop 
hath  a  Right  to  his  T emporalities,  but  he  cannot 
fue  for  them  till  his  Conlecration  be  certified  by  the 
Archbifhop ;  but  the  King  may  grant  the  Bifhop 
his  Temporalities  immediately  after  his  Confirma¬ 
tion.  By  his  Confirmation  he  is  inflated  in  the  J u- 
rididlion  of  his  Diocele,  fo  as  to  excommunicate 
and  certify  it  ;  and  therefore  the  Power  of  the 
Guardian  of  the  Spiritualities  ceafcs  from  that  Time 
forward.  Clergyman' s  Vade  Mecum. 

BISMUTH,  or  Tin  Glajs ,  by  the  Ancients  was 
thought  to  be  a  natural  Marcafite  or  Mineral  ;  but 
L emery  faith,  ?tis  a  kind  of  Regulus  or  Tin,  and 
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allures  us,  that  good  Bifmuth  may  be  made  with 
77«,  Tartar ,  and  Salt-petre  ;  and  fome  mix  Arfe- 
nick  alfo  with  it,  for  which  Reafon  it  ought  not  to 
be  taken  inwardly.  Its  Flowers  and  Magiflery  are 
ufed  as  Cofineticks  ;  and  the  Pewterers  alfo  do  ufe 
Bijmuth  to  render  their  Work  more  beautiful,  and 
to  make  the  Metal  ring  the  better. 

BIS-SECTION,  |  a  Term  in  Geometry ,]  figni- 
fying  the  Divilion  of  any  Quantity  into  two  equal 
Parts  or  Halves,  the  fame  with  Bi-partition.  Thus 
to  billed:  any  Line,  is  to  divide  it  into  two  equal 
Parts. 

BISSEGMENT,  [in  Geometry ,]  one  of  the 
.  Parts  of  any  Integer  divided  into  two  equal  Parts. 

BISSEXTILE,  [of  bis  and  fextilis ,  L. J  the  fame 
in  Chronology  as  our  Leap- Year ;  and  the  Reafon 
.  of  the  Name  is,  becaufe  in  every  fourth  Year  they 
accounted  the  6th  Day  of  the  Kalends  of  March 
twice;  for  once  in  four  Years,  the  odd  Hours 
(above  365  Days)  made  up  juft  an  whole  Day, 
which  was  inferted  into  the  Kalendar  next  after  the 
24th  of  February .  To  prevent  all  Ambiguity  which 
may  arife  on  the  Account  of  the  Intercalation  of  a 
Day  every  fourth  Year,  it  is  appointed  by  the  Statute 
de  Jnno  BiJJextili,  zi  Hen.  3.  that  the  Day  increa- 
lingin  the  Leap-Year,  and  that  next  before,  fhall 
be  accounted  but  as  one  Day. 

BITE,  in  the  Sea-Phrafe,  is  the  compafling  or 
bringing  about  of  a  Rope  or  Cable  ;  the  Seamen 
call  holding  by  that  Part  of  a  Rope  which  is  quoil- 
ed  or  rolled  up,  holding  by  the  Bite. 

BITTACLE,  is  a  Frame  of  Timber  Handing 
in  the  Steerage  of  a  Ship  juft  before  him  that 
fteereth,  and  in  it  is  placed  the  Compafs ,  by  which 
the  Ship  is  kept  in  her  Courfe,  and  finds  her 
Way. 

BITTER,  any  Turn  of  a  Cable  about  the  Bitts 
is  called  a  Bitter  ;  and  his  ufed  that  the  Cable  may 
be  let  out  by  little  and  little.  And  when  a  Ship  is 
fo  flopp'd  by  a  Cable,  they  fay  fhe  is  brought  up  to  a 
Bitter.  Alfo  that  End  of  the  Cable  which  is  ufed 
to  be  wound  or  belayed  about  the  Bitts,  they  call 
the  bitter  End  of  the  Cable. 

BITTS,  (aboard  a  Ship)  are  two  great  Pieces 
of  Timber,  on,  or  through  whom  goeth  the  Crofs 
Piece,  placed  ufually  abaft  the  Manger  in  the  Loof 
of  the  Ship,  to  belay  (or  fallen)  the  Cable  thereto 
when  fhe  is  at  Anchor :  Their  lower  Ends  are  fa¬ 
ttened  into  the  Riders ;  and  in  great  Ships  their 
middle  Parts  are  bolted  to  two  great  Beams  crofs 
the  Bows ;  and  yet  in  great  Storms  they  are  fain  to 
fatten  the  Cable  to  the  Main-matt,  to  ftrengthen 
the  Bitts,  and  to  fecure  the  Bows,  which  are  fome- 
times  elfe  torn  from  the  Ships. 

There  are  Fore  Top  fail  Sheat  Bitts ,  whofe  Ufe 
is  to  belay  or  fatten  the  Fore  Topfail  Sheats. 

And  there  are  alfo  the  Fore- jeer  Bitts ,  which 
ferve  to  belay  or  fatten  the  pore-jeer. 

BIVALVE,  [ Bivalvis ,  L.  opening  two  Waysj\ 
is  a  Word  ufed  by  the  Writers  of  Natural  Hiftory 
for  both  fuch  Shell  Fifhes  as  have  two  Shells,  as 
Cockles ,  Mufcles ,  Oy/lers,  Gfc.  which  are  Laid  to 
be  of  the  bivalve  Kind  :  and  alfo  for  the  Siliqua , 
or  Seed  Pods  of  fuch  Plants  as  open  all  their  whole 
.Length  to  difeharge  their  Seeds,  fuch  as  Beans, 
Peale,  b'c.  for  thole  the  Botanifts  fay  have  a  bivalve 
filiqua. 

BIVENTER:  See  Digaftricus. 

BLACK-MAIL,  fignihes  a  certain  Sum  of  Mo¬ 
ney,  (or  rather  only  of )  Corn,  Cattle,  dsV.  given 
by  the  poor  People  in  the  North  of  England ,  to 


the  moll  powerful  Perfons  in  thole  Parts,  or  ih 
the  Hundreds.,  for  a  Protection  againft  Thieves  and 
Robbers. 

BLACKNESS,  the  Colour  fo  called,  feems  to 
arife  from  fuch  a  peculiar  Texture  and  Situation 
of  the  fuperficial  Parts  of  my  black  Body,  that  it 
doth  as  it  were  deaden  th  Light  falling  upon  it, 
and  refledt  none,  or  very  little  of  it  outwards  to 
the  Lye.  See  Colour . 

BLACKNESS.  The  incomparable  Sir  Ifaac 
Newton ,  in  his  Opticks,  {hews,  That  for  the  Pro¬ 
duction  of  black  Colours,  the  Corpufcles  mutt  be 
lefs  than  any  of  thole  which  exhibit  other  Colours, 
becaufe  at  greater  Sizes  of  the  component  Parti¬ 
cles,  there  is  too  much  Light  reflected  to  confti- 
tute  this  Colour;  but  if  they  be  a  little  lefs  than  is 
requifite  to  refledt  the  White  and  very  faint  Blue  of 
the  firtt  Order  :  f  id.  Book  2.  Obj.  4.  1 7  and  18.) 
they  will  refledt  fo  little  Light  as  to  appear  intenfe- 
ly  Black,  and  yet  may  perhaps  refledt  it  varioufly 
to  and  fro  within  them  fo  long,  till  it  happen  to 
be  ftifled  and  loft  ;  by  which  Means  they  will  ap¬ 
pear  black  in  all  Petitions  of  the  Eye  without  any 
Tranfparency.  7 

And  from  hence  it  appears  why  Fire ,  and  that 
yet  more  fubtle  Diflolver  Putrefaction ,  by  divi¬ 
ding  the  Particles  of  Subftances,  turn  them  black  : 
Why^ffnall  Quantities  of  black  Subftances  impart 
their  Colour  very  freely  and  intenfely  to  other  Sub¬ 
ftances  to  which  they  are  applied  ;  the  minute 
Par  ticks  of  theft,  by  Reafon  of  their  vei  y  great 
Number,  eafily  over-fpreading  the  grofs  Particles 
of  others.  Hence  alfo  it  appears,  why  Glafs 
ground  very  elaborately  with  Sand  on  a  Copper¬ 
plate,  till  it  be  well  polifhed,  makes  the  Sand,  to¬ 
gether  with  what  by  rubbing  is  worn  off  from  the 
Glafs  and  Copper,  become  very  bfack  :  And  why 
blacK  Sub  dances  do  looneft  ol  all  others  become 
hot  in  the  Sun’s  Light  and  burrf ;  (which  Effedt 
may  proceed  partly  from  the  Multitude  of  Refra- 
dtions  in  a  lime  Room,  and  partly  from  the  ealy 
Commotions  of  fo  very  fmall  Particles :  )  And  alfo 
why  Blacks  are  ufually  a  little  inclined  to  a  blueifh 
Colour;  for  that  they  are  fo,  maybe  feen  by  illu¬ 
minating  white  Paper  by  Light  refledted  from  black 
Subftances,  where  the  Paper  will  ufually  appear  of 
a  blueifh  White  :  and  the  Reafon  is,  that  Black 
borders  on  the  obfcure  Blue  of  the  firtt  Order  of 
Colours  deferib’d  in  the  above-mention’d  1  8th  Ob- 
fervation,  and  therefore  refledts  more  Rays  of  that 
Colour  than  of  any  other. 

’Tis  neceffary  alfo  to  thb  ProduGion  of  Black- 
nejs  in  any  Bodies,  that  the  Rays  be  ftopt,  retain’d, 
and  loft  in  them ;  and  thefe  conceive  Heat  (by 
Means  of  a  burning  Glafs,  bY)  more  eafily  than 
other  Bodies,  becaufe  the  Light  which  falls  upon 
them  is  not  refledted  outwards,  but  enters  the  Bo- 
dies,  and  is  -often  refledted  and  refradted  in  them 
till  it  be  ftifled  and  loft. 


longing  to  the  moft  noble  Order  of  the  Garter  • 
called  from  his  Black  Rod  which  he  carries  in  i 
Hand  :  He  is  alfo  of  the  King’s  Chamber,  a; 
Ufher  of  the  Lords  Houfein  Parliament. 

BLADDER  :  See  Vefica. 

BLASS,  a  Word  ufed  by  Van  hfelmont , 
Blanchard  faith,  to  iignify  the  Motion  of  the  S  a 
&c.  \ 


BLAZONING,  [in  Heraldry ,]  is  difplay? 
or  expreffmg  the  Parts  of  a  Coat  of  Arms  in  their 


ng 
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proper  Colours  and  Metals ;  for  to  lay  Colour  on 
Colour,  or  Metal  on  Metal*  is  falfe  Heraldry. 

In  blazoning  a  Coat  of  Arms,  you  muft  always 
begin  with  the  Field ,  and  then  next  proceed  to  tire 
Charge ;  and  if  there  are  many  things  borne  in  the 
Field  you  muft  name  firlt  that  which  is  immedi¬ 
ately5  lying  upon  the  Field.  Your  Words  muft 
be  very  fhort,  and  truly  proper  and  expreffive, 
without  any  Expletives,  needlefs  Particles,  or  Re¬ 
petitions.  In  the  Blazon  of  a  Coat  of  Arms,  fuch 
Terms  for  the  Colours  muft  be  ufed  as  are  agree¬ 
able  to  the  Station  and  Quality  of  the  Bearer : 

All  Perfons  beneath  the  Degree  of  a  Noble,  muft 
have  their  Coats  blazoned  by  Colours  and  Metals' ; 
Noblemen  by  precious  Stones ;  and  Kings  and  Prin¬ 
ces  by  Planets. 

'BLENCH,  [in  Law,']  is  the  Title  of  a  Kind  of 
Tenure  of  Land  ;  as  to  hold  Land  in  Blench ,  is  by 
Payment  of  a  Sugar-Loaf,  a  Bever  Hat,  a  Couple 
of  Capons,  and  fuch  like  ;  if  it  be  demanded  in 
the  Name  of  Blench,  i.  e.  Nomine  Alba  Firmest 
See  Alba  Firma. 

BLINDS,  [in  Fortification ,]  are  certain  Pieces  of 
Wood,  or  Branches  of  Trees,  laid  acrofs  from  one 
Side  of  the  Trench  to  the  other,  to  fuftain  the  Ba¬ 
vins  or  Hurdles  laden  with  Earth  ;  and  ferve  to 
cover  the  Pioneers  from  above,  and  are  commonly 
ufed  when  the  Works  are  carried  on  towards  the 
Glacis ,  and  when  the  Trench  is  extended  in  Front 
towards  the  Place. 

BLISTERING  Plafiers :  See  Veficatoria. 
BLOCK  and  BLOCK,  [Sea  Term »]  a  Phrafe 
ufed  when  two  Blocks  meet  in  haling  any  Tackle 
or  Halyard,  having  fuch  Blocks  belonging  to  them. 

Fijh  BLOCK  in  a  Ship ,  is  a  Block  hung  at  a 
Knot  at  the  End  of  a  Davit  ;  the  Ufe  of  it  is  to 
hall  up  the  Flooks  of  an  Anchor  to  a  Ship’s  Bow. 

BLOCKADE,  [ BlocU ,  F.  probably  of  Bloch  us. 
Germ,  a  wooden  Flouje ,  or  as  others,  Blocai ,  Gaul- 

a  Barricade  ;  others  derive  it  from  buculare ,  L. 
to  /lout  up  the  PaJJa'ge ,]  in  the  Art  Military ,  is  the 
encompafling  any  Town  or  Place  fo  allround  with 
armed  Troops,  that  it  is  impoflible  any  Kind  of 
Supplies  can  be  brought  to  it,  and  fo  it  muft  be 
ftarved  or  furrender  ;  but  there  is  no  Defign  of  ta¬ 
king  it  by  Attack,  &c.  And  when  any  Place  is  in 
this°Condition,  ’tis  laid  to  be  blockaded. 

BLOCKADING,  is  when  the  Befiegers  take 
Care  to  flop  all  WTays  and  Pafiages,  and  all  Intelli¬ 
gence  that  may  be  lent  into  or  out  of  the  Town  or 
Fort  that  is  block’d  up,  but  the  Place  is  not  legu- 
larly  befieg’d,  nor  attack’d  in  Form. 

BLOCKS,  are  the  Pieces  of  Wood  a-board  a 
Ship,  in  which  the  Shivers  are  placed,  and  wherein 
go  the  running  Ropes.  Of  thefe  Blocks  fome  aie 
fingle,  fome  double,  and  fome  have  thiee,  four,  of 
five  Shivers  in  them.  They  are  diftinguifhed  and 
named  by  the  Ropes  they  carry,  and  theUfes  they 
ferve  for. 

BLOOD,  [  Blofc,  Sax.  ]  In  Phil.  Tranfafi N. 
191.  Is  an  Eftimate  of  the  Quantity  of  the  Blood  in 
an  human  Body*  and  of  the  Celerity  of  its  Motion 
by  Dr.  Allen  Moulin ; 

Dr.  Lower  was  probably  miftaken  when  he  com¬ 
puted  the  Quantity  of  Blood  in  an  ordinal  y  Alan 
to  be  about  twenty  Pounds ;  and  the  Computation 
of  Dr.  Moulin ,  That  the  Blood  is  about  1  20th  of 
the  Weight  of  the  whole  Animal,  feemsmuch  near¬ 
er  to  the  Truth  ;  for  then  an  ordinary  Man  may 
be  fuppofed  to  have  about  eight  or  ten  Pounds  of 
Blood  in  him. 


Of  the  Circulation  of  the  Bloody  Dr.  Gibjon gives 
this  Account, 

Seeing  by  a  continual  Reciprocation  of  the  Pulle 
there  is  a  conftant  Expulhon  of  Blood  from  the 
Heart  into  the  Arteries,  and  as  continual  an  Influx 
of  Blood  into  it  out  of  the  Cava  ;  and  feeing  the 
Cava ,  from  whence  the  Supply  is,  is  never  dry ; 
nor,  on  the  other  Hand,  the  Arteries  that  receive 
the  Blood  continually  from  the  Heart,  unduly  level¬ 
led  with  it  ;  it  neceflarily  follows,  that  this  Motion 
proceeds  circularly ,  viz.  that  the  Blood  is  continual¬ 
ly  driven  out  of  the  Heart  into  the  Arteries,  out  of 
thefe  into  the  Parts  to  be  nourifhed  ;  from  whence  it 
is  reforbed  by  the  capillary  Veins,  which  conduflit 
back  through  the  larger  into  the  Cava,  and  fo  at 
length  it  returns  to  the  Heart  again.  The  Invention 
of  which  Circulation  is  owing  to  our  Countryman 
Dr.  Harvey ,  and  may  be  proved  undeniably  by 
thefe  Reafons. 

1 .  From  the  great  Quantity  of  Blood  that  is  driven 
out  of  the  Heart  into  the  Arteries  at  every  Pulfe. 
For  though  the  Ancients  who  knew  not  this  Circu¬ 
lation,  imagined  that  only  a  Drop  or  two  was  ex¬ 
pelled  by  every  Syflole ,  which  they  were  neceflita- 
ted  to  fuppofe  to  avoid  the  great  Diftention  that 
the  Arteries  muft  be  liable  to,  if  any  confiderable 
Quantity  iflued  into  them  ;  yet  it  is  certain  and 
demonftrable,  that  there  muft  needs  an  Ounce 
or  more  be  driven  into  them  each  Time.  For  (ta¬ 
king  it  for  granted  that  there  is  no  other  Way  for 
any  Liquor  to  pafs  from  the  Stomach  to  the  Kid- 
nies,  but  through  the  Heart  along  with  the  Blood) 
feeing,  if  fome  Men  at  fometimes  drink  three 
Pints  of  Drink,  they  fhall  pifs  it  oiit  again  in  half 
an  Hour,  yea,  more  of  Tunbridge  Waters  in  that 
Space  ;  and  feeing  Secondly,  That  there  is  com¬ 
monly  as  much  Blood  as  Serum  that  flows  to  the 
Kidnies  (the  Blood  returning  back  by  the  emul- 
gent  Veins)  it  is  clear,  that  by  the  two  Emiilgents 
(which  are  none  of  the  largeft  Arteries)  there  muft 
pafs  in  half  an  Hour’s  Time  fix  Pound  of  Liquor, 
all  which  muft  come  from  the  Heart  ;  and  how 
much  more  then  may  we  conceive  to  be  driven 
through  all  the  other  Arteries  that  run  through  the 
whole  Body  ?  This  is  more  accurately  evinced  by 
Dr.  Lower’ s  Experiment,  which  is  this  :  I  cut  a- 
funder  (fays  he)  both  the  Cervical  Arteries  in  a 
large  Dog,  and  at  the  fame  time  through  an  Hole 
made  in  the  Left  Side  of  his  Bread  Over-againft 
the  Heart,  I  comprefs’d  the  Trunk  of  the  Aorta  be¬ 
low  the  Heart  with  my  Finger,  to  hinder  any  Blood 
from  defeending  by  it  ;  and  laflly,  I  took  Care  al- 
fo  to  ftraiten  the  Brachial  Arteries  under  the  Axil¬ 
la,  by  which  Means  almoft  all  the  Blood  was  dri¬ 
ven  out  of  the  Heart  through  the  Cervicals,  (be- 
fides  that  which  was  fent  into  the  Vertebrals )  and 
which  is  wonderful  to  be  related,  within  the  20th 
Part  of  an  Hour  the  whole  Mafs  iflued  out  ;  fo 
that  it  is  not  to  be  denied,  but  that  it  all  pals 
through  the  Heart  in  that  Space.  And  though  it 
may  be  granted,  that  amidft  fuch  Wounds  and 
Tortures  the  Heart  does  beat  fomewhat  quicker 
than  at  other  Times ;  yet  the  fame  thihg  is  partly 
evident  from  the  Wounds  in  the  Limbs  when  lbme 
notable  Artery  is  cut  afunder  ;  for  it  is  ftrange  in 
how  fmall  a  Time  a  Man  will  bleed  to  Death,  e- 
ven  at  that  one  Artery.  Yea,  we  may  give  a  great 
Guefs  how  much  Blood  is  fent  out  at  every  Pulfe, • 
even  from  the  ordinary  opening  of  one  Vein  in  the 
Arm,  from  whence  a  notable  Quantity  of  Blood 
will  iflue  in  a  fhort  Time;  how  much  may  we  then 
fuppofe  will  flow  out  of  all  the  Veins,  if  they  were 
'  t  T  t  opened 
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opened  at  one  Time?  Seeing  then  ’tis  evident,  that 
fo  great  a  Quantity  of  Blood  is  expelled  out  of  the 
Heart  at  every  Syjiole ,  and  that  for  all  that  the  Ar¬ 
teries  are  not  unduly  diftended,  nor  any  Part 
fwelled  by  it  neither,  and  yet  the  Cava  and  other 
Veins  emptied,  ’tis  certain  that  the  Blood  that  is 
driven  into  the  Arteries  flows  back  to  the  Heart 
by  the  Veins  in  a  conftant  Circulation. 

2.  A  fecond  Argument  to  prove  it,  may  be  ta¬ 
ken  from  the  Valves  in  the  Veins,  which  are  fo 
framed,  that  the  Blood  may  freely  flow  through 
them  out  of  the  Idler  Veins  into  the  greater  (and  fo 
into  the  Cava)  but  not,  on  the  contrary,  out  of  the 
greater  into  the  lefs.  Yea,  if  one  blow  into  the 
Cava  through  a  Pipe,  there  will  no  Wind  pafs  into 
the  fmaller  Veins ;  but  on  the  contrary,  if  you  blow 
up  the  lefler  Veins,  the  Wind  will  readily  pafs  to 
the  larger,  and  fo  to  the  Cava. 

3.  KvAlaftly,  The  fame  thing  is  more  clear  by 
the  Ligature  in  Blood-letting:  For  whether  you  let 
Blood  in  the  Arm  or  Foot,  you  always  tie  the  Fil¬ 
let  above  where  you  intend  to  make  the  Orifice, 
and  then  the  Vein  below  the  Ligature  will  prefen t- 
ly  fill  and  grow  tumid,  but  above  it  will  fall  and 
almoft  difappear.  Which  mull  needs  be  from 
hence,  for  that  the  Blood  being  driven  along  the 
Arteries  towards  the  extreme  Parts,  returns  by  the 
Veins  and  afcends  upwards,  which  coming  to  the 
Ligature,  and  being  Hopp’d  there,  fwells  the  Vein 
below  the  Ligature,  and  fpurts  out  as  foon  as  the 
Orifice  ss  made ;  but  when  the  Fillet  is  loofened 
again,  the  Blood  flows  no  longer  out  thereat,  but 
holds  on  in  its  wonted  Channel  the  Vein,  and  the 
Orifice  clofes  up  again. 

Having  fufficiently  demonftrated  the  Circula¬ 
tion  of  the  Blood,  we  will  fhew  two  things  farther  ; 
Fifft,  How  the  Blood  pafles  out  of  the  Arteries 
into  the  Veins.  And,  Secondly,  In  how  long 
Time  the  whole  Mafs  of  Blood  may  be  fup- 
pofed  to  pafs  through  the  Heart  in  its  ordinary  Cir¬ 
culation. 

As  to  the  Firjl ,  It  was  the  Opinion  of  Riolanus , 
That  the  Blood  circulated  only  through  the  larger 
Veflels  by  Anaflomofis ,  or  Inofculation  of  the  Veins 
with  the  Arteries  ;  and  that  that  which  ran  into 
the  fmaller,  was  all  fpent  on  the  Nutrition  of  the 
Parts.  But  it  is  dear,  that  there  mull  be  a  Circu¬ 
lation  even  in  the  fmalleft,  from  the  great  Quanti¬ 
ty  of  Blood  that  will  flow  out  of  the  leaf!  Artery 
in  the  Hand  or  Foot  when  it  is  cut,  which  is  very 
abfurd  to  imagine  to  be  all  fpent  on  the  Nourifh- 
mentof  the  refpedive  Part.  Now  there  are  but 
two  Ways  whereby  the  Blood  can  be  fuppofed  to 
pafs  out  of  the  Arteries  into  the  Veins,  viz.  either 
by  the  former’s  being  continued  to  or  opening  in¬ 
to  the  latter  by  Inofculation,  or  elfe  by  the  capillary 
Arteries,  letting  out  their  Blood  into  the  Pores  of 
the  Subftance  of  the  Parts,  on  whofe  Nutrition 
Part  is  fpent,  and  the  Remainder  imbibed  by  the 
gaping  Mouths  of  the  Capillary  Veins-  That  it 
is  neceflary  to  admit  of  this  latter  Way,  is  evident, 
becaule  if  Part  of  the  Arterial  Blood  did  not  iflue 
into  the  Subftance  of  the  Parts,  they  could  not  be 
nourilhed  by  it  ;  for  while  it  is  in  the  Veflels,  it 
may  add  Warmth  indeed  to  the  Parts  through 
which  it  flows,  but  cannot  nourilh  them,  feeing 
even  the  Veflels  themfelves  are  not  nouriffied  by 
that  Stream  of  Blood  that  glides  along  their  Cavi¬ 
ty,  but  by  Capillaries  running  through  their  Coats ; 
and  if  the  Blood  be  driven  into  the  Subftance  of 
the  Parts",  and  that  in  a  greater  Quantity,  than  fuffi- 
ces  for  their  Nourifhment  (as  was  juft  now  {hewn 
that  it  Is)  what  is  fuperfluous  mult  needs  enter  the 


Mouths  of  the  Capillary  Veins,  from  whence  it 
goes  forward  to  the  larger,  and  fo  to  the  Heart : 
But  feeing  this  Way  of  transfuling  the  Blood  thro’ 
the  Subftance  of  the  Parts,  has  feemed  to  fome 
not  to  anfwer  to  that  hafty  Circulation  of  it  we 
have  demonftrated  ;  they  have  thought  it  necefla- 
ry  alfo  to  admit  of  the  former  Way,  namely,  Ana- 
JlomoJes ,  by  which  the  Veins  are  continued  to  the 
Arteries,  and  that  not  only  in  their  larger  Branches 
(as  that  notable  one  of  the  Splenick  Artery  with 
the  Splenick  Vein)  but  alfo  in  their  fmaller  Twigs 
in  the  extreme  Parts.  But  we  muft  conlider,  that 
in  a  living  Body  the  folid  Parts  are  infinitely  more 
porous  and  permeable  than  in  a  dead  ;  fo  that  tho* 
the  Anatomifts  find  their  Subftance  fo  denfe  and 
clofe  as  to  make  it  fee m  almoft  impoflible,  they 
fhould  permit  fo  quick  a  Pafiage  to  the  Blood 
through  them  ;  yet  he  fhould  rather  believe  it, 
than  fuppofe  fuch  Anajlomofes  as  he  cannot  difco- 
ver  (though  it  were  not  difficult  to  find  them  out 
if  they  had  any  Exiftence.)  F'or  abating  that  Angle 
one  of  the  Splenick  Artery  with  the  Ramus  Sple- 
nicus  of  the  Porta,  and  perhaps  fome  of  the  Arteries 
with  the  Vena  puhhonaria  in  the  Lungs,  none  of 
the  lateft  moil  accurate  Anatomifts  have  been  able 
to  find  out  any.  And  as  for  that  mentioned,  it 
feems  rather  to  be  of  an  Artery  with  an  Artery  (fuch 
as  are  frequent  in  feveral  Parts  of  the  Body,  as  are 
alfo  of  one  Vein  with  another)  than  of  an  Artery 
with  a  Vein. 

And  Secondly ,  As  to  the  Space  of  Time  in  which 
the  whole  Mafs  of  Blood  may  ordinarily  circulate 
through  the  Heart,  it  is  probably  much  fhorter  than 
many  have  imagined  ;  for  fuppofing  that  the  Heart 
makes  two  thouland  Pulfes  an  Hour,  (which  is  the 
leaft  Number  any  fpeak  of,  and  fome  have  told 
twice  as  many)  and  that  at  every  Pulfe  there  is  ex¬ 
pelled  an  Ounce  of  Blood  ( which  we  may  well 
fuppofe,  feeing  the  Ventricles  are  wide  enough  to 
contain  two  Ounces,  and  that  it  is  probable  both 
that  they  are  filled  near  full  in  the  ‘Jjiajlole ,  and 
that  they  are  near,  if  not  quite  emptied  by  the 
ftrong  Conftridfion  of  the  Heart  in  the  Syjiole)  fee¬ 
ing  the  whole  Mats  ufually  exceeds  not  four  and 
twenty  Pound,  it  will  be  circulated  fix  or  feven 
Times  over  through  the  Heart  in  the  Space  of  an 
Hour.  And  by  fo  much  the  oftner,  by  how  much 
the  Blood  comes  fhort  of  the  fuppofed  Quantity, 
or  the  Pulfe  either  naturally,  or  by  a  Fever,  fpiri- 
tuous  Liquors,  or  violent  Motion,  is  rendred  more 
frequent  ;  by  which  quick  Motion  the  Blood  it- 
felfis  kept  from  Coagulation  and  Putrefadftion,  and 
the  Parts  are  cherifhed  with  vital  Heat,  which 
Heat  of  the  Parts  is  much  according  to  the  Slow- 
nefs  or  Rapidnefs  of  the  Circulation.  So  when  we 
fit  ftill,  and  the  Pulfe  is  flow  or  rare,  we  grow 
cold  ;  but  when  upon  running  or  any  violent  Ex- 
ercife,  the  Pulle  becomes  more  frequent  and  quick, 
we  become  hot. 

As  to  the  Manner  how  Blood  is  made  of  Chyle, 
and  of  its  Heat  and  Colour,  and  whether  the  Body 
be  nourifhed  by  it,  the  aforefaid  Dr.  gives  the  fol¬ 
lowing  Account. 

According  to  Dr.  Harvey's  Obfervations,  there 
appears  in  an  Embryo  a  pun  A  urn  fallens ,  or  red-beat¬ 
ing  Speck,  which  is  ‘Blood ,  before  any  the  leaft 
Lineament  of  the  Heart ;  fo  that  whatever  Inftru- 
ment  of  Sanguification  the  Heart  may  appear  to  be 
afterwards,  it  contributes  nothing  to  the  making 
ot  the  fiift  Blood  ;  but  it  feems  rather  to  be  made 
for  the  Bloou  s  Sake,  to  tranimit  it  to  all  the  Parts  of 
the  Embryo  or  Fcstus,  than  the  Blood  to  be  made 
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by  it.  But  it  mult  be  confefl’ed,  that  things  proceed 
in  the  grown  Foetus  for  otherwife  than  they  do  in 
the  firft  Formation  :  For  the  Parts  of  an  'Etnbrio  are 
nourished  and  increafed  before  it  hath  a  Stomach  to 
concoct  any  thing,  and  yet  in  a  perfect  Foetus .  none 
can  deny,  that  the  Stomach  does  concodft  and  pre¬ 
pare  Nourifhment  for  it  :  So  it  moves  before  the 
Brain  is  formed  fo  perfectly  as  to  be  able  to  elabo¬ 
rate  animal  Spirits ;  and  yet  after  it  is  perfected,  eve¬ 
ry  one  knows  that  the  Brain  does  elaborate  fuch  Spi¬ 
rits,  as  being  fent  into  all  the  Parts  of  the  Body  by 
the  Nerves,  enables  them  to  move.  In  like  Man¬ 
ner,  though  there  be  Blood  in  the  Etnbrio  before 
the  Heart  be  formed,  yet  after  it  be  perfected,  no¬ 
thing  will  hinder  but  it  may  at  Ieaft  contribute  to 
Sanguination. 

We  will  fuppofe  then,  that  as  all  the  other  Parts 
are  formed  by  the  Vis  plaftica ,  or  generative  Faculty 
of  the  (firft)  Vegetative  and  (then,)  Animal  Soul, 
feated  in  the  Ovum ,  and  receive  their  firft  Increale 
by  the  Afiimilation  of  the  Colliqu amentum  ;  but  as 
foon  as  they  are  perfeded,  and  the  Foetus  excluded, 
are  nourifhed  by  the  Blood  ;  fo  the  Blood  itfelf, 
as  being  at  firft  made  in  like  Manner,  as  foon  as 
the  Veins,  Heart  and  Arteries,  are  compleated  foas 
it  cannot  circulate  by  them,  may  not  improperly 
be  faid  to  be  nourifhed  by  the  Chyle  or  Nutritious 
Juice,  the  Heart  afiifting  the  Afiimilation  of  the 
one  into  the  other.  And  this  is  done  in  this  Man¬ 
ner.  The  Chyle  attending  by  the  DuCtus  Thora¬ 
cic  us  ^  and  flowing  into  the  fubclavian  Vein  to¬ 
gether  with  the  returning  Venal  Biood,  is  poured 
by  the  Vena  Cava  into  the  right  Auricle,  and  fo  in¬ 
to  the  right  Ventricle  of  the  Heart  in  its  Diajlole  or 
Relaxation  ;  then  by  its  Syftole  or  Contraction  it 
is  driven  out  from  thence  into  the  Lungs,  from 
whence  it  afeends  again  into  the  left  Auricle  firft, 
and  then  into  the  left  Ventricle  of  the  Heart,  out 
of  which  it  is  expelled  through  the  Aorta ,  and  paf- 
fmg  along  with  the  Blood  through  jhe  Arteries  of 
the  whole  Body,  returns  again  with  it  by  the 
Veins  to  the  Heart.  For  it  undergoes  many  Cir¬ 
culations  before  it  can  be  afiimilated  to  the  Blood : 
Which  is  evident,  both  becaufe  it  is  the  Chyle  [but 
little  altered )  that  is  feparated  in  the  Placenta  Uteri 
for  the  Nourifhment  of  the  Foetus ,  and  in  the 
Breafts  for  the  Infant  to  fuck,  in  the  F orm  of  Milk  ; 
and  alfo  from  hence,  that  if  one  be  let  Blood  four 
or  five  Hours  (or  later)  aftera  full  Meal,  there  will 
a  great  Quantity  of  the  milky  Chyle  itfelf  lwim  at 
Top  of  the  coagulated  Blood.  But  every  time  the 
new  infufed  Chyle  paftes  through  the  Heart  with 
the  Blood,  the  Particles  of  the  one  are  more  inti¬ 
mately  mixed  with  thole  of  the  other  in  its  Ven¬ 
tricles,  and  the  vital  Spirit,  and  other  active  Prin¬ 
ciples  of  the  Blood,  work  upon  the  Chyle  ;  which 
being  full  of  Salt,  Sulphur  and  Spirit,  as  foon  as 
its  Compages  areloolened  by  its  Fermentation  with 
the  Blood  in  the  Ventricle  of  the  Heart,  (efpecially, 
but  alfo  in  the  Arteries)  the  Principles  having  obtain¬ 
ed  the  Liberty  of  Motion,  do  readily  afi'oeiate  them- 
felves,  and  are  afiimilated  with  fuch  Parts  of  the 
Blood  as  are  of  a  like  and  fuitable  Nature  ;  fo  that 
at  Length  all  the  Mafs  of  Chyle  that  is  capable  of 
being  turned  into  Blood  is  languified  ;  and  what  is 
not,  is  evacuated  by  Urine  or  Stool,  or  other  proper 
EmunCtory. 

It  is  a  very  difficult  Queftion,  By  what  Means 
the  Blood  acquires  its  Heat  ?  In  order  to  the  Reio- 
lution  whereof,  it  will  be  neceflary  to  confider  how 
many  Ways  a  liquid  Body  is  capable  of  being  heat¬ 
ed  ;  and  tliofe  (according  to  Dr.  Willis)  are  three"; 


Fir  fifty  fetting  it  to  fomething  that  it  hot  ;  fo  Wa¬ 
ter  is  made  hot  by  being  let  on  the  Fire,  or  in  the 
Sun,  or  a  Stove,  or  by  diflblving  Lime  in  it. 

Secondly ,  When' faline  Corrofives,  which  are  of 
a  contrary  Nature,  being  mixed  with  one  another, 
or  with  lulphureous,  a£t  one  upon  another,  and  by 
the  great  ftruggling  and  Agitation  of  their  Particles, 
do  often  excite  Heat,  yea  fometime  Smoke  and  Bur¬ 
ning  ;  as  when  Spirit  and  Butter  of  Antimony,  or 
when  Aqua  Stygia  and  Oil  of  Turpentine  are  mix’d 
together  ;  as  alio  when  corrofive  Liquors  eat  into 
metallick  Bodies ,  they  often  grow  hot. 

Thirdly ,  (Which  is  the  only  Way  befides  that  a 
Liquid  grows  hot)  when  fome  Humour  abounding 
with  Sulphur  or  much  Spirit,  is  fet  on  Fire  by  hold¬ 
ing  a  Flame  to  it,  and  fo  grows  hot  by  Deflagration, 
as  Brandy ,  &c.  There  are  other  Ways  indeed 
of  C ale  faction ,  as  Fermentation ,  Putrefaction,  and 
Attrition ,  whereby  thicker  or  folid  Bodies  often  grow 
hot,  but  in  Liquid  they  produce  no  fuch  EfieCt. 
Thus  Leven  becomes  (fomewhat)  hot  by  Fermen¬ 
tation,  and  Dung,  or  wet  Hay  by  Putrefaction  ;  but 
neither  Way  will  a  liquid  Body  wax  hot :  For 
though  Wine,  Cyder ,  &c.  ferment  fo  much  as  to 
burft  the  Sides  of  the  Hogfhead,  yet  they  are  not 
actually  hot  ;  nor  will  Blood  become  fo,  when  it 
is  let  out  of  the  Body,  difpofe  it  how  you  will  in 
fit  Glafles  to  ferment  or  putrify .  Indeed  the  Blood 
within  the  Body  is  fermented, and  is  thereby  depura¬ 
ted,  but  it  is  not  heated  by  fuch  Fermentation, as  nei¬ 
ther  is  any  other  Liquid.  Neither  does  the  heating 
by  Attrition  agree  to  it ;  for  though  folid  Bodies  are 
heated  by  being  rubb’d  one  againft  another;  yet 
fhake  and  agitate  Liquids  as  much  as  you  will,  they 
lhall  never  be  the  warmer  for  it.  Therefore  there 
are  only  thofe  three  Ways  firft  mentioned  whereby 
aCtual  Heat  can  be  produced  in  any  Liquid  :  Let  us 
fee  to  which  of  them  the  Incalejcence  of  the  Blood 
ought  to  be  aferibed. 

Firft,  Both  the  Ancients  and  moft  Moderns  are 
of  Opinion,  that  the  Blood  is  heated  the  firft  Way, 
viz.  by  the  Admotion  of  fomething  that  is  hot. 
Thus  the  former  hath  taught,  that  the  innate  Heat, 
and  the  latter,  that  the  vital  Flame  is  lodged  in 
the  Heart,  and  heats  the  Blood  as  it  paftes  through 
it  ;  But  both  theie  Opinions  fall  to  the  Ground, 
fince  it  is  clear,  that  the  Heart  is  a  clear  Mufcle , 
and  contains  no  fit  Fewel  for  perpetuating  a  Flame, 
or  1  know  not  what  implanted  Heat  :  For  though 
it  mud  be  acknowledged,  that  the  Circulation  of 
the  Blood  depends  on  the  continual  Motion  of 
this  Bowel,  yet  the  Heart  derives  its  Heat  wholly 
from  the  Blood,  and  not  the  Blood  its  Heat  from 
the  Heart. 

Secondly ,  This  Heat  cannot  be  caufed  in  the 
Blood  the  fecond  Way,  becaufe  its  Liquor  in  a. 
natural  State  is  always  homogeneous ;  and  though 
it  abound  with  Salt,  yet  that  is  only  volatile,  mild, 
and  benign.  Nor  can  any  one  dilcpver,  either  in 
the  Heart  fix  in  any  other  Place, a  faline  or  otherwife 
heterogeneous  Mineral,  by  acting  whereupon,  or 
corroding  whereof,  the  fonguineous  Liquor  fhould 
conceive  Heat. 

Thirdly,  As  to  the  third  Way,  whereby  Liquids 
grow  hot,  though  it  Teem  an  hard  Saying,  that  the 
Blood  is  accended  ;  yet  feeing  we  can  attribute  its 
fncalefcence  to  no  other  Caufe,  why  fhould  we 
not  impute  it .  to  this  ?  Efpecially  feeing  the  pro¬ 
per  Pajfons  of  Fire  and  Flame  agree  to  the  Life  of 
the  Blood. 

For  the  chief  and  moft  eflential  Requifites  to  con¬ 
tinue  a  Flamfr,  are  theft  three  Fiift,  That  a  free 
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and  continual  Accefs  of  Air  be  granted  to  it  as  foon 
as  it  is  kindled.  Secondly ,  That  it  enjoy  a  conftant 
fulphureous  Pabulum  or  Fewel.  And  Thirdly , 
That  it  be  ventilated,  whereby  as  well  its  fuliginous, 
as  thicker  Recrements  may  be  continually  amended 
from  it :  And  feeing  thefe  agree  to  the  vital  Flame , 
as  well  as  to  the  elementary ,  it  feems  very  rational 
to  affirm,  that  Life  itjelf  is  a  Kind  of  Flame . 

Thus  iar  that  learned  Author,  whom  the  Latin 
Reader  will  do  well  to  confult,  difcourfing  farther 
on  this  Subject,  in  his  Exercit.  Medico-pbyfua  de 
Sang.  Incalefceutia  Jive  Accenfione. 

Dr.  Henjhau)  thinks,  that  the  Diffimilitude  of 
Parts  between  the  Chyle  and  Blood  is  fo  great, 
that  it  becomes  immediately  the  Caufe  of  an  extra¬ 
ordinary  Ebullition  upon  their  Mixture  together; 
which  is  very  much  increafed  by  the  reciprocal  Mo¬ 
tion  of  the  Lungs,  whereby  the  Blood  is  wrought 
almoft  into  a  Froth  or  Foam  by  that  Time  it  gets 
into  the  Left  Ventricle  of  the  Heart.  Which  hid¬ 
den  Excels  of  Heat  is  not  unlike  what  happens  upon 
the  mingling  feveral  Chymical  Liquors  together,  as 
Spirit  of  Wine ,  and  Spirit  of  Turpentine ,  and  other 
fuch  like,  where  the  Heat  becomes  fo  great,  that  it 
often  endangers  the  Vefiels  they  are  contained  in. 
He  affirms  (contrary  to  Dr.  Willis ,  and  I  think  to 
the  Truth)  that  new  Wine,  or  Mull,  while  it  fer¬ 
ments,  is  hot,  and  that  if  the  Juice  newly  prefled 
out  of  the  Grapes  were  added  to  it  as  it  begins  to 
cool,  it  would  again  renew  its  Ebullition,  and  its 
Warmth  would  be  continued  fo  long,  as  onefhould 
perfift  to  do  fo :  In  like  Manner  he  thinks  it  is  the 
Warmth  in  the  Blood  continued  by  the  new  Affu- 
fion  of  Chyle,  which  renews  its  Fermentation,  and 
confequently  invigorates  its  Heat. 

Diemerbroeck  is  of  Opinion,  That  the  vital  Spi¬ 
rit  (by  which  he  underftands  the  moil  fubtile  Part 
of  the  Blood)  while  through  its  great  V  olatility  it 
always  endeavours  to  fly  away,  does  continually 
agitate  the  other  thicker  Particles  of  the  Blood, 
with  which  it  is  intangled  and  detained  from  Flight, 
and  is  diverfly  vibrated  by  them,  and  beat  back  ; 
and  fo  the  whole  Mafs  being  kept  in  a  continual  fer¬ 
mentative  Motion,  there  is  produced  in  it  an  Heat, 
which  in  a  great  Agitation, is  great,  and  in  a  mean, 
mean,  and  in  a  fmall,  fmall. 

I  might  cite  other  Opinions  concerning  the  Rea- 
fon  of  this  Heat)  but  they  generally  fall  in  with 
fome  of  thofe  mentioned  ;  of  which  I  (hall  not 
make  my  felf  an  Umpire,  but  think  that  Dr.  Wil¬ 
lis  has  faid  enough  in  his  above  cited  Exer citation , 
to  evince  that  it  is  not  caufed  either  of  thele  latter 
Ways,  viz.  by  Fermentation ,  or  by  Agitation  of  the 
Particles  of  the  Blood  in  the  Manner  'Diemerbroeck 
defcribes  it  ;  and  whether  the  Accenfion  of  the 
Blood  be  the  more  probable  Reafon  of  it,  let  the 
Reader  judge. 

Why  the  Blood  fhould  be  of  a  red  Colour  rather 
than  any  other,  no  fatisfaftory  Reafon  ( .1  think  ) 
can  be  given,  but  the  Will  of  the  Creator ,  though 
fome  attribute  it  to  the  Heart,  others  to  the  Mix¬ 
ture  of  fait  and  fubacid  Juices  with  fulphureous, 
becaufe  from  fuch  a  Mixture  there  relults  a  red 
Colour,  as  appears  in  the  Diftillation  of  Sal  Nitre , 
(which  contains  many  fulphureous  Particles  in  it) 
or  by  the  pouring  Oil  of  Vitriol  upon  Conferve  of 
Roles,  or  other  thing  that  is  of  a  palifh  Red  (if  it 
contain  any  thing  of  Sulphur)  for  it  will  be  thereby 
made  of  a  molt  deep  Red.  WTe  will  not  fpend  time 
to  fhew  in  how  many  Refpedts  thele  Inftances  dif¬ 
fer  from  the  Phenomenon  under  Conflderation,  but 
Avail  content  ourfelves  with  enquiring  from  whence 


the  Difference  of  Colour  arifes  between  the  Vena! 
and  Arterial  Blood. ^  Every  one  knows  that  when 
Blood  is  let  out  of  a  Vein  into  a  Porringer,  the 
Ccagulum  is  of  a  florid  Scarlet  Colour  in  its  Surface, 
but  of  a  dark  red  from  the  Superficies  to  the  Bot¬ 
tom,  and  of  fuch  a  Colour  it  appears  as  it  ftreams 
out  of  the  Orifice  of  the  Vein.  But  if  an  Artery 
be  cut,  the  Stream  then  looks  of  a  far  brighter 
Colour,  like  the  Superficies  of  the  Venal  Blood 
when  it  is  coagulated  in  a  Porringer.  Now  the 
Arterial  Blood  receives  not  this  florid  Colour  in  the 
Heart,  but  in  the  Lungs.  For  if  it  received  it  in 
the  Heart,  then  might  the  right  Ventricle  be  fup- 
pofed  to  give  it  as  well  as  the  left  ;  but  that  it  does 
not  do  fo,  is  clear  by  this  Experiment  of  Dr.  Loiver's. 
^  you  open  the  I  ctici  Jlvtcviojci  which  receives  the 
Blood  out  of  the  right  Ventricle,  the  Blood  differs 
nothing  in  Colour  from  the  Venal,  but  its  crudled 
Part  looks  every  whit  as  black.  But  if  one  open 
the  Arteria  Venofazs  it  is  entring  into  the  left  Ven¬ 
tricle,  it  has  the  perfect  Colour  of  Arterial  Blood  ; 
which  fhews,  that  as  it  owes  not  that  Colour  to  the 
left  Ventricle,  any  more  than  to  the  Right  ( being 
not  yet  arrived  at  it)  fo  it  muft  receive  that' Alte¬ 
ration  of  Colour  in  the  Lungs,  in  which  the  Ni¬ 
trous  Air  being  diffufed  through  all  the  Particles  of 
the  Blood,  is  intimately  mix’d  with  it,  and  (if  you 
will)  accends  it.  For  if  there  be  any  fuch  thing  as 
a  Flamma  V Palis  (properly  fo  called)  in  Animals, 
though  the  Blood  (or  Chyle  rather)  be  to  it  inltead 
of  the  Oil  or  other  Matter  whereon  it  feeds,  yet 
it  oweth  the  Continuance  of  its  burning  to  the  Air 
without  the  continued  Infpiration  of  which  the  A- 
nimal  cannot  live,  but  inftantly  dies,  even  as  a 
Candle  is  prefently  extinguifhed,  if  you  put  it  in  a 
clofe  Place  where  the  Air  cannot  come  to  it,  or  by 
fome  Engine  be  fuck’d  from  it.  But  this  by  the 
by  ;  for  I  muff  confefs,  that  (how  plaufible  fo- 
ever  this  Opinion  may  feem  on  other  Accounts) 
this  Alteration  of  the  Colour  of  the  Blood  by  the 
Air  in  the  Lungs,  is  no  iufficient  Argument  to  prove 
any  fuch  Vital  Flame ,  feeing  the  Arterial  Blood 
being  extravafated,  retains  its  florid  Colour,  when 
no  doubt,  if  ever  there  was  any  Accenfion,  the 
Flame  is  entinguiffied.  But  this  Scarlet  Colour  is 
owing  meerly  to  the  Mixture  of  the  Particles  of 
the  Air  with  the  Blood  in  the  Lungs,  from  which 
it  tranfpires  in  a  great  Meafure  through  the  Pores 
of  the  Skin,  while  the  Blood  circulates  in  the 
Habit  of  the  Body,  out  of  the  Arteries  into  the 
Veins,  whence  the  Venous  Blood  it  felf,  when  ex- 
tfavafated,  appears  of  a  Scarlet  Dye  in  its  Sur¬ 
face,  which  is  meerly  from  its  being  expofed  to  the 
Air ;  for  if  one  turn  the  congealed  Blood  in  a 
Porringer  upfide  down,  the  Bottom,  which  at  the 
Turning  is  blackdh,  will  in  a  little  while  turn  to  a 
lighter  Red. 

Though  we  have  confeffed  that  the  Chyle  does 
circulate  through  the  Body  feveral  Times  before  it 
be  perfectly  aflimilated  to  the  Blood ;  yet  we  do 
not  think  that  it  pafles  into  the  Nourifhment  of 
the  Parts  in  Form  of  the  Chyle.  And  therefore, 
when  fpeaking  of  the  Nutrition  of  the  Foetus  in  the 
Womb,  we  often  mentioned  a  Nutritious  Juice 
(which  was  Chyle  a  little  alter’d ;)  we  did  not  call 
it  fo  with  refpect  to  the  folid  Parts  of  the  Foetus 
but  to  the  Blood  it  felf,  whofe  Pabulum  or  Nou- 
rilhment  it  is,  as  foon  as  the  Umbilical  Vein  is 
formed,  as  the  Blood  is  of  the  Body.  For  as  to 
the  Increafe  of  the  firft  delineated  Parts  of  an  im- 

perfed  Embryo,  that  is  far  different  from  ordinary 
Nutrition.  J 
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The  Blood  then  confifting  of  Particles  of  a  diffe¬ 
rent  Nature,  each  Particle  pafles  into  the  Nourifh- 
ment  of  that  Part  which  is  of  the  fame  Nature  with 
it  :  So  the  fait  and  fulphureous  Particles  being  equal¬ 
ly  mixed,  are  agglutinated  and  allimilated  to  the 
flefhy  or  mufculous  Parts  ;  the  oily  and  fulphureous 
to  the  Fat,  the  fait  and  tartareous  to  the  Bones, 
13c.  Now  this  is  not  done  by  any  Election  or  At- 
tradion  of  the  Parts,  as  if  they  pick’d  and  chus’d 
(with  a  kind  of  Difcretion)  fuch  Particles  of  the 
Blood  as  are  fuitable  to  their  own  Nature,  for  the 
Mafs  of  Blood  is  equally  and  indifferently  carried 
to  all  the  Parts :  But  there  is  that  Diverfity  of  Fi¬ 
gure  both  in  the  feveral  Particles  of  the  Blood,  and 
in  the  Pores  of  each  Part,  that  in  the  Circulation 
through  the  Habit  of  the  Body,  fome  flick  in  thefe, 
and  others  in  thofe,  where  they  are  fattened  and 
united  to  the  Subftance  of  the  refpedive  Parts  ; 
and  thofe  which  through  their  peculiar  Figure  are 
unapt  to  adhere  to  one  or  other,  return  again  to 
the  Veins,  and  fo  to  the  Heart,  where  they  re¬ 
ceive  fome  new  Alteration  :  So  that  as  the  Life  cf 
the  Flefto  is  in  the  Blood ,  according  to  Levit.  1 7. 

1 1.  fo  has  it  its  vital  Heat  and  Nourifhment  from 
it  alfo. 

BLOOD,  By  this  fome  underftand  not  only 
the  Fluid  in  the  Veins  and  Arteries,  but  like  wife 
that  in  the  Lympheduds,  Nerves,  or  any  other 
Veffel  of  the  Body,  becaufe  they  are  all  Parts  of 
the  Blood  feparated  from  it  by  the  Force  of  the 
Heart,  and  many  of  them  by  the  animal  Mecha- 
nifrn  return  to  it  again  after  Performance  of  their 
deftined  Task.  And  in  this  Acceptation  it  is  taken 
in  the  Calculations  of  its  Quantity  in  a  human  Bo¬ 
dy,  and  its  Velocities,  which  becaufe  it  is  of  the 
utmoft  Moment  to  underftand,  we  fhall  give  it 
from  the  heft  Authors. 

The  Ventricles  of  the  Heart  are  each  capable  of 
receiving  an  Ounce  of  Blood  or  more  ;  and  there¬ 
fore  being  full  in  their  Diajlole ,  we  may  fuppofe 
that  they  throw  out  at  leaft  one  Ounce  of  Blood 
each  Sy/lole.  The  Heart  contrads  about  4000 
Times  in  an  Hour,  more  or  lefs,  according  to  the 
different  Temperaments,  Sexes,  and  Ages  and 
therefore  there  pafs  through  the  Heart  every  Hour 
4000  Ounces,  or  250  lib.  Weight  of  Blood.  Now 
the  common  Opinion  is,  that  the  whole  Mafs  of 
Blood  does  not  exceed  25  lib.  and  therefore,  accor¬ 
ding  to  this  Allowances  Quantity  of  Blood,  equal  to 
the  whole  Mafs,  paffes  thro’  the  Heart  ten  times  in 
an  Hour ;  that  is,  about  once  every  fix  Minutes.  If 
the  FI  ear  t  contrads  80  Times  in  a  Minute,  then 
25  lib.  Weight  of  Blood  pafles  through  its  Ventri¬ 
cles  one  in  five  Minutes,  or  1 2  T imes  in  an  Hour. 
Now  having  the  Number  of  Pulfes  in  any  determi¬ 
nate  Time,  the  Quantity  of  Blood  thrown  out  at 
the  Left  Ventricle  of  the  Heart  every  Pulfe,  and  the 
Diameter  of  the  Aorta,  it  will  be  eafy  to  find  with 
what  Degree  of  Celerity  the  Blood  moves  through 
the  Aorta.  For  the  Celerity  with  which  a  Fluid 
runs  out  at  any  Orifice ,  uniformly,  and  always  run¬ 
ning  in  the  fame  Quantity ,  is  equal  to  the  Velocity  of 
a  Body  which  dejcribes  a  Space  of  the  fame  Length 
with  that  of  a  Cylinder ,  wbofe  'Bafts  is  [equal  to  the 
Orifice ,  and  whofe  Magnitude  is  equal  to  the  Quan¬ 
tity  oj  Fluid  that  runs  out  in  the  fame  Tune.  Now 
fuppofe  the  Heart  contrads  80  Times  in  a  Minute, 
and  that  each  Syflole  throws  into  the  Aorta  an 
Ounce  of  Blood,  which  is  equal  in  Bulk  to  1 ,  659 
Inches,  and  confequently  80  Ounces  are  132,72 
Inches ;  the  Diameter  of  the  Aorta  is  found  to  be 
0,73  Parts  of  an  Inch,  and  therefore  its  Orifice  is 
Vot.  I, 


0,4187  j  by  which,  if  132,72  be  divided,  theQuo- 
tient  316  Inches,  or  26  Feet,  gives  the  Length  of 
a  Cylinder,  or  the  Space  through  which  the  Blood 
moves  in  a  Minute,  fuppofing  it  were  conftantly 
going  out  of  the  Heart  with  the  fame  Velocity  : 
But  becaufe  of  the  Diajlole  of  the  Heart,  which  is 
at  leaft  half  the  Time  of  Pulfation,  there  goes  out 
80  Ounces  in  half  a  Minute,  and  confequently  the 
Velocity  of  Blood  is  double,  as  it  moves  at  the  Rate 
of  52  Feet  in  a  Minute.  Now,  becaufe  the  Sum 
of  the  Secretions  of  the  Branches  of  an  Artery, 
is  always  greater  than  that  of  the  Trunk,  the  Velo¬ 
city  of  the  Blood  mutt  conftantly  decreafe  as  the 
Artery  divides  into  more  Branches.  The  exadeft 
Proportion  of  the  Branches  to  their  Trunks,  found 
by  measuring  an  Artery  of  the  Thigh,  injeded  with 
Wax,  is  as  12387  to  10000  ;  and  confequently, 
the  greateft  Velocity  of  the  Blood  will  be  to  the  leaft 
as  5233  to  1  ;  or  the  Blood  moves  5233  flower  in 
fome  capillary  Arteries,  than  it  does  in  the  Aorta. 
The  Blood  is  received  from  the  Arteries  into  the 
Veins,  where  it  ftill  moves  flower  as  it  returns  to 
the  Heart  again.  The  Arteries  are  to  the  Veins  as 
324  to  441,  and  confequently  the  Blood  moves  in 
the  Veins  above  7116  Times  flower  than  it  does  in 
the  Aorta.  The  further  the  Blood  moves  from  the 
Heart,  the  flower  it  returns  ;  and  all  the  Blood 
which  at  the  fame  Time  is  thrown  out  of  the  Heart, 
does  not  return  at  the  fame  Time  to  it  again,  but 
the  Times  are  diredlly  as  the  Spaces  the  Blood  runs 
over  before  it  returns  to  the  Heart  again,  and  reci¬ 
procally  as  the  Velocities,  and  confequently  fome 
Parts  of  the  Blood  may  be  fome  Thoufand  Times 
longer  in  returning  to  the  Heart  than  others  ;  and 
there  is  no  Time  when  all  the  Blood  can  be  faid  to 
have  only  once  circulated-:  But  if  there  were  any 
fuch  Time,  the  Quantity  of  Blood  in  the  Body  mult 
be  firft  determined,  which  is  very  difficult  to  do, 
and  not  yet  agreed  upon  by  hardly  any  two  Perfons. 
Bleeding  to  Death  can  never  give  the  Eftimate  of  its 
true  Quantity,  becaufe  no  Animal  can  bleed  longer 
than  while  the  great  Artery  is  full,  which  may  be 
longer  or  fhorter,  as  the  wounded  Artery  is  fmaller 
or  greater  ;  and  the  Aorta  muff:  always  be  the  firft 
Veffel  that  empties.  The  molt  certain  Way,  in 
Dr.  Keilh  Opinion,  is,  by  finding  what  Proportion 
the  Cavities  of  the  Veflels,  of  which  the  whole  Bo¬ 
dy  is  compofed,  bear  to  the  Thicknefsof  the  Coats. 
This  in  the  Veins  and  Arteries  may  be  exactly  found, 
but  in  the  other  Veflels  we  only  know  the  Quantity 
of  Fluid  they  contain,  by  carefully  evaporating  as 
much  as  poffible.  Thus  the  Dodtor  found  the 
Fluids  are  to  the  Veflels : 

J Arteries,  r  1, 7A 

Veins,  /  \  15,6/ 

Mufcles,  >  a*^  3,  6S  to  1. 

Nerves,  \  /  3  \ 

Bones,  L  1  3 

the  leaft  of  which  Proportions  fhews  the  Liquors  to 
be  one  half  the  Weight  of  the  Body  ;  and  if  a 
Calculation  be  made  of  the  Proportion  of  the  Blood 
in  the  Arteries  to  their  Coats  in  a  Body  weighing 
162  Pounds,  there  will  be  found  100  Pounds  of 
Blood, 

BLOOD-WIT,  is  a  Word  ufed  in  Ancient 
Charters  of  Liberties ,  and  fignifies  an  Amerciament 
for  fhedding  Blood  ;  fo  that  whofoever  had  it  given 
him  in  his  Charter,  had  the  Penalty  due  for  fhed- 
ding  Blood  granted  him. 

1  Uu 
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BLOODY-HAND,  is  the  Apprehenflon  of  a 
Trefpaflerin  the  Foreft  againft  Venifon,  with  his 
Hands  or  other  Part  bloody,  though  lie  be  not 
found  Chafing  or  Hunting.  Manwood ,  Part  2. 

£j  18# 

BLUFF-HEADED  ;  a  Ship  is  faid  to  be  fo, 
when  fhe  hath  but  a  fmall  Rake  forward  on,  and 
her  Stern  is  fet  up  too  ftrait. 

BOARD,  a  Word  ufed  varioufly  at  Sea:  To 
go  into  a  Ship,  is  called  going  on  board  ;  to  be  with¬ 
in  the  Ship,  is  faid  to  be  within  Board  ;  and  to  be 
without  the  Ship,  is  faid  to  be  without  Board  ; 
when  a  Thing  is  thrown  into  the  Sea,  they  fay  it 
is  heaved  over-board  ;  when  it  flips  down  by  the 
Ship’s  Side,  they  fay  it  fips  by  the  Board  ;  when 
two  Ships  touch  one  another,  they  lay  they  are 
Board  and  Board  ;  that  Side  of  the  Ship  that  is  to 
Windward,  they  call  the  Weather  Board  ;  when  a 
Ship  lies  up  to  Windward,  fometimes  upon  one 
Tack,  and  fometimes  upon  another,  they  fay  She 
makes  aboard ,  or  Boards  it  up  ;  and  if  flie  advan¬ 
ces  much  at  one  T urning  or  Tack,  they  fay  foe 
makes  a  good  Board ,  when  they  leave  Land  behind 
the  Ship,  they  fay  they  leave  the  Land  on  Back- 
board  ;  to  enter  a  Ship  in  a  Fight,  is  called  Boar¬ 
ding  of  her. 

To  fend  the  BOAT,  [Sea  Phra/ef  is  to  keep 
her  from  dafhing  or  beating  againft  the  Rocks,  Ships 
Sides,  or  Shore. 

Free  the  BOAT,  is  to  call  Water  out  of  her. 

Man  the  BOAT,  is  to  put  the  Men  into  her 
that  are  called  the  Beat's  Gang. 

To  [wift  the  Boat ,  is  to  make  fail  a  round  about 
the  Boat  by  the  Gunwale,  and  to  faften  the  Boat- 
Rope  to  it,  in  order  to  ftrengthen  her  to  endure  her 
Tow.  - 

To  trim  a  BOAT,  is  to  keep  her  even. 

To  wind  a  BOAT,  is  to  turn  her  Head  about. 

BOAT- ROPE,  in  a  Ship,  is  that  Rope  by 
which  the  Ship  Tows  her  Boat  at  the  Stern. 

BOAT-SWAIN,  or  (as  the  Seamen  call  him) 
Boojon ,  is  an  Oflicer  a-board  a  Ship  who  hath 
Charge  of  all  her  Rigging,  Ropes,  Cables.  An¬ 
chors,  Sails,  Flags,  Colours,  Pendants,  &c.  He 
all'o  takes  Care  of  the  Long-boat,  and  its  Furni¬ 
ture,  and  fteers  her  either  by  himfelf  or  his  Mate. 
He  calls  out  the  feveral  Gangs  and  Companies  a- 
board  to  the  due  Execution  of  their  Watches, 
Works  and  Spells  ;  and  he  is  alfo  a  Kind  of  Pro- 
voft  Marlhal,  fees  and  punifhes  all  Offenders  that 
are  fentenced  by  the  Captain  or  Court  Marfhal  of 
the  whole  Fleet. 

BOCARDO,  the  Fifth  Mood  of  the  Third  Fi¬ 
gure  in  Logick,  in  which  the  middlemoft  Propo- 
lition  is  an  univerfal  Affirmative,  the  lirft  and  laft 
particular  Negatives. 

BOCKLAND,  was  formerly  that  which  we 
now  call  Freehold  Land,  or  Land  held  by  Char¬ 
ters,  or  Inftruments  in  Writing,  and  not  to  be 
made  over  to  another,  either  by  Sale  or  Gift,  but 
left  entire  to  the  next  Heir,  an  hereditary  Eftate  ; 
and  it  was  by  that  Name  diftinguifhed  from  Folk- 
land,  which  was  Copy-hold  Land. 

BODY.  The  Chymifts  ufually  call  that  Veflel 
which  holds  the  Matter  in  Dijlillation  of  the  Spirit 
of  Vegetables ,  a  Body.  ’Tis  called  alfo  a  Cucurbit, 
where  fee  its  Figure. 

,  BODY,  [in  Geometry ,]  is  that  which  hath  three 
Dimenflons,  Length,  Breadth ,  and  Thicknefs ;  as 
a  Line  is  formed  by  the  Motion  of  a  Point,  and  a 


Superficies  by  the  Motion  of  a  Line,  fo  a  Body  is 
formed  by  the  Motion  of  a  Superficies, 

BODY,  [in  Natural  Philojophy,'\  is  ufually  de¬ 
fined  to  be  a  Subftance  impenetrably  extended  ; 
or  which  having  Partes  extra  Partes,  cannot  be 
in  the  fame  Place  with,  or  penetrate  the  Dimen¬ 
flons  of  any  other  Body.  And  this  Property  Sir 
Ijaac  Newton  expreflcs  by  the  Word  Solidity  ;  and 
according  to  his  excellent  Philofopby,  the  Idea  of 
a  Body,  is  that  which  is  extended ,  folid,  and  move- 
able. 

BODIES  Regular  ;  fee  Regular  Bodies. 

BOILING,  Ebullition,  [in  P by, fids, ]  The  A- 
gitation  of  a  Fluid  Body,  arifing  from  the  Applica¬ 
tion  of  Fire,  Gfc.  The  Phaenomenon  of  Boiling 
may  be  thus  accounted  for :  The  minute  Particles 
of  the  Fuel  being  detached  from  each  other,  and 
impelled  in  orbem  with  a  great  Velocity  (i.  e.  being 
converted  into  Fire)  pafs  the  Pores  of  the  contain¬ 
ing  Veflel,  and  mix  with  the  Liquid.  By  the  Re¬ 
finance  they  here  meet  withal,  their  Motion  is  de- 
ftroyed  ;  i.  e.  they  communicate  it  wholly  to  the 
quiefeent  Water  ;  hence  arifes,  at  firft,  a  fmall  in- 
teftine  Motion  in  the  Water,  and  from  the  conti¬ 
nued  Action  of  the  flrft  Caufe,  the  Effcdt  is  increa¬ 
sed,  and  the  Motion  of  the  Water  continually  ac¬ 
celerated  ;  fo  that  the  Water  by  Degrees  becomes 
fenfibly  agitated.  But  now,  the  Particles  0;  the 
Fire  flicking  on  thofe  in  the  loweft  Surface  of  the 
Water,  will  not  only  give  them  an  Impulfe  up¬ 
wards,  contrary  to  the  Laws  of  Equilibrium ,  but 
will  likewife  render  them  fpecifically  lighter  than  be¬ 
fore,  fo  as  to  determine  them  to  al'cend  accord  no- 
to  the  Laws  of  Equilibrium  ;  and  this,  either  by 
inflating  them  into  little  Veficles,  by  the  Attract .011 
of  the  Particles  of  Water  around  them,  or  by  break¬ 
ing  and  feparating  the  little  Spherules  of  Water,  and 
fo  increafing  the  Ratio  of  their  Surface  to  their  jolid 
Content,  there  will  therefore  be  a  conftant  Flux  of 
Water  from  the  Bottom  of  the  Veflel  to  the  Lop  ; 
and  confequently,  a  reciprocal  fluxion  from  tue 
Top  to  the  Bottom  ;  e.  the  upper  and  under  Wa¬ 
ter  will  change  Places ;  and  hence  we  have  the  Rea- 
fon  of  that  Phenomenon  of  the  Water  beino-  hot  at 
Top  fooner  than  at  Bottom.  Again,  -an  intenfe 
Heat  will  diminifh  the  fpeciiick  Gravity  of  Water, 
fo  as  not  only  to  make  it  mount  in  Water,  but  alfo 
in  Air ;  whence  arife  the  Phenomena  of  Vapour  and 
Smoke  :  Though  the  Air  inclofed  in  the  Interfaces 
of  the  Water  muff:  be  allowed  a  good  Share  in  this 
Appearance  ;  for  that  Air  being  dilated,  and  its 
Springs  (Lengthened  by  the  Atftion  of  the  Fire, 
bleaks  its  Bijen,  and  aicends  thro’  the  Water  into 
the  Air,  carrying  with  it  fome  of  the  contiguous 
Spherules  of  Water,  fo  many  as  fhall  hang  in  its 
Villi,  or  as  can  adhere  immediately  to  it.  The 
Particles  of  Air  in  the  feveral  Interftices  of  the 
Fluid  Mafs  thus  expanded,  and  moving  upwards, 
will  meet  and  coalefce  in  their  Paflage  ;  by  which 
Means  great  Quantities  of  the  Water  will  be  hea¬ 
ved  up  and  let  fall  again  alternately,  as  the  Air  rifes 
up,  and  again  pafies  from  the  "Water  :  For  the 
Air,  after  Coalition,  though  it  may  buoy  up  a 
great  Heap  of  Water  by  its  Elajlicity  while  in  the 
Water,  yet  cannot  carry  it  up  together  with  itfelf 
into  the  Atmofphere  ;  fince  when  once  got  free 
from  the  upper  Surface  of  the  Water  in  the  Veflel, 
it  will  unbend  itfelf  in  the  Atmofphere,  and  fo  its 
Spring  and  Force  become  juft  equal  to  that  of  the 
common  unheated  Air.  Hence  we  lee  the  Reafon 

of 


B  O  L 


B  O  L 


of  the  principal  Phenomenon  of  -Boilings  viz.  the 
fluctuating  of  the  Surface  of  the  Water. 

BOLONIAN  Stone,  is  a  fmall,  grey,  weighty, 
foft,  fulphureous  Stone,  about  the  Bignefs  of  a 
large  Walnut,  which  being  broken,  hath  a  kind  of 
Cryftal  or  Sparry  Talk  within  it.  It  is  found  a- 
bout  Bolonia  in  Italy  (whence  its  Name)  and  in 
many  other  Parts  of  the  fame  Country,  and  in 
great  Quantity  at  the  Foot  of  Mount  Palermo  j 
where  a  Shoemaker ,  one  Viminzo  Cofciarolo ,  ga¬ 
thering  up  thefe  Stones,  carried  fome  of  them 
Home  and  calcined  them,  hoping  to  extrad  fome 
Silver  out  of  them  ;  but  inftead  of  his  Aim,  he 
difcovered  this  ftrange  Phenomenon ,  that  the  Stone, 
when  expofed  to  Light,  would  retain  it,  and  af¬ 
terwards  fhine  in  the  Dark.  After  this,  though  the 
Stone  was  much  celebrated  for  its  fhining  Quali¬ 
ty,  yet  the  Manner  of  preparing  it,  to  exhibit  this 
Phenomenon ,  was  not  truly  and  fully  known  or 
difcovered  to  the  World,  till  one  Mr.  Homberg ,  a 
German  Phyfician,  living  at  Paris,  took  the  Mat¬ 
ter  into  freih  Conlideration,  and  made  a  Journey 
into  Italy  to  enquire  about  the  Stone,  and  its  Man¬ 
ner  of  Calcination  ;  and  ’tis  he  that  hath  g  ven  us 
the  following  Prccefs  to  prepare  it  ;  which  Lemme- 
ry,  in  the  laft  Edition  of  his  Chymiftry ,  p.  707. 
puts  down  to  this  Effed. 

Take  feven  or  eight  Bolonian  Stones,  and  rafp  off 
all  their  Coat  or  heterogeneous  Earth  about  them 
till  the  Stone  begins  to  glifter  and  fhine  ;  then 
powder  one  of  them  in  a  brazen  Mortar,  (which 
Circumftance  is  abfolutely  necefiary,  for  elfe  the 
Stone  will  not  fhine)  and  fift  the  Powder  finely, 
and  moiftening  the  other  feven  with  clear  Brandy 
very  well,  roll  them  up  and  down  in  the  Powder 
till  their  Surface  be  all  covered  with  it.  Then 
having  provided  a  lmall  Furnace  of  Earth,  round, 
and  about  a  Foot  high,  befides  the  Dome,  and 
near  a  Foot  and  half  in  Diameter ;  the  Afh-room 
muff  have  two  Doors  to  give  the  Fire  the  more 
Air,  one  of  them  right  ag  inft  the  other ;  the 
Hearth  need  have  none,  but  only  three  or  four  hol¬ 
low  Cuts  or  Notches  (as  in  the  Figure)  the  Dome 
fet  on  it  for  reverberating ‘the  Fire  on  the  Matter  ; 
the  Grate  ought  to  be  of  fine  Brafs,  or  yellow 
Copper,  which  helps  to  render  the  Stone  luminous, 
and  the  Holes  in  it  muff  be  fmall. 

B,  the  Furnace  all  together;  /,  the  Hearth  of 
the  Furnace  feparated  from  the  Dome  and  Afh- 
room,  that  the  Hollows  or  Notches  may  appear  ; 
m ,  the  Aflvroom  with  the  Brafs  Grate  ;  n  the 


Dome  by  it  felf  with  the  Ring,  to  take  it  on  and 

off. 

All  Things  being  thus  ready,  put  into  the  Fur¬ 
nace  five  or  fix  kindled  Coals  to  heat  it,  and  when 
they  are  half  wafted,  fill  the  Furnace  up  to  the 
Holes  or  Notches  with  lmall.  Cinders,  and  then 
lay  your  Stones  covered  with  the  Powder  upon 
them  ;  then  cover  them  with  other  Cinders  that 
the  Furnace  may  be  full :  Laftly,  Fix  on  the  Dome, 
and  without  touching  it  any  more,  let  the  Ccais 
and  Cinders  burn  to  Afhcs.  When  the  Furnace  is 
half  cold,  feparate  the  Dome,  the  Hearth,  and 
Afh-room,  and  you  will  find  on  the  Grate  the 
Stones  calcin’d  :  Lay  the  Grate  foftly  on  white  Pa¬ 
per,  and  gathering  up  the  Stones  carefully  keep 
them  in  a  Box  with  Cotton. 

If  thefe  Stones  be  expofed  to  the  Light,  in  the 
open  Air,  as  in  one’s  Hand  out  of  a  Window,  OY; 
(but  not  to  the  Sun-beams)  for  about  a  Minute, 
and  then  carried  into  a  dark  Place,  they  will  for 
fome  Time  appear  like  kindled  Coals,  though  with¬ 
out  any  fenfible  Heat ;  the  Light  will  abate  by  little 
and  little,  but  may  be  recovered  a-new  by  the  Stones 
being  again  expofed  to  the  Light  of  the  Day,  as  be¬ 
fore.  This  furprifing  Quality,  if  well  uled,  they 
will  retain  for  two,  three,  or  four  Years  ;  and  when 
’tis  loft,  it  may  in  Part  be  recovered  again  by  a  new 
Calcination  after  the  fame  Manner. 

If  you  draw  any  Figures  on  Paper  with  the 
White  of  an  Egg,  and  while  they  are  wet,  ftrew 
on  them  the  Cruft  of  this  calcined  Stone  powder¬ 
ed  ;  then  dry  them  in  the  Shade,  put  them  in  a 
Frame,  and  cover  them  with  a  Glafs :  They  be¬ 
ing  expofed  to  the  Light,  with  the  Glafs  Cover  on, 
will  at  any  .Time  fhine  if  removed  into  a  dark 
Place. 

BOLT-HEAD ;  fee  Matrafs. 
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BOLT-ROPE,  is  that  Rope  into  which  the 
Sail  of  a  Ship  is  fixed  or  made  faft. 

BOLTS,  in  a  Ship,  are  Iron  Pins,  of  which 
there  are  thefe  feveral  Sorts  ;  i.  Ring-bolts ,  which, 
ferve  for  the  bringing  to  of  the  Planks,  and  thofe 
Parts  whereto  are  faftened  the  Breeches  and  Tackles 
of  the  Ordnance.  2.  Drive-bolts ,  and  thefe  are. 
ufed  to  drive  out  other  Bolts.  3.  Set-bolts ,  which 
are  employed  for  the  forcing  of  the  Planks  and 
the  other  Works,  and  bringing  them  clofe  one  un¬ 
to  another.  4.  Rag-bolts ,  which  are  on  each  Side 
full  of  Jaggs  or  Barbs,  to  keep  them  from  flying 
out  of  the  Holes  wherein  they  are  driven.  5. 
Clench-bolts ,  which  for  the  fame  End  are  clenched, 
that  is,  made  fall  at  the  Ends  where  they  come 
through.  6.  Fore-bolts ,  which  are  made  like  Locks, 
with  an  Eye  at  each  End,  whereinto  a  Fore-lock 
of  Iron  is  driven  to  prevent  flatting  out.  7-  Fen¬ 
der-bolts,  made  with  long  and  thick  Heads,  and  are 
ftruck  into  the  uttermoft  Rends  or  Wales  of  a  Ship 
to  fave  her  Sides  from  Bruifes  and  Hurts  j  and 
thence  take  their  Name. 

BOLUS,  [Boa©-,  Gr.]  in  a  Mineral  Senfe,  is  a 
Kind  of  Earth,  and  which  Dr.  Crew  fuppoles  to  be 
a  Bed,  as  it  were,  the  Materia  prima  of  Opacous 
Stones  and  Metals ;  into  which  he  thinks  thofe  of 
the  faid  Rolus  are  tranfmuted  by ,  being  concreted 
with  divers  Salts  and  Sulphurs,  which  fly  in  upon 
them  fucceffively. 

BOLUS,  is  a  Medicine  taken  inwardly,  of  a 
Confluence  fomewhat  thicker  than  Honey,  and 
the  Quantity  for  one  Dofe  is  as  much  as  may  be 
conveniently  taken  at  a  Month-full. 

BOMB- CHEST,  [  Rombe,  T.  ]  is  a  Kind  of 
Chefl,  which  being  filled  with  Gun-powder  and 
Bombs  (according  to  the  intended  Execution )  is  pla¬ 
ced  under  Ground  to  blow  it  up  into  the  Air,  toge¬ 
ther  with  thofe  that  Hand  upon.  Thefe  Bomb-chejls 
are  frequently  ufed  to  drive  Enemies  from  a  Poll 
they  lately  feized,  or  whereof  they  are  about  to  take 
Pollelflon  ;  and  are  fet  on  Fire  by  the  Means  of  a 
Saucidge  faflenened  at  one  End. 

BOMBS  or  Grenado-Jhells ,  are  hollow  Balls  of 
call  Iron,  which  are  filled  with  whole  Powder,  and 
fometimes  with  Nails,  Pieces  of  Iron,  &c.  along 
with  it.  Their  Ule  is  to  be  {hot  (out  of  Mortar- 
pieces)  into  befieged  Towns,  to  annoy  the  Garri- 
fon,  fire  Magazines,  &c.  The  largefl  are  about 
15,  and  fome  1  3  Inches  in  Diameter.  From  thefe 
Bombs  being  ufed  in  the  befieging  of  Towns,  we 
fay  luch  a  Place  was  Bombarded. 

Of  Bombs  and  Grenadoes  that  are  ufually  projected 
from  Mortar-Pieces. 

If  we  confider  the  greater  Sort  of  Grenadoes  in 
Point  of  Form,  we  fhall  find  them  to  be  of  two 
Kinds,  viz.  Round  and  Spherical ;  which  lafl  we 
commonly  call  Bombs ;  though  Boxhornius ,  in  his 
Hiflory  of  the  Siege  of  Breda ,  calls  thofe  alfo  Bombs 
that  are  of  a  fpherical  F orm  ;  for  he  mentions  them 
in  thefe  Terms,  after  having  defcribed  the  Hand- 
Grenadoes.  Bombs  of  the  largefl  Sizes ,  that  were 
one  or  two  Foot  Diameter ,  did  the  fame  Execution ; 
they  were  fhot  into  the  Air  from  Engines ,  and  fell 
upon  the  Places  they  were  defgned for.  But  if  I  am 
not  miflaken,  he  here  confounds  the  Grenadoes  with 
the  Bombs  for  in  another  Place  he  fays  as  much  of 
Grenadoes ,  as  he  does  here  of  Bo?nbs ,  viz.  They 
were  obliged  to  ereft  Batteries  at  various  Di/lances 
from  the  Counterf carps,  according  as  the  Exigency  of 
Affairs  required ,  either  to  cover  their  People ,  or  flop 


the  Sallies  of  the  Enemy ,  to  ruin  their  Machines * 
demolifh  their  Batteries ,  and  difmount  their  Cannon. 
That  upon  the  Batteries  they  eredted,  they  mounted 
more  or  lefs  Artillery ,  with  fome  of  thofe  Machines 
{meaning  Mortars )  from  whence  they  fhot  Grena¬ 
does,  which  burned  and  threw  down  every  thing 
within  their  Reach.  He  then  diflinguifhes  thefe 
from  the  Hand-Grenadoes ,  by  faying,  That  the 
lighter  and  lejfer  Sorts  were  thrown  by  the  Soldiers. 
As  an  Hiftorian,  I  do  not  difapprove  of  what  he 
here  fays,  the  true  Knowledge  of  thefe  Matters 
being  referved  for  Pyrobolids.  I  fhall  only  obferve, 
that  molt  Pryotechnicians  call  thofe  Balls  that  are 
hollow  and  fpherical,  Grenadoes  ;  and  that  thofe 
which  are  longifh  and  oval,  they  call  Bombs. 

To  thefe  two  are  added  a  third  of  a  Cylindrical 
F orm.  It  has  a  firm  T ompion  beneath,  which  ferves 
to  prefs  down  and  confine  the  Powder  in  the  Chamber 
of  the  Mortar,  in  the  fame  Manner  as  theTompions 
which  ar<£  commonly  ufed  on  thofe  Occafions,  do! 
It  is  not  long  fince  thefe  Grenadoes  were  put  in  Ex¬ 
ecution,  for  fome  of  thofe  who  were  prefent  at  the 
memorable  Siege  of  Rochelle ,  in  the  Years  1627 
and  1628,  by  Lewis  XIII.  King  of  France  and 
Navarre ,  have  related  to  us  the  flrange  Havock 
they  made,  and  how  greatly  they  annoyed  the  Be¬ 
fieged  :  All  which  was  afcribed  to  the  great  Know¬ 
ledge  and  Skill  of  the  worthy  Henry  Clarmer  of  No- 
r ember g,\.o  whom  no  body  can  deny  one  of  the  firft 
Palms,  defervedly  bellowed  on  the  Heroick  War- 
riours,  who  wrought  fuch  Wonders  at  that  remark¬ 
able  Siege,  without  doing  the  leaf!  Injuflice  to  the 
Merits  of  Pomponius  T argon,  who  was  at  that  time 
Chief  Engineer  to  hismofl  Chriflian  Majefly. 

But  there  having  been  fome  odd-turned  Spirits, 
who  have  had  Impudence  enough  to  rob  thefe 
great  Men  of  the  Honour  they  atchiev’d  in  the  Con¬ 
duit  of  fo  long  and  fo  laborious  a  Siege,  and  who 
have  endeavoured  (urged  by  an  unaccountable  En¬ 
vy,  to  afcribe  to  themfelves  what  was  due  to  thofe 
illuflrious  Perfons  j  and  they  have  fo  far  gained 
their  Point,  as  toinfinuate  a  good  Opinion  of  them¬ 
felves  into  the  Credulous  and  Ignorant,  who  elteem 
them  to  be  in  Reality  what  they  only  are  in  Appear¬ 
ance.  But  a  Time  will  come,  when  they  will  re¬ 
ceive  a  Chaflifement  adequate  to  their  Unworthi- 
nefs,  for  Divine  Juflice  leaves  no  Crime  unpunifh- 
ed,  and  will  certainly  take  Vengeance  of  them  for 
theii  fraudulent  Dealing,  in  fo  ungeneroufly  affir¬ 
ming  that  to  themfelves,  which  had  been  purchafed 
by  others  at  fo  dear  a  Rate.  But  let  us  return  to 
our  Subject,  and  confider  after  what  Manner  we 
are  to  proportion,  prepare,  and  ufe  the  two  firft 
Sorts  of  Grenadoes. 

There  are  thofe  who  allow  the  Thicknefs  of 
Metal,  for  Iron  Grenadoes  and  Bombs,  1  8th  1 
9th,  or  1  10th  of  their  Diameters.  The  Vent 
ought  to  be  2  9ths,  as  well  for  thefe  as  Hand- 
Grenadoes.  Near  the  Vent  they  have  two  Ears,  or 
little  Handles,  by  which  they  are  lifted  into’  the 
Mortars. 

The  Fuze  of  the  faid  Grenado  fhall  be  7  8ths  of 
its  Diameter  in  Length,  though  fome  Pyrobolifts 
allow  it  but  6  Sths  only.  Its  Diameter  at  Top  fhall 
be  2  9ths  or  2  xoths,  but  beneath  it  fhall  be  but  1 
8  th  only.  The  Depth  of  the  Concavity  in  the 
Fuze  fhall  be  1  10th  of  the  fame  Diameter,  asufual. 
But  the  whole  My  fiery  is  to  know  of  what  Dimen¬ 
sion3  to  bore  the  Fuzes  j  for  there  is  a  certain  li¬ 
mited  Time,  at  the  Period  of  which  the  Grenado  is 
to  perform  its  Effedl,  according  to  the  Diflances  of 
Places,  and  according  to  which  the  Mortar  is  eleva¬ 
ted 
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ted  to  different  Degrees  of  the  Quadrant.  It  is 
moreover  neceffary  to  know  with  what  Compofi- 
tion  they  ought  to  be  filed  upon  different  Occahons, 
that  the  Shell  may  not  break  till  it  is  very  near  the 
Ground  ;  but  as  this  is  an  improper  Place  to  dwell 
upon  thefe  Particulars,  which  bear  an  immediate 
Relation  to  the  artificial  Ufe  and  Conftrudlion  of 
our  warlike  Machines,  I  fhall  proceed  to  the  Sequel 
of  this  Eflay. 

Thefe  Fuzes  fhall  be  reinforced  without  with 
dried  Sinews  fpread  out  like  T ow,  then  fteeped  in 
hot  Glue  i  and  within  them  you  fhall  flick  fome 
Threads  of  Quick  Match  here  and  there,  for  Fear 
the  Fuze  fhould  unluckily  go  out,  by  Violence  of 
the  Wind  or  Air  during  the  Flight  of  the  Bomb  :  In 
Ihort,  the  Fuze  being  filled  with  a  luitable  Compo- 
fition,  you  fhall  drive  it  into  the  Vent  of  the  Gre- 
nado  or  Bomb,  which  muff:  be  filled  with  good 
Corn  Powder ,  in  the  fame  Manner  as  we  dire&ed 
in  Hand  Grenadoes. 

Obferve  here ,  That  you  muff:  not  ufe  a  Shell 
till  you  have  tried  whether  it  be  found  or  whole, 
which  you  may  know  by  the  following  Proof  j 
Bury  your  Shell  under  burning  Coals  to  make  it  red- 
hot,  and  having  acquired  that  Degree  of  Heat,  take 
it  from  under  the  Fire,  and  pour  cold  Water  into 
it  before  it  is  cooled,  and  flop  up  the  Vent  to  pre¬ 
vent  the  Water  getting  out ;  then  inftantly  anoint 
the  whole  Convexity  of  the  Shell  with  Butter  of 
Antimony ,  or  with  Soap  moiflened  with  a  little  hot 
Water ;  if  it  is  crack’d  or  defedive  in  any  Part,  you 
will  fee  little  Bubbles  or  Blifters,  rife,  fall,  anddif- 
appear  by  Turns.  If  you  perceive  any  thin*  of  this 
Mature  upon  the  Surface  of  the  Shell,  I  would  have 
you  throw  it  afide,  if  you  have  any  better,  as  both 
ufelefs  and  dangerous ;  but  if  the  Situation  of  your 
Affairs  obliges  you  to  ufe  fuch  for  Want  of  better, 
you  fhall  take  particular  Notice  of  the  Cracks  or 
Flaws,  if  they  are  vifible,  and  if  not,  you  fhall  re¬ 
mark  thole  Places  where  the  Bliffers  rife ;  or  if  they 
are  little  Holes  that  are  conlpicuous,  you  may  flop 
them  with  Steel  Nails :  This  done,  coat  your  Shells 
over  with  Tar  or  Pitch,  or  fome  Pyrotechnic  Ce¬ 
ment,  and  then  cover  them  well  with  Tow  fteep¬ 
ed  in  the  fame  Stuff.  Finally ,  wrap  them  tightly 
round  with  a  ftrong  Cloth.  You  muff:  exaflly  ob¬ 
ferve  thefe  Particulars,  without  omitting  the  leaft 
Thing  in  the  World,  for  Fear  the  Grenado  fhould 
meet  with  any  Accident  from  the  Fire  of  the  Fuze 
during  its  Light. 

You  may  find  the  Requifite  of  Powder  for  pro- 
;e  fling  your  Grenadoes,  by  what  I  am  now  go¬ 
ing  to  fay  :  But  firft  of  all  it  will  be  neceffary  for 
me  to  tell  you,  how  to  come  at  the  Weight  of  a 
Grenado,  purely  by  the  Alhflance  of  an  /h  ithnieti- 
cal  Calculation ,  and  by  Means  of  our  Calibre  Scale , 
which  is  the  molt  ready  Step  towards  finding  out 
expeditiouily  and  certainly  the  Quantity  of  1  ow'der 
•requifite  to  (hoot  out  your  Grenado.  I  his  you 
•may  wrork  after  the  following  Manner : 

'Fake  the  Diameter  of  a  Grenado,  and  apply  it 
to  that  Side  of  the  Calibre  Scale  which  is  defigned 
for  Iron  Bullets ;  and  coniequently  one  Foot  of  the 
Compaffes  will  fill  upon  a  Number  anfwering  to 
the  Weight  of  a  Grenado  if  it  wasfolid.  Set  down 
this  Number  upon  a  Piece  of  Paper,  or  at  leafl  take 
Care  to  remember  it.  T  hen  take  the  Diameter  of 
the  Cavity  of  the  fame  Grenado,  and  applying  in 
like  Manner  to  the  Calibre  Scale,  the  Foot  of  the 
Compaffes  will  point  out  a  Number  expreffing  the 
Weight  of  that  Cavity  if  it  had  been  folid,  and  of 
Iron.  Then  fubtradt  the  lalt  Number  from  the 
V  o  l.  I. 


firft,  and  the  Remainder  will  give  you  the  Weight 
of  the  Shell  of  the  Grenado. 

If  you  fhall  meet  with  a  Diameter  which  ex¬ 
tends  beyond  the  Length  of  the  Calibre  Scale ,  you 
fhall  apply  the  Half  of  it  only  to  the  faid  Scale,  and 
the  Number  it  reaches  to  being  multiplied  by  8,  the 
Product  will  give  you  the  Weight  of  the  w7hole 
Grenado  had  it  been  folid.  As  for  Example,  Be 
there  given  the  Diameter  of  a  Grenado  that  cannot 
be  meafured  by  the  Extent  of  the  Calibre  Scale ,  the 
Half  of  which  being  applied  to  the  faid  Scale  reaches 
to  1 8  :  This  Number  being  multiplied  by  8,  will 
produce  144,  which  would  be  the  Weight  of  the 
Grenado  had  it  been  folid :  Then  taking  half  the 
Diameter  of  the  Hollow  or  Cavity  of  it,  and  ap¬ 
plying  it  to  the  Calibre  Scale,  fuppofe  it  to  extend 
to  7,  let  this  Number  be  in  like  Manner  multiplied 
by  8,  and  it  will  produce  56. 

In  fhort,  this  laff  Number  being  fubtradfed  from 
1.44,  you  will  have  a  Remainder  of  88  for  the 
Weight  of  the  Shell  of  your  Grenado  or  Bomb. 

You  will  find  the  Quantity  of  Powder  neceffary 
to  fill  your  Grenado,  if  you  meafure  the  Cavity  of 
it  with  a  certain  Line  or  Scale  of  Powder,  Stereo- 
metrically  divided  into  Pounds  and  Ounces ;  upon 
which  the  Number  which  falls  under  the  Foot  of 
your  Compaffes,  will  exprefs  the  Number  of  Pounds 
or  Ounces  of  PowTder  which  the  Cavity  of  the 
Grenado  is  able  to  contain  ;  add  now  this  Weight 
of  Powder  to  the  Remainder  of  thelaft  Subtraction, 
which  gave  the  Weight  of  the  Shell,  and  you  will 
have  the  whole  Weight  of  the  Grenado  when  filled 
with-  Powder.  I  will  now  inftrudt  you  in  the 
Cpnitrudtion  of  this  Scale.  Fill  fome  perfedtly 
round  Grenado  with  Corn  Powder  up  to  the  Vent, 
then  pour  it  out  again,  and  weighing  it,  let  it  down 
w  ith  its  Weight.  Then  meafure  the  Cavity  of  the 
faid  Grenado,  and  divide  the  Diameter  of  it  Stere- 
ometrically  into  as  many  Parts  as  the  Powder  con¬ 
tains  Pounds  or  Ounces ;  and  upon  fuch  a  Scale 
you  may  mark  out  the  Diameters  Of  feveral  Pounds 
or  Ounces  of  a  Pound,  or  half  Ounces,  if  need¬ 
ful. 

But  if  you  fhould  not  have  Grenadoes  juft  at 
Hand,  whereby  to  form  this  Scale,  get  an  hollow 
wooden  Cylinder ,  of  what  Size  you  pleafe,  equal 
in  Weight  and  Breadth,  and  filling  it  with  Corn 
Powder,  pour  it  out  again,  and  weigh  it. 

Now  as  every  Cylinder  that  contains  a  Sphere  is 
in  a  Jefquialteral  Proportion  to  it,  according  to 
Archimedes,  therefore  muff:  you  fay,  As  3  is  to  2, 
fo  is  the  Weight  of  the  Powder  contained  in  the 
Cylinder ,  to  the  Weight  of  that  which  would  lie 
held  by  a  Sphere,  included  in  the  fame  Cylinder . 
This  done,  you  will  have  a  Number  in  your  Quo¬ 
tient  anfwering  to  the  Weight  of  a  Globe  of  Pow¬ 
der,  fuppofing  the  Diameter  of  fuch  a  Globe  to  be 
equal  to  the  Height  and  Breadth  of  the  Cylinder  ; 
This  may  be  done  by  any  Body  that  is  never  fo  little 
skill’d  in  Geometry. 

Sometimes  Pyrobolijls,  by  Way  of  Diverfion  or 
Experiment,  fill  Grenadoes  with  Sand,  thereby  to 
come  the  more  eafily  at  their  true  Weight:  Which 
done,  they  put  them  into  Mortars,  and  taking  their 
Sight  at  Marks  at  certain  Diftances,  they  fhoot  them 
oft,  and  obferve  their  Fails  :  Upon  which  Account 
it  is  neceffary  to  know  the  Proportion  which  the 
Weight  of  Sand  bears  to  that  of  Powder.  For  my 
Part,  I  have  often  experimented,  that  very  fine,’ 
white,  dry  Sand,  bears  fuch  Proportion  to  fine 
Corn  Piftol  Powder,  as  144  does  to  83.  Upon 
this  Foundation  I  have  formed  another  Scale  for 
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Globes  of  Sand.  By  which  you  may  know  how 
many  Pounds  of  Sand  would  fill  each  Grenado ; 
but  if  you  would  take  only  juft  lb  much  Sand  as  is 
equal  in  Weight  to  the  Powder  which  fills  the  Gre¬ 
nado,  (in  which  Pyrobolifts  are  very  exaCt)  you 
muff  find  out  the  Quantity  required  by  Means  of 
the  proportional  Numbers  above  ;  but  that  Ratio 
'will  not  always  obtain,  for  the  Weight  both  of 
Powder  and  of  Sand  may  be  infinitely  varied  ;  for 
as  the  Ingredients  of  Gunpowder  are  mixed  a  thou- 
fand  Ways,  you  may  readily  fuppofe  that  it  differs 
much  in  Weight  ;  and  on  the  other  Hand,  the  fe- 
veral  Sorts  of  Sand  are  infinitely  unequal  in  Point 
of  Gravity  :  But  thofe  who  are  defirous  of  being 
perfect  in  our  Art,  will  have  the  Patience  to  exa¬ 
mine  the  Gravity  of  different  Sorts  of  Sand.  Ha¬ 
ving  (hewn  you  the  Way  how  to  come  at  the 
Weight  of  Grenadoes,  filled  both  with  Powder  and 
Sand,  as  I  propofed,  without  the  Help  of  any 
Weighing  Inftrument,  I  fliall  advance  farther  on. 

Now  this  Weight  being  found,  it  will  be  very 
eafy  to  find  the  Requiiite  of  Powder  for  charging 
your  Mortar.  But  to  fay  the  Truth,  this  is  a 
Point  which  cannot  well  be  determined  ;  for  Pyro- 
bolijls  change  and  vary  it  very  often,  as  Occafion 
requires,  being  obliged  to  take  more,  fometimes 
lefs  Pow'der,  according  to  the  Diftances  of  Places. 
Moft  commonly  they  take  half  an  Ounce  of  Pow¬ 
der  for  every  Pound  that  the  Grenado  weighs ;  and 
in  fome  Cafes  they  take  but  a  Quarter  of  an  Ounce, 
and  at  other  Times  but  i  8th  of  an  Ounce,  and 
fometimes  lefs,  particularly  when  they  would  pro¬ 
ject  their  Grenadoes  fo  as  not  to  be  above  four  or  fix 
Seconds  at  moft  before  they  fall  at  perhaps  the  Di- 
ftance  of  io  or  15  Paces,  and  in  their  Projection 
borrow  more  upon  a  ftrait  Line  than  a  Curve. 
This  isufually  done  when  the  Befieged  fee  the  E- 
nemy  preparing  to  make  their  Galleries ,  or  perceive 
them  obftinately  bent  upon  palling  the  FoJJe  by  any 
other  Means,  to  gain  the  Foot  of  the  Rampart ; 
it  is  then  that  the  Ufe  of  Mortars,  Grenadoes,  and 
Bombs  is  not  forgot.  I  muff:  own  however,  that 
the  fame  thing  may  be  done  with  a  greater  Quanti¬ 
ty  of  Powder,  but  then  it  would  be  attended  with 
this  Inconveniency,  namely,  that  the  Grenado  be¬ 
ing  projected  with  the  greater  Violence,  it  would 
be  obliged  to  go  through  a  greater  Space,  and  con- 
fequently  remaining  longer  in  the  Air,  it  would  give 
thofe  who  fee  it  Time  to  get  out  of  the  Danger  of 
it  before  it  fall.  I  mult  alfo  remark,  that  you  may 
throw  Grenadoes,  Bombs,  &c.  at  feveral  Diftances 
with  one  and  the  fame  Quantity  of  Powder,  by 
Means  of  the  Elevation  of  the  Piece  above  the  Plane 
of  the  Horizon,  and  alfo  by  the  Declination  of  it 
from  the  Vertical  Point  or  Zenith  to  an  Angle  of 
45  Degrees,  which  Pofition  is  the  moft  natural  to 
Mortars.  This  may  not  be  an  improper  Hint  ; 
for  I  am  really  of  Opinion,  it  would  be  by  much 
the  belt  and  moft  certain  (were  it  not  for  fome  un- 
furmountable  Difficulties  and  Circumftances.  which 
oppofe  it)  to  take  certain  Quantities  of  Powder  in 
Proportion  to  each  Dillance  ;  by  which  Means  the 
Machines  being  elevated  but  a  few  Degrees  above 
the  Horizon,  would  always  have  their  Pofition  very 
low,  which  would  be  never,  or  very  feldom  chan¬ 
ged.  However,  as  this  cannot  be  eafily  praCtifed, 
or  indeed  not  at  all,  for  every  Diftance,  yet  me- 
thinks  I  would  have  the  great  Machines,  whofe  Ele¬ 
vation  borrow  the  neareft  upon  the  Vertical  Point, 
and  which  are  ulually  chofen  for  the  fliorteft  Di¬ 
ftances,  deprived  a  little  of  their  ufual  Requiiite  of 


Powder,  and  in  Recompence  for  that  Lofs,  incli¬ 
ned  a  little  more  to  the  Horizon. 

But  not  to  Hop  here,  and  that  we  may  cohclude 
upon  fomething  certain  with  Regard  to  the  Requifite 
of  Powder,  I  have  eftablilhed  and  afcertained  a 
Quantity  that  may,  generally  fpeaking,  diilodge  the 
military  ProjeCtiles,  be  their  Weight  what  it  will: 
In  Order  to  this,  I  have  conftruCted  a  little  Table 
of  Requifites,  which  I  hope  may  fucceffively  be  put 
in  FraClice.  I  fay  it  will  be  fufficient,  if  for  Balls 
or  Bombs  of  great  Weight,  as  300  lib.  or  more,  (if 
there  be  any  fuch )  you  take  half  an  Ounce  of  Pow¬ 
der  for  every  Pound.  This  Proportion  may  be  ob- 
ferved  for  ProjeCtiles  down  to  1 00  lib.  But  from 
1 00  lib.  to  1  lib.  you  fliall  increafe  every  Quintary, 
that  is,  every  Fifth  Number,  with  15  Grains  j  lo 
that  you  may  have  588  Grains  of  Powder,  which 
are  2  Loths  and  1 2  Grains,  to  projeCt  a  Ball  of  one 
Pound.  Upon  this  Foundation  I  have  calculated 
a  little  Table  of  Proportion^,  from  100  lib.  down 
to  i  lib.  There  is  nothing  can  be  more  plain 
and  eafy  than  the  Ufe  of  it ;  for  you  need  only 
multiply  the  Numbers  of  the  Column  B  by  the 
Numbers  of  the  Column  y/,  and  divide  the  ProduCb 
by  288,  in  order  to  have  the  requifite  Number  of 
Loths  j  (for  a  Loth  juft  contains  that  Number  of 
Grains  :)  Which  Number  of  Loths  being  divided 
by  32,  you  will  have  the  Pounds.  But  that  you 
may  have  a  perfeCt  Apprehenfion  of  this,  I  mail 
illuftrate  it  by  an  Example.  Suppofe  you  have  a 
Ball  of  80  lib.  which  you  would  projeCt;  look  firft 
for  80  in  Column  yf,  and  having  found  it,  multi¬ 
ply  it  by  the  oppoiite  Number  in  Column  2,  viz . 
by  348,  and  you  will  have  a  ProduCt  of  27840, 
which  will  be  the  Number  of  Grains  of  Powder, 
which  being  divided  by  288,  will  give  96  Loths >  8 
Den.  in  the  Quotient ;  each  Denier  24  Grains . 
In  fhort,  thefe  Loths  being  divided  by  32,  will  give 
3  lib.  You  muff:  then  take  3  lib.  and  8  ‘Denier s 
of  Powder  to  charge  the  Chamber  of  the  Mortar, 
from  which  you  would  projeCt  a  Body  weighing 
80  lib. 

The  following  Table  will  help  you  in  the  Diffi¬ 
culties  which  may  occur  in  this  Cafe,  provided  that 
you  have  a  right  Conception  of  this  Example. 

A  Table  of  Requifites  of  Gunpowder . 
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OBSERVATION  I. 

To  every  Number  between  the  Quintaries  of  this 
Table ,  you  (hall  luccehively  add  three  Grains  for 
'every  Pound.  This  done,  multiply  the  Sum  of 
that  Addition  by  the  Weight  of  the  Projeftile\A s 
for  Example,  if  you  meet  with  one  that  weighs 
28  lib.  you  will  "find  it  lefs  by  3  than  85,  the  fu- 
perior  Quintary  of  the  Table ,  having  then  added  9, 
(which  is  three  for  each  Pound;  to  933,  you  will 
have  342  ;  this  342  being  multiplied  by  the  Weight 
of  the  Projectile,  which  is  82,  the  Produdt  will  be 
28044  ;  which  being  divided  by  288,  you  will  have 
97  Toths,  4  D enters  and  1  9  th. 

OBSERVATION  II. 

The  Rule  here  laid  down  for  the  Projectiles 
which  are  fhot  from  Mortars,  ought  to  be  followed 
as  univerfal  and  immutable  :  But  at  the  fame  time 
Allowance  muft  be  made  for  the  different  Strength 
of  Powder,  infomuch  that  one  Ounce  of  fome  Sort 
of  Powder,  will  do  twice,  nay,  ten  Times  the  Ser¬ 
vice  as  an  equal  Quantity  of  fome  other  Sorts ;  and 
confequently,  one  Ounce  of  the  former  will  be  as 
ftrong  as  ten  Ounces  of  the  latter.  But  I  leave  this 
Article  to  the  Confideration  and  Judgment  of  good 
Practitioners,  and  fhall  go  on  to  the  Loading  of  our 
Mortars. 

Suppofe  now  you  have  the  Pvequifite  of  Powder 
for  projecting  a  Grenado  from  a  Mortar,  you  fhall 
in  the  next  Place  meafure  the  Height  aftd  Breadth 
of  the  Chamber  by  Means  of  a  Cylindric  Scale,  or  ra¬ 
ther  a  Cylindric-metric  Scale ,  divided  Gubically ,  and 
adjulted  to  the  Weight  of  Gunpowder.  Now  if  it 
happens  that  your  Chamber  is  equal  in  Height  and 
Breadth*  you  may  conclude  that  it  holds  as  many 
Pounds  of  Powder,  as  the  Number  it  cuts  upon 
your  Scale  contains  Unities :  But  if  on  the  contrary  * 
its  Height  and  Breadth  are  different,  you  muft  find 
out  a  mean  Proportional  between  them,  which  may 
give  you  the  true  Capacity  of  the  Chamber :  If 
thefe  Numbers  fhould  happen  to  be  Surds,  you  may 
find  out  a  mean  Proportional  between  them  by 
Lines  much  better  than  by  Numbers. 

If  the  Chamber  of  your  Mortar  is  bigger  than  ne- 
ceflary  ;  fir  ft  put  your  Powder  into  the  Chamber, 
and  meafure  the  Vacancy  of  it  above  the  Powder : 
Divide  this  into  fix  equal  Parts,  and  add  1  6th  to 
its  Height ;  and  you  will  have  the  true  Height  of  a 
Wooden  Tompion  ;  by  which  the  Powder  in  the 
Chamber  will  be  fufficiently  corriprefled,  fo  that  the 
Flafh  will  have  no  Room  to  expand  itfelf,  and 
will  confequently  ait  with  its  full  expuliive  Vigour. 
But  if  on  the  contrary,  the  Chamber  of  your  Mor¬ 
tar  is  too  little  to  hold  the  Requifite  of  Powder,  di¬ 
vide  the  Height  of  it  into  ten  equal  Parts;  and  fill 
up  with  Powder  to  1  10th,  and  ram  it  with  a  Tom¬ 
pion  of  3  1  othsi  And  in  this  Gafe  the  Rule  we  have 
given  above  can  be  of  no  Ufe. 

You  muft  proceed  after  this  Manner  when  it 
happens  that  your  Powder  fills  your  Chamber  fo 
exactly  as  to  leave  no  Room  for  a  Tompion  ;  but 
you  will  be  better  inftruCted  in  every  thing  relating 
to  this  Matter  by  the  Sequel. 

The  Wooden  Tompions  fo t  confining  the  Pow¬ 
der  in  the  Chambers  of  Mortars,  are  prepared  after 
different  Fafhions  ;  for  if  you  would  fix  your  Gre¬ 
nado  in  fuch  a  Pofture  as  to  have  its  Fuze  turned 
outwards  towards  the  Muzzle  of  the  Mortar,  and 
if  you  would  projeCfc  it  by  one  Fire  only,  your 


Tompion  fhould  be  fluted  like  a  Pillar,  or  pierced 
through  with  Holes  at  Top  which  terminate  in  a 
large  one  at  Bottom.  I  muft  here  remark,  that  it 
is  by  much  the  fafeft  Way  to  project  your  Grena- 
does  by  Means  of  one  Fire  only  ;  in  doing  of  which 
you  are  to  obferve  the  following  Order. 

After  having  Loaded  your  Chamber  with  the 
Requifite  of  Powder;  and  driven  the  Tompion  up¬ 
on  it,  fo  as  in  no  Degree  to  furmount  the  Edge  or 
Rim  of  the  Chamber,  you  fhall  fill  up  the  Holes  in 
the  faid  Tompion,  or  the  Flutings,  with  good 
Meal  Powder ,  and  fait  it  over  with  a  good  Hand¬ 
ful  of  the  fame,  then  wrap  up  your  Grenado  in  a 
Felt,  or  a  coarfe  Wollen  Cloth  well  foaked  in 
ftrong  Brandy  mixed  with  Meal Poivder ;  this  Coat 
or  Covering  fhall  be  open  at  Bottom,  of  the  fame 
Breadth  as  the  Orifice  of  the  Chamber  :  This 
done,  fix  your  Grenado  in  the  Adortar  in  fucli 
Manner  as  to  bear  upon  the  Tompion. 

The  Fuze  fhall  be  well  garnifhed  round  with 
fome  of  our  loofe  Quick  Match ,  and  the  whole 
Body  of  the  Grenado  fhall  be  well  halted  over  with 
Meal  Powder ,  to  facilitate  the  Afcenfion  of  the 
Fuze. 

This  is  the  firft  Way  of  projecting  GrenadoeS 
from  Mortars  with  one  Fire  only.  The  fecond 
does  not  differ  much  from  it,  excepting  that  it  is 
much  the  more  dangerous  of  the  two  ;  for  here  the 
Fuze  is  turned  inwards  upon  the  Chamber,  and  in 
this  Cafe  you  muft  have  a  T ompion  with  an  Hole 
in  the  Middle  of  it,  and  divided  into  four  equal  Parts 
by  Means  of  two  Diameters  interfering  each  other 
at  Right  Angles.  However,  I  would  by  no  Means 
have  this  practifed  for  ordinary  Grenadoes,  but  I 
would  have  them  ordered  as  where  the  Vent  and 
Bottom  are  turned  into  Female  Screws,  which  fhall 
have  an  Iron  Fuze  with  a  Screw  at  Top  and  Bot¬ 
tom  to  be  inferted  into  them.  But  I  muft  tell  you; 
that  thefe  Screws  cannot  be  too  nicely  fitted  to  each 
other. 

If  you  would  rather  chufe  to  project  your  Gre¬ 
nado  by  Means  of  two  Fires,  you  fhall  have  a  folid 
Tompion.  This  Tompion  being  driven  into  the 
Chamber,  you  fhall  cover  it  with  a  frefh  green  Ga- 
zon  or  Turf,  or  fomething  of  that  Kind,  which 
fhall  be  covered  with  a  round  Board  two  or  three 
Inches  thick,  but  a  little  lefs  in  Diameter  than  the 
Calibre  of  the  Mortar.  T o  conclude,  You  fhall  fix 
your  Grenado  upon  it  with  its  Fuze  turned  out¬ 
wards,  and  cover  it  with  a  Gazon ;  after  having 
fluffed  the  Vacancy  between  the  Shell  and  the 
Mortar  all  round  with  Hay, Straw, Tow,  or  Mould, 
to  keep  the  Shell  fixed  and  firm. 

COROLLARY. 

To  tell  you  now  who  firft  invented,  or  who 
firft  p  radii  fed  this  deftrudtive  Contrivance,  which' 
has  been  promifcuoufly  the  Ruin  of  fuch  Numbers 
of  Men,  and  the  Overthrow  of  fo  many  of  the 
moft  beautiful  Buildings,  molt  magnificent  Cities; 
and  ftrongeft  W alls  and  Fortifications  in  the  World; 
is  a  Task  unequal  to  my  Knowledge  ;  for  I  do 
not  find  the  lealt  Mention  made  of  the  Perfon  in 
any  Hiftory.  Indeed  in  feveral  reputable  Authors, 
we  have  an  Account  of  the  Times  and  Places  when 
and  where  this  Infernal  Invention  was  firft  put  in 
Practice  ;  the  Teftimony  of  whom  1  fhall  here  in- 
fert,  notwithftanding  that  they  differ  pretty  much 
from  one  another.  But  as  to  the  Invinter  hlmfelf,- 
We  do  hot  find  the  leaft  Adention  made  of  him  ; 
which  I  cannot  help  being  furprized  at,  fince  it 
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feems  to  be  a  very  great  Injuftice  to  Pofterity  to 
conceal  the  Name  of  fo  great  an  Engineer  from  it. 
In  Truth,  I  know  not  what  to  fay  or  think  of 
fuch  a  Procedure,  and  fhould  be  glad  to  know, 
whether  it  was  through  Chance,  or  premeditated 
Delign,  that  the  Writers  in  thofe  Times  have  left 
us  dark  as  to  this  Matter.  But  every  one  may  judge 
of  it  as  he  pleafes  ;  for  my  Part,  I  can  only  here 
entertain  fuch  as  are  wholly  Strangers  to  the  Hifto- 
ry  of  this  Invention,  with  what  can  be  gathered 
from  the  Teftimony  of  feveral  Authors. 

Thuanus  fays,  All  the  Stratagems  of  the  Duke  of 
Parma  before  Bergen  op  Zoom,  proving  ineffectual, 
and  defpairing  to  carry  it ,  and  confldering  that  the 
Seafon  was  very  far  advanced ,  and  that  the  Low- 
Country  was  aim  of  overflowed  ;  and  finding  that 
the  Garrifons  of  the  If  and  ij/'Tretole,  by  their  conti¬ 
nual  Excurfions  and  Depredations  made  Provifions 
very  farce  and  dear  in  his  Army ,  he  refolved  to  raife 
the  Siege ,  and  fend  his  People  into  Winter  Quarters, 
and  accordingly  he  diflributed  fame  of  his  Troops  in 
Turenhalt,  Rofendal,  and  the  Country  of  Campen, 
and  fent  the  reft  to  join  the  Troops  ivhicb  were  un¬ 
der  the  Command  of  Prince  Erneft  Mansfelt,  at  the 
Siege  of  Bon,  to  block  up  Wachtendonock,  which  is 
an  ancient  Town  of  the  Sicambrians,  fltuate  upon 
the  Niers,  not  far  from  the  City  of  Gueldres.  This 
was  done  at  the  earneft  Intreaty  of  the  Inhabitants 
fl/'Ruremond,  who  begged  to  be  delivered  from  the 
troublejome  Excurfions  of  the  Robbers  (it  was  thus 
they  called  the  Soldiers  of  the  neighbouring  Garrifons.) 
Towards  the  End  then  of  October,  the  Place  was 
invefted  under  the  Conduit  and  Command  of  the  a- 
forefaid  Mansfelt.  The  Pioneers  advanced  and 
rais'd  ‘Batteries  of  Gazons  or  Sods ,  upon  ivhicb  they 
■mounted  their  Cannon ,  which  played  upon  the  Town 
till  they  threw  down  the  Roofs  of  the  Houfes ,  and 
all  the  lofty  Building  in  it.  But  they  did  not  only 
(fays  he)  ruin  them  with  their  Cannon,  but  they  alfo 
galled  them  with  Grenadoes,  and  Balls  filled  ivith 
combufiible  Matter ,  which  they  Jhot  among  them 
ivith  certain  Engines,  fo  that  the  poor  People  could 
bar  dly  find  Safety  any  where  from  the  horrid  Tem- 
pefl  that  was  Jhowered  down  upon  them.  He  adds. 
That  thofe  Balls  were  made  hard  by,  at  a  fimall 
Town  called  Venlo  ;  and  that  the  Inventor  of  them 
rejolving  to  make  Proof  of  his  Work ,  at  the  Celebra¬ 
tion  of  a  Feftival  defigned  for  the  Entertainment  of 
William  the  young  Prince  of  Cleves,  he  had  no  foon- 
er  Jet  Fire  to  them,  than  they  had  an  Eff'efi  quite 
contrary  to  ivhal  he  intended,  for  the  Town  was  fi¬ 
red  by  them ,  and  was  very  near  half  deflroyed.  A 
melancholy  Diverfion. 

This  Author  has  hitherto  pretty  well  informed  us 
of  the  Place  where  our  miflive  Thunder  was  inven¬ 
ted,  and  of  the  Time  it  was  firft  put  in  Execution  : 
But  another  Writer,  who  equally  deferves  our  Cre¬ 
dit,  namely  Reidanus,  who  has  left  us  the  Hiftory 
of  the  Low  Country  Wars  in  Latin ,  feems  to  be  of 
a  quite  contrary  Opinion  as  to  this  Point.  He 
1  peaks  thus  :  Adolphus  Nivenarius,  Governor  of 
Gueldres,  refolved  to  keep  up  the  Scarcity  of  Provi¬ 
fions  as  much  as  he  could,  and  to  fiarve  the  Inhabi¬ 
tants  of  Bergen,  if  pojfiible  ;  but  unhappily  as  he  was 
proving  his  Bombs,  with  which  he  had  determined 
to  defray  the  Enemy's  Ammunition ,  he  was  greatly 
afonifloed  to  find,  that  upon  being  fired  they  blew  up 
the  Arches  and  Vaults  of  the  Cafile  of  Harncm,  to¬ 
gether  ivith  fevered  other  fine  Buildings.  A  brave 
Officer  called  Denis,  and  another  Gentleman ,  perifh- 
ed  by  this  Accident ;  and  the  Earl  himfelf  could  not 
ej'cape  the  Fire ,  for  being  cruelly  burnt,  he  died  a 


few  Days  after.  Almofl  fuch  another  Accident  hap¬ 
pened  the  Year  before,  (he  means  1587,)  at  Bergen 
op  Zoom,  but  of  a  more  extraordinary  Nature  : 
A  certain  Italian  who  defer  ted  from  the  CV  1  e  of 
Parma,  fed  to  the  Confederates ,  to  whom  G  pre¬ 
tended,  that  he  had  an  admirable  and  unheard  of  In¬ 
vention  for  preparing  hollow  V effels  and  Globes  of 
Iron  and  Stone  ;  (Cure  this  was  a  thing  impra&icable, 
and  I  believe  every  Pyrotechnician  will  think  it  im- 
poffible  to  contrive  fo  as  to  make  Stone  effectual  in 
fuch  Works  ;  but  he  goes  on)  which  might  be  eafily 
thrown  amongft  the  Enemy,  where  they  won:  l  do 
mojl  terrible  Execution  .  by  Thoufands  of  Splinters, 
which  would  fly  from  them  in  burfling  ;  and  bejides, 
that  the  lead  Spark  of  them  would  infallibly  fit  Fire  to 
ivhat  it  touched  ;  but  the  Infant  that  the  Grenadier 
was  bufied  in  carrying  on  his  Project,  a  Spark  of 
Fire  unfortunately  fell  upon  the  Table  where  he  had 
prepared  his  Compofition,  and  as  he  was  going  hafiily 
to  take  it  away,  the  Fire  ( which  lofis  no  Time)  got 
hold  on  his  Hand.  He,  afonifloed  to  fee  a  Glove 
of  Flame  upon  his  Hand,  and  not  knowing  what 
to  do  to  get  rid  of  it,  clapped  his  Hand  between  his 
Thighs  to  flifie  it ;  but  far  from  being  Juppreffed it 
laid  hold  on  his  Breeches,  and  from  thence  penetrated 
to  his  Thighs.  In  a  Word,  his  Hand  was  infiantly 
f  ripp'd  both  of  Skin  and  Flefh.  Vinegar  proved  in- 
ejfe Huai,  and,  indead  of  extinguifioing  rather  increa- 
fid  the  Flame.  To  conclude,  the  Fire  jpreading  over 
the  reft  of  his  Limbs ,  the  unhappy  Man  expired  in 
lefs  than  three  Days,  after  having  fujfered  the  mojl 
fiver e  Pains  without  Interm'ffion  or  Relief. 

T o  the  T eftimony  of  thefe  two  grave  Authors, 

I  (hall  add  that  of  a  third,  whofe  Fidelity  is  unque¬ 
stionable,  I  mean  Famianus  Strada,  who  fpeaking 
of  the  Low  Country  Wars,  writes  to  this  EfFedt ; 
There  was  nothing  which  more  afonifloed  the  Enemy 
(he  here  means  the  Attack  of  Mansfelt  at  Wachteu- 
donock)  than  certain  great  Brafs  Globes,  hollow  with¬ 
in,  which  were  filled  ivith  Powder  and  Sulphur  and 
other  inextinguijhable  things,  which  were  Jhot  from 
great  Mortars,  with  little  Ropes  in  a  fimall  Hole, 
and  which  by  the  Weight  and  Violence  of  their  Fall, 
threw  down  the  greatefi  Part  of  the  Buildings,  and 
what  is  the  mojl fl range  of  all,  when  they  were  light¬ 
ed,  their  Flame  caught  hold  of  every  thing  within  its 
Reach,  ivith  fuch  Objlinacy  that  no  Water  could  ex- 
tinguifo  it.  Thefe  Globes,  which  gave  the  firfi  Hint 
to  the  Invention  of  Grenadoes,  Fire- pots,  and  fuch 
like  Inftruments  of  Death,  were  invented  (as  we  are 
told)  by  a  Man  at  Venlo,  a  little  before  the  Siege  of 
Wachtendonock,  though  he  happened  to  be  the  De- 
flrufiion  of  his  own  Town  :  For  upon  a  Day  that 
the  Inhabitants  of  Venlo  made  an  Entertainment  for 
the  Duke  of  Cleves,  this  confummate  Artifl  making 
Experiment  of  his  new  Invention  to  divert  that 
Prince ,  foot  off  one  of  them,  which  falling  upon  a 
large  Building,  broke  down  through  it  from  Top  to 
Bottom,  and  Jetting  it  in  a  Blaze,  the  Fire  ran  over 
all  the  Neighbourhood,  fo  that  in  a  very  little  Time 
two  Thirds  of  the  Town  were  laid  in  Ajbes.  I  know 
a  certain  Author,  (he  means  Reidanus)  who  in  his 
Hiflory  relates  fomething  of  this  Kind  to  have  hap¬ 
pened  a  Month  or  two  before  at  Bergen  op  Zoom, 
to  an  Italian  Defer  ter,  ivho  ivas  going  to  make  an 
Experiment  of  one  of  thofe  Balls.  This  Renegade 
promifid  the  Confederate  States  to  make  certain  hol¬ 
low  V effels  or  Globes  of  Iron  or  Stone,  which  being 
kindled  and  thrown  into  befeged  Places,  fhould  jet 
Fite  to  whatever  they  could  reach ,  after  having  broke 
into  a  thoufand  Pieces  ;  but  by  a  ftrange  Mifhap ,  a 
Spark  oj  Fire  fell  upon  the  Compofition  he  hadprepa- 
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red  for  thefe  Globes,  and  the  Flame  caught  hold  of 
him  in  fo  frightful  a  Manner ,  that  Jpreading  all  over 
him  from  one  Limb  to  another ,  he  died  rnojl  mifera- 
bly ,  after  having  undergone  the  rnojl  exquifte  Tor¬ 
ture,  and  left  it  doubtful  whether  or  not  he  would 
have  come  up  to  what  he  promifed.  But  however 
that  might  be ,  it  appeared  that  thofe  Venlovian  En¬ 
gines  anjwered  very  well  to  the  Purpofe  of  Mansfelt, 
for  with  them  he  committed  fuch  mercilefs  Ravages , 
demolijhed  fo  many  fine  Buildings ,  and  killed  fuch 
vajl  Plumbers  of  People  in  the  Places  befieged ,  that 
the  Inhabitants  could  hardly  find  Shelter  from  the 
Tempefi ,  which  continually  purjued  them  wherever 
they  went,  though  they  retired  to  Cellars  and  the 
mojlfubterraneous  Retreats.  The  Burgejfes  of  the 
Town  at  length  confidering  that  this  Storm  of  Iron 
and  Fire  threw  them  into  the  utmofi  Confufion ,  and 
perceiving  that  it  had  demolijhed  all  their  Habitations , 
and  that  they  Jhould  infenfibly  lofe  their  Country,  re- 
folved  to  go  in  a  Body  to  Laneteir  their  Governor ,  to 
bejeech  him  to  take  Meafures  towards  the  Prejerva- 
tion  of  their  Lives  and  Fortunes ,  and  to  defire  him 
to  refiefi  JeriouJly  upon  their  unhappy  State.  Upon 
the  whole ,  they  alledged  that  they  were  utterly  de¬ 
frayed  by  Degrees ;  that  they  had  but  a  few  Buil¬ 
dings  left  fianding  ;  and  added ,  that  if  this  Enemy 
continued  to  ply  them  with  their  Grenadoes ,  it  would 
be  impojfible  for  them  to  jubfifi ,  or  make  any  farther 
Refijlancey  except  they  built  a  new  Wachtendonock 
under  Ground ,  as  they  had  already  begun. 

I  mult  confefs,  that  what  I  have  quoted  from 
this  Author  is  a  little  foreign  to  the  Point  in  Hand  ; 
but  he  has  exprefled  himfelf  in  fo  moving  a  Man¬ 
ner  of  this  dreadful  Contrivance,  that  I  could  not 
help  tranfcribing  of  him  at  Length.  It  is  from 
hence  that  the  skilful  Pyrobolifi  may  draw  Con- 
clufions  in  Favour  of  thefe  Weapons  :  It  is 
from  hence  he  may  perceive  the  Neceflity  there  is 
for  them  in  the  Attack  of  Places  in  our  Times.  In 
fhort,  it  is  from  hence  that  he  may  judge  of  their 
great  Utility  to  the  Befiegers,  by  compelling  the 
Befieged  to  a  fpeedy  Capitulation,  by  expediting  the 
Surrender  of  Towns  and  Cities,  and  deftroying 
thofe  that  are  molt  obftinately  bent  upon  defending 
themfelves. 

Here  I  fhould  clofe  up  this  Corollary ,  as  knowing 
that  what  I  have  quoted  from  thefe  famous  Hiftori- 
ans  has  fully  anfwered  my  Intention,  which  was  to 
give  an  Account  of  the  Origin  of  our  Grenadoes. 
But  fmce  in  this  Work  I  adt  the  Part  of  a  Pyrobo¬ 
lifi  ,  I  think  myfelf  obliged  to  clear  up  every  thing 
that  may  be  obfcure  in  Relation  to  the  Practice  of 
our  Art,  for  the  Benefit  and  Inftrudtion  of  thofe 
who  particularly  apply  themfelves  to  the  Cultiva¬ 
tion  of  it.  Let  us  then  look  back  to  what  we  quo¬ 
ted  from  Famianus  Strada ,  where  he  has  feeming- 
ly  defcribed  the  Form,  the  Properties  and  Effedts  of 
our  Grenadoes ;  and  let  us  ask  him  what  he  means 
by  the  Fire-pots ,  Grenadoes ,  &c.  which,  according 
to  him,  derive  their  Origin  from  the  hollow  Globes 
he  fpeaks  of,  fince  his  Defcription  of  ,them  appears 
fo  nearly  with  that  Sort  of  Arms  which  are  now  in 
Ufe  with  us.  If  he  anfwers,  that  they  were  a  Sort 
of  Balls  which  in  his  Time  were  called  Bombs , 
(which  Word  I  know  is  promifcuoufly  ufed  to  this 
Day)  I  {hall  reply,  that  the  Word  Grenada  would 
have  fuited  better  with  them,  as  being  a  more  gene¬ 
ral  T erm.  If  on  the  other  Hand  he  alledges,  that 
the  little  ones  which  we  call  Grenadoes ,  are  Defen¬ 
dants  of  thofe  great  Balls,  his  Aflertion  will  in  fome 
Degree  be  falfly  grounded  :  Thofe  who  have  the 
Leifure,  may  on  this  Subjedt  confult  Lconardus 
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Froujpergerus ,  in  the  Second  Part  of  his  Military 
Art,  which  he  dedicated  to  Rodolphus  II.  who  was 
at  that  I  ime  duly  defied  King  of  Hungary,  and 
who  was  afterwards  Emperor  of  the  Romans  in  the 
Year  of  Redemption  1573.  But  though  I  fhould 
grant  that  the  lefler  Sort  of  Grenadoes  were  un¬ 
known  to  palt  Times  till  after  the  Invention  of  the 
greater,  and  that  it  was  from  Experience  of  the  Na¬ 
ture  of  the  latter,  that  Men  took  it  in  their  Heads  to 
uie  the  former  ;  yet  I  fhall  never  allow,  that  the 
Military  Olla  or  Fire-pots  are  pofterior  to  the  hol¬ 
low  Globes  which  he  fpeaks  of,  as  he  would  have 
us  believe  ;  but  very  far  to  the  contrary,  I  dare  af¬ 
firm,  that  our  Grenadoes  are  derived  from  the  Fire- 
pots  ;  and  1  make  no  Scruple  to  fay,  that  the  Olio: 
of  the  Ancients  were  the  Lightning  that  preceded 
our  modern  Thunder  ;  and  this  I  may  fafely  ad¬ 
vance,  fince  I  have  the  Teftimony  of  ieveral  great 
Authors,  who  lived  in  unfpotted  Credit  and  Repu¬ 
tation  among  the  Ancients,  to  fupport  me  in  it ; 
from  whence  we  may  gather,  that  the  moil  expert 
Captains  in  former  Days  met  with  very  fuccefsful 
Effedls  in  their  Sieges  and  Attacks  from  Fire -pots 
not  very  unlike  ours.  In  the  mean  time,  Reader, 
let  what  we  have  offered  be  kindly  received  by  you ; 
and  a  (lure  your  felf,  that  artificial  Pots  are  of  very. 
old  fianding  ;  and  that  they  are  fo  far  from  deriving 
their  Origin  from  Grenadoes  or  Bombs,  that  it  is 
more  reafonable  to  believe  the  quite  Reverfe.  Pray 
hearken  to  what  Sextus  Junius  Frontinus  fays  of  the 
Fire-pots  of  the  Ancients.  Cneius  Scipio,  in  a  Sea 
Fight  found  out  a  I  Hay  of  throwing  VeJJels  full  of 
Pitch  and  Pine-wood,  at  the  Enemfs  Fleet,  which 
were  as  dangerous  in  their  Fall,  becauje  of  their 
Weight,  as  they  were  hurtful  on  the  Score  of  the  ig¬ 
neous  Nature  if  the  Matter  they  contained  which  was 
Jpread  abroad  from  them.  Dionyfius  fpeaking  of 
the  Fireworks  which  were  ufed  at  the  Battle  of 
Attium,  between  Augnjius  Ccefar  and  Marc  Anto¬ 
ny,  obferves,  That  Caefar  perceiving  his  Soldiers  ve¬ 
ry  roughly  handled  by  Marc  Antony’*  Party,  who 
cut  them  in  Pieces  with  their  Axes  and  Swords,  and 
galled  them  terribly  with  their  miffive  Weapons , 
from  the  Advantage  they  had  of  being  in  taller  and 
better  fortified  Ships  :  he  had  Recourfe  to  Fire,  as 
the  befi  Remedy  he  could  apply  to  the  prevailing  E- 
vil.  Injhort,  his  Soldiers  gathered  round  him,  and 
began  to  throw  Fire-Darts ,  Brands ,  and  Torches , 
together  with  Pots  full  of  Pitch ,  and  burning  Coals 
at  the  Antonians,  which  fo  annoyed  them  in  their 
Ships,  ( though  they  took  Care  to  keep  as  far  out  of 
Danger  as  they  could)  that  the  Csefareans  got  the 
better  of  them.  Thus  what  the  Force  of  their  Fire- 
Arms  could  not  obtain ,  they  effected  by  Fire ;  and 
thus  by  Means  of  that  Element  theystriumphed  over 
their  Adverfaries. 

I  could  bring  feveral  other  Authors  to  bear  Wit- 
nefs  in  Favour  of  the  Fire-pots  of  the  Ancients,  but 
I  apprehend  that  thefe  two  will  be  fufficient  to  con- 
vince  you  of  their  Antiquity. 

BON-GRACE;  (in  a  Ship)  is  a  Kind  of  Frame 
made  of  old  Ropes  or  Junks  of  Cables,  which,  in 
thofe  who  fail  into  cold  Latitudes,  are  laid  out  at 
the  Bows,  Sterns,  and  Sides  of  the  Ships,  to  pre- 
ferve  them  from  being  injured  by  the  great  Flakes 
of  Ice. 

BONA  Notabilia,  [  in  Law,]  is  where  a  Man 
dies,  having  Goods  to  the  Value  of  Five  Pounds,  in 
divers  Diocefes,  then  the  Archbifhop  ought  to  grant 
Adminiftration  ;  and  if  any  inferior  Bilhopd#  grant 
it,  it  is  void* 
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• BONA  P atria,  a  Term  in  Law,  fignifying  an 
Allize  of  Country-Men,  or  good  Neighbours  ; 

.  fometimes  called  Aflifa  bona  P atria,  when  twelve 
or  more  are  chofen  out  of  the  Country  to  pafs 
upon  an  Allize  •,  and  they  are  called  Juratores,  be- 
caufe  they  fwear  judicially  in  Prefence  of  the  Party. 

BONES  of  an  Animal  Body .  A  Bone  is  by  A- 
natomifts  defined  to  be  a  fimilar  Part,  mod  dry, 
cold,  hard,  inflexible,  void  of  Senfe,  and  affording 
S.tabiliment  and  Form  to  the  whole  Body.^, 

The  Integral  or  Conftituent  Parts  of  Bones,  are 
their  Periojleum  or  inverting  Membrane,  their  Sub- 
ftance,  Pores,  Marrow,  Glands,  Veflels,  Isc.  of 
which  take  the  following  fhort  Account  from  Dr. 
Haver’s  Ojleologia . 

.  The  Periojleum  hath  two  Sorts  or  Series  of  Fibres, 
the  under  deriv’d  from  the  Dura  Mater ,  the  upper 
from  the  Membrane  of  the  Mufcles  that  lies  upon 
it ;  which  Fibres  lie  one  upon  the  other,  but  are  not 
interwoven  one  with  another. 

The  under  Fibres  run  all  parallel  diredtly  from 
one  End  of  the  Bone  to  the  other,  and  are  conti¬ 
nued  from  one  Bone  to  another  by  Means  of  the 
Ligaments  that  join  them  together  in  their  Articula¬ 
tions,  upon  which  they  pafs 

The  outer  bold  the  fame  Courfe  with  the  Fibres 
of  the  Mufcle  from  whence  they  are  derived,  fbme- 
times  ftrait,  fometimes  oblique,  fometimes  tranf- 
verle,  and  when  they  have  run  fo  far  as  to  make 
up  their  Part  of  the  Periofleum,  he  thinks  they  are 
inferted  into  the  Bone,  and  are  fucceeded  by  others 
from  fome  other  Mufcles.  Some  of  the  Tendons 
of  the  Mufcles  alfo  propagate  Fibres  to  make  fome 
Part  of  the  Periojleum  ;  but  others  penetrating  it, 
are  immediately  inferted  into  the  Bone. 

The  inner  Superficies  of  the  Periojleum  flicks  as 
clofe  to  the  Bone  as  if  it  were  glued  to  it ;  and  be- 
iides,  the  Periojleum  has  little  Fibrilla ,  or  Threads 
continued  from  it,  that  enter  into  the  Subftance  of 
the  Bone,  which  give  them  (probably)  fome  inter¬ 
nal  Senfe. 

The  Ufeshe  afcribes  to  it,  are,  i.  To  be  a  Te¬ 
gument  to  the  Bones.  2.  To  convey  Spirits  into 
the  Subftance  of  the  Bones  for  maintaining  their 
Heat,  for  preferving  their  Senlibility,  and  to  afiift 
in  the  Work  of  their  Accretion  and  Nutrition,  by 
Means  of  the  minute  Fibres'  it  emits  into  them. 

3 .  To  help  to  fet  Limits  to  the  Growth  and  Exten- 
fion  of  the  Bones,  as  the  Bark  is  fometimes  obferved 
fo  to  bind  young  Trees,  that  it  is  neceflary  to  open 
it  before  they  can  have  the  Liberty  of  thriving.  4. 
It  is  ferviceable  in  the  Conjun&ion  of  the  Bones 
and  their  Epiphyfes  (while  thefe  are  Cartilaginous,! 
alfo  of  the  Bones  which  are  joined  by  Sutures  or 
Harmony,  and  in  the  Connexion  of  the  Bones  and 
their  Cartilages.  T o  join  the  Heads  and  T endons 
of  the  Mufcles  fart  to  the  Bones  namely,  of  fuch 
Tendons  as  do  not  penetrate  it  (as  fome  do  not.) 

.Having  done  with  the  Periojleum ,  he  comes  to 
the  Subftance  oi  the  Bones,  which  he  defcribes  af¬ 
ter  this  Manner.  He  fays,  they  confift  of  Lamel¬ 
la  or  Plates  lying  one  upon  another,  and  thefe  of 
fmall  Strings  or  Fibres  running  lengthways  of  the 
Bones  (like  as  we  fee  in  IVhalebone  ;)  which  Strings, 
though  fome  of  them  run  to  the  very  Extremities  of 
the  Bones,  and  others  approach  near  to  them,  do 
not  terminate  there,  fo  as  to  have  dillindt  Ends, 
but  they  are,  where  they  may  be  thought  to  termi¬ 
nate,  fltill  continued,  and  run  tranfverlly,  and,  as 
it  were,  arched,  that  the  Strings  of  one  Side  of  the 
Bone  proceed  as  to  meet  and  be  united  to  thofe  that 
are  propagated  from  the  oppolite  ;  and  this  at  both 


Extremities,  that  they  are  a  Continuation,  though 
not  in  the  Figure,  yet  in  the  Manner  of  a  Ring  ; 
therefore  they  are  not  all  of  a  Length,  but  in  every 
Plate  they  fall  one  fhorter  than  another. 

In  feveral  Bones,  the  Lamella  are  difpofed  di- 
verfly  :  In  thofe  Bones  which  have  a  large  Cavity, 
they  are  on  every  Side  contiguous  and  clofely  uni¬ 
ted  ;  but  in  thofe  which  have  not  any  great  Cavity, 
but  are  altogether  fpongious  within,  many  of  the 
internal  Lamina  are  placed  at  fome  Diftance  from 
one  another  in  all  their  Lengths,  having  betwixt 
them  a  cavernous  Subftance  or  fmall  Bony  Cells ; 
and  fo  have  alfo  thofe  Bones,  which  have  a  large 
Cavity,  fome  of  thofe  lefler  Cells  at  both  their  Ex¬ 
tremities. 

Next  he  comes  to  their  Pores ,  and  fays,  That  in 
the  Bones  whofe  Plates  are  contiguous,  there  are 
Pores  through  and  between  the  Plates,  befides  thofe 
which  are  made  for  the  Pallage  of  the  Blood- V ef- 
fels  and  thefe  are  of  two  Sorts ;  the  one  penetrate 
the  Lamina ,  and  are  tranfverfe,  looking  from  the 
Cavity  to  the  external  Superficies  of  the  Bone. 
The  fecond  Sort  are  formed  between  the 
Plates,  which  are  longitudinal  and  ftrait,  tending 
from  one  End  of  the  Bone  towards  the  other,  and 
obferving  the  Courfe  of  the  Bony  Strings.  The 
firft  Kind  are  formed  not  only  in  the  firlt  internal 
Lamina ,  but  in  every  one,  even  to  the  outermoft, 
though  the  nearer  they  are  to  the  Cavity,  the  great¬ 
er  is  the  Number  of  the  Pores.  And  as  they  pafs, 
they  do  not  obferve  any  fuch  Order  as  to  lie  diredl- 
ly  one  under  another,  to  form  any  continued  Paf- 
fage  from  the  Cavity  to  the  external  Plate.  The 
fecond  Kind,  viz.  the  Longitudinal,  are  not  to  be 
obfer.ved,  but  by  good  Glafles,  unlels  it  be  now  and 
then  in  fome  particular  Bones.  By  thefe  it  is  that  the 
medullary  Oil  diffufes  itfelf,  and  is  immediately  be¬ 
neficial  to  the  Plates.  The  other,  viz.  the  Tranf¬ 
verfe,  and  but  fubordinate  to  thefe,  are  rather  de- 
figned  for  the  Pallage  of  the  Marrow  into  them, 
than  for  the  immediate  Communication  of  it  to  the 
Subftance  of  the  Bone. 

The  Medulla  contained  in  the  Bones,  confifts 
(befides  the  Blood- Veflels  J  of  an  inverting  Mem¬ 
brane,  in  which  are  included  membranous  Lobules 
and  Bags,  and  in  thefe  Bags,  Veficula,  or  Glandu- 
lous  Bladders,  very  much  like  xhe  vehicular  Sub¬ 
ftance  of  the  Lungs.  And  thefe  glandular  Bladders 
ferve  both  for  the  Separation  of  the  medullary  Oil 
from  the  Mals  of  Blood,  and  for  the  Reception  and 
Confervation  of  it.  In  an  human  Bone  which  he 
had  preferved  till  the  medullary  Oil  was  wholly  eva¬ 
porated,  he  found  thefe  V ficula  remaining  dry, 
but  entire,  and  their  Subftance  reprefenting,  in  a 
Manner,  a  Sponge.  They  feem  to  have  Pores  or 
immediate  Pallages  out  of  one  into  another  (as  have 
alfo  the  Bags)  by  which  the  Oil  has  a  freer  Courfe 
to  the  Joints  and  Subftance  of  the  Bone,  for  whofe 
Benefit  it  was  defigned.  By  the  ftrideft  Enquiry  he 
could  never  find  any  thing  like  Dudfs  fas  pafs  from 
other  Glandules)  and  indeed  thefe  are  not  here  ne¬ 
ceflary,  becaufe  the  Oil  is  not  carried  from  the  glan¬ 
dular  Veflels  to  any  large  Receptacle,  but  flows  out 
of  the  Superficies  of  the  Marrow  in  as  many  Places 
as  there  are  tranfverfe  Pores  in  the  internal  Lamella. 
The  Medulla  ferves  to  oil  the  Subftance  of  every 
Bane,  which,  the  drier  it  were,  the  brittler  it  would 
be  .  It  lubricates  alfo  their  Articulations,  and  hin¬ 
ders  their  Ends  from  being  worn  out  or  over- heated 
with  Motion  and  it  moiftens  likewife  the  Liga¬ 
ments,  by  which  they  are  tied  one  to  another.  But 
in  thefe  two  lalt  Lies  it  is  aflifted  by  the  .Mucilage 
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which  is  feparated  by  the  Glandules  Mucilaginofa 
(its  he  calls  them)  which  he  has  obferved  in  all  the 
Articulations  of  the  Bones,  and  are  of  the  conglo¬ 
merate  Kind,  of  which  he  fpeaks  more  in  the  next 
Chapter. 

Now  the  Manner  of  the  medullary  Oils  infinu- 
ating  itfelf  through  a  Bone,  and  its  being  difpenfed 
to  all  the  Parts  of  it,  is  this :  It  firft  pafles,  being 
liquid  (as  it  all  is  while  the  Animal  is  alive)  out  of 
the  Cavity,  through  the  tranfverie  Pores  of  the  firft 
internal  Lamina ,  and  not  having  Pores  of  the  fame 
kind  diredly  fubjacent  in  the  next  Place  to  tranfmit 
it  towards  the  Outfide  of  the  Bone,  it  flows  into  the 
Longitudinal  ones  formed  between  thefe  two  (the 
firft  and  fecond)  Plates,  and  being  carried  along  in 
them  till  it  find  fome  tranfverfe  Pores  in  the  fecond 
Plate,  it  paffes  through  thefe,  which  when  it  has 
done,  it  is  obligecPtigain  to  alter  its  Courfe,  to  run 
into  and  flow  along  the  ftrait  Pores  between  the  fe- 
corrd  and  third  Lamina.  Thus  it  pafles  through 
and  between  the  Plates  fucceflively,  till  it  has  made 
its  Way  to  the  external  Plate. 

Thus  the  medullary  Oil  is  difpenfed  in  all  the 
Bones  to  thofe  Plates,  which  are  contiguous,  and 
have  no  intermediate  Cavities  to  entertain  any  me¬ 
dullary  Glands  of  their  own  :  But  where  the  Plates 
ftand  at  fome  Diftance  (as  they  do  in  fuch  Bones 
as  have  not  any  great  Cavity)  there  are  the  fmall 
Caverns  above-mentioned,  which  are  capable  of 
containing  fome  medullary  Glands,  from  Whence 
the  Plates  have  more  immediately,  and  without  the 
former  Method  of  Conveyance,  the  Benefit  of  the 
Marrow. 

He  divides  the  Blood- Veflels  of  the  Bones  into 
Nutritious  and  Medullary.  The  moft  confiderable 
of  the  Nutritious  enter  at  the  Ends  of  the  Bone,  viz, 
the  Artery  at  one  End,  and  the  Veins  at  the  other. 
The  Medullary  commonly  enter  the  Sides  of  the 
Bones  (and  that  obliquely,  as  the  Ureters  do  the 
Bladder)  both  by  one  Foramen. 

There  are  no  Nerves  that  are  inferted  into  them 
(except  into  the  Teeth)  but  thefe  only  run  through 
the  Periojieum  that  invefts  them. 

Some  Bones  have  large  Cavities  in  them,  as  Os 
Humeri ,  and  Femoris ,  the  Ulna  and  Radius ,  Tibia 
and  Fibula ,  the  Bones  of  the  Metacarpus  and  Meta- 
tarfus ,  of  the  Fingers  and  Toes,  and  of  the  Os 
Hyoides ;  to  which  may  be  added,  the  lower  Jaws ; 
though  the  Cavity  compared  with  the  Magnitude 
of  the  Bone,  hardly  deferves  to  be  ftiled  large :  Be- 
fides  thefe  large  Cavities  which  are  in  the  Infide  of 
the  Bones,  there  are  leffer  Cells  or  Caverns  in 
their  Subftance,  which  are  found  in  all  the  Bones, 
even  thofe  which  have  a  large  Cavity.  But  of  thefe 
before,  when  we  fpoke  of  the  Diftribution  of  the 
Marrow. 

Befides  the  large  Cavities  and  Caverns  in  the  In¬ 
fide  or  Subftance  of  the  Bones,  moft  have  fuperficial 
Cavities  or  Sinus’s,  which  Dr.  Havers  diftinguifhes 
into  Sulci  or  Furrows  (which  are  the  long  ones)  and 
Pitts,  as  he  calls  the  fhorter  ones.  And  they  have 
befides.  Holes  for  the  nutritious  and  medullary  Vef- 
fels,  as  was  but  juft  now  obferved. 

On  the  Outfides  of  the  Bones  there  are  alfo  to  be 
obferved  their  Prominences  or  Protuberances ,  of 
which  there  be  two  Kinds ;  for  it  is  either  a  conti¬ 
nued  Part  of  the  Bone  jetting  manifeftly  above  its 
plain  Superficies,  for  the  more  commodious  Infer- 
tion  of  the  Mufcles,  tsV.  and  is  called  Apophyfis ,  a 
Procefs  ;  or  elfe  it  is  like  an  additional  Bone  grow¬ 
ing  to  another  by  Ample  and  immediate  Contiguity, 
(and  generally  fofter  and  more  porous  than  it)  and 


is  called  Epiphyfis ,  an  Appendage.  If  the  Protu¬ 
berance  of  the  Bone  be  round,  it  is  called  its  Caput  ; 
under  which  is  the  Cervix ,  as  in  the  upper  End  of 
fj? ®  1  hiSh  B°ne :  If  it  be  flat,  it  is  called  Condylus  j 
if  lharp.  Cor  one,  from  the  Similitude  they  have  to 
other  things,  as  Styloides,  Coracoides. 

1  heir  Uies  are  many  ;  for  they  ferve,  i.  For  the 
Firmitude  and  Suftentation  of  the  Body,  like  Beams 
and  Pillars' in  Houfes.  2.  For  a  Defence  to  fome 
Parts  ;  fo  the  Skull  defends  the  Brain,  the  Ribs  the 
Parts  contained  in  the  Breaft.  3.  For  Progrelfion 
or  Walking,  of  which  they  with  the  Mufcles  are 
the  only  Inftruments.  4.  They  give  Shape  to  the 
Parts  of  the  Body.  Thefe  are  their  general  Ufes  ; 
as  to  their  particular  Ufes,  thofe  will  befhewn  as 
we  deferibe  them  feverally. 

BONIS  non  amovendis,  is  the  Writ  to  the  She¬ 
riff  of  London,  Sic.  to  charge  him,  that  one  con¬ 
demned  by  Judgment  in  a  Nation,  and  profecuting 
a  Writ  of  Error,  be  not  fuffered  to  remove  his 
Goods  until  the  Error  be  try’d. 

BONNET,  [in  Fortification,]  is  a  certain  Work 
raifed  beyond  the  CounterJ'carp,  having  two  Faces 
which  form  a  Saliant  Angle,  and,  as  it  were,  a 
fmall  Ravelin  without  any  Trench.  The  Height 
of  this  Fortification  is  three  Foot,  and  it  is  environ¬ 
ed  with  a  double  Row  of  Palliladoes,  ten  or  twelve 
Paces  diftant  from  each  other.  It  hath  a  Parapet 
three  Foot  high ;  and  is  like  a  little  advanc’d  Corps 
du  Garde.  F. 

BONNET  a  Prefire,  or  the  Priejl's  Cap,  in  For¬ 
tification,  is  an  Outwork  having  at  the  Head  three 
Saliant  Angles,  and  two  Inwards :  It  differs  from 
the  double  Tenaille  only  in  this,  that  its  Sides,  in- 
ftead  of  being  parallel,  are  made  like  a  Swallow’s 
Tail,  that  is,  narrowing  or  drawing  clofe  at  the 
Gorge,  and  opening  at  the  Head. 

BONNETS,  in  a  Ship,  are  fmall  Sails  fet  on 
upon  the  Courfes,  or  her  Main-fail  and  Fore-fail ; 
when  they  are  too  narrow  or  fhallow  to  cloath  the 
Maft.  The  Words  are,  Lace  on  the  ‘Bonnet,  that 
is,  fallen  it  to  the  Courfe;  Shake  off  the  Bonnet, 
that  is,  take  it  off  the  Courfe. 

BOOK-KEEPING,  is  the  Art  of  keeping  Ac¬ 
compts,  or  recording  the  Tranfa&ions  of  a  Man’s 
Affairs,  in  fuch  Manner,  that  at  any  Time  he 
may  thereby  know  the  true  State  of  any  Part  of  his 
Affairs,  or  the  whole,  with  the  greateft  Clearnefs 
and  Difpatch.  The  whole  Articles  and  Branches 
of  a  Man’s  Bufinefs  make  but  one  General  Ac¬ 
count,  which  relates  to  him  as  the  common  Sub¬ 
ject.  But  in  order  to  have  a  diftind  View  of  this 
general  Account,  it  is  necefiary  that  it  be  divided  in¬ 
to  the  moft  regular  and  natural  Parts,  i.  e.  into  di- 
ftind  and  particular  Accounts,  according  to  the  Va¬ 
riety  of  Subjeds  concerned  in  the  whole.  Now  the 
moft  general  and  natural  Diftindion  and  Divifion 
of  Parts  that  can  be  made  in  a  Man’s  Affairs,  is  in¬ 
to  the  Tranfadions  relating  to  Perfons  with  whom 
we  deal ;  and  Things  in  which  we  deal.  From  this 
Divifion  of  Subjeds,  Accompts  are  reduced  to  thefe 
two  Gaffes,  viz.  Perfonal  and  Real.  The  End  of 
Book-keeping,  with  Refped  to  thefe  different  Kinds 
of  Accounts,  is  more  particularly  this,  viz. 

1.  For  Perfonal  Accompts,  to  know  what  any 
Perfon  owes  to  me,  or  I  to  him. 

■  2.  Y or  Real  Accompts,  to  know  what  Quantity 
and  Value  of  every  Kind  of  thing  I  have,  or  ought 
to  have  upon  Hand,  with  the  Gain  or  Lois  made 
upon  that  Subjed  within  the  Time  of  that  Accompt. 

The  Ends  of  Book-keeping  are  obtained  by  Means 
of  feveral  Books  of  Accompts,  whereof  the  chief 
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and  rnoft  neceflary  ones  are  the  JVaJle  and  Ledger 
Books.  The  Wap  Book  begins  with  an  Inventary 
of  a  Perfon’s  Effedts  and  Debts,  and  contains  a  full 
Record  of  every  Tranfadtion,  with  all  the  Circum- 
ftances,  in  a  plain  Narration  of  the  Matter  of  Fadt, 
every  Article  being  placed  here  in  the  Order  of 
Time ;  fo  that  all  Tranfadions  of  one  Date  lie 

next  to  one  another.  . 

That  a  Courfe  of  regular  Accompts  mult  begin 
with  an  Inventary,  or  Account  of  the  prefent  total 
State  of  a  Man’s  Affairs,  is  very  plain ;  for  otherwiie 
they  cannot  at  any  time  afterward  fhew  the  true 
State  either  of  the  whole,  or  any  of  the  Parts,  i.  e. 
the  Subjects  he  was  concerned  with  at  the  Begin¬ 
ning  ;  for  the  State  of  an  Accompt  at  any  Time  is 
the  Effedtof  all  the  Tranfadions  that  have  happen’d 
fince  a  certain  known  Beginning  or  firft  State.  It 
is  plain,  that  to  know  the  State  of  any  Accompt, 
we  mull  fee  the  Articles  relating  to  it  all  together ; 
but  in  the  Wafte  Book  they  are  fcattered  according 
to  their  Dates;  therefore  this  Book  alone  is  infuffi- 
cient,  and  the  Defed  of  it  fhews  the  Necefiity  of 
another,  and  alfo  points  out  the  general  Method 
of  that  other,  which  lhall  be  next  explained.  In 
the  mean  time,  we  mull  look  upon  the  Wap  Book 
as  absolutely  necefl'ary,  and  as  the  firft  Step  in  this 
Art,  tho*  it  be  no  more  but  a  Memorial  of  a  Man’s 
Bufinefs,  containing  the  Materials  of  a  more  per¬ 
fect  Accompt,  or  of  all  the  particular  Accompts 
which  are  to  be  made  up  out  of  it,  and  carried  on 
with  it  in  the  Ledger. 

The  Ledger  Book  contains  all  the  Tranfadions 
of  a  Man’s  Affairs,  in  fuch  Order  that  the  Articles 
relating  to  every  diftind  Subjed  lie  together  in  one 
Place,  making  diftind  particular  Accompts,  which 
is  performed  by  the  following  Rules. 

Rule  i.  Every  diftind  Subjed  with  which  we 
have  an  Accompt,  hath  a  diftind  and  feparate 
Space  relating  to  it,  containing  an  equal  Portion  of 
Right  and  Left  Pages,  with  its  Name  written  on 
the  Head  thereof,  mark’d  Debtor  on  the  Left,  and 
Creditor  on  the  Right-hand  Side,  in  which  Spa¬ 
ces  are  recorded  all  the  Tranfadions  relating  to  that 
Subjed  by  the  following  Rules.  Every  perfonal 
Accompt  fhews  on  the  Debitor  Side  the  Articles  for 
which  that  Perfon  is  accomptable  to  me,  and  on  the 
Creditor  Side  thofe  for  which  I  am  accomptable  to 
him. 

2.  Every  real  Accompt  fhews  on  the  Debtor  Side 
the  Quantity  and  Value  of  what  was  on  Hand  at  the 
Beginning  of  the  Accompt,  and  all  afterwards  re¬ 
ceived,  with  all  the  fubfequent  Charges,  and  on  the 
Creditor  Side  what  is  given  away  (or  any  way  gone 
out  of  it)  and  all  the  Return  of  Profit  it  has  brought 
me. 

That  we  may  underftand  the  preceding  Rules,  we 
mult  make  thefe  further  Refledions  upon  the  Na¬ 
ture  of  Accompts. 

i \Jl.  As  to  Per fonal  Accompts.  They  are  founded 
upon  the  mutual  Credit  any  Perfon  gives  to  me,  or  ■ 
I  to  him,  or  generally  upon  Obligation  con  traded 
upon  any  Tranfadion,  either  with  the  Perfon  ob¬ 
liged,  or  with  a  third  Perfon,  for  I  may  have  Bu- 
iinefs  with  one  with  whom  I  have  no  Accompt, 
and  we  fhall  eafily  know  to  diftinguifhtheTranfac- 
tions  that  do  and  do  not  require  an  Accompt. 

2 .  All  fuch  T ranfadions  wherein  we  exchange 
equal  Value  of  Money,  Goods  or  Bills,  fo  that  there 
remains  no  Obligation  upon  the  one  of  us  to  the 
other,  have  no  Relation  to  an  Accompt  betwixt  us, 
therefore  an  Accompt  with  any  Perfon  can  never 
begin  till  a  Tranfadion  happen  by  which  the  one 


of  us  contrads  a  Debt,  or  is  under  an  Obligation 
to  the  other,  and  all  the  fucceeding  Tranfadions 
that  can  belong  to  the  Accompt,  muft  either  be 
Payment  of  former  Debts,  or  new  ones  contraded, 
for  whatever  Caufe,  or  by  whatever  Means.  Now 
it  may  bereafonably  fuppos’d,  that  a  Tranfadion 
being  fairly  narrated,  common  Senfe  and  the  plain 
Nature  of  Things  is  enough  to  make  us  know 
when  a  Perfon  is  brought  under  an  Obligation  or 
Debt  to  us,  or  we  to  them  ;  and  confequently 
what  Side  of  theAccompt  it  belongs  to  :  As  forPay- 
ment  of  former  Debts,  it  is  manifeft  it  belongs  to 
the  Accompt,  becaufe  every  Tranfadion  which 
makes  an  Alteration  in  the  State  of  Affairs  muft  be 
fhown,  elfe  it’s  certain .  the  true  State  of  the  Ac¬ 
compt  cannot  be  known  ;  and  for  placing  of  Pay¬ 
ment  it  is  done  thus :  Payments  made  by  me  to  any  t 
Perfon  are  placed  on  the  Debitor  Side  of  that  Per¬ 
fon’s  Accompt ;  and  Payments  made  by  any  Per¬ 
fon  to  me,  are  placed  on  the  Creditor  Side  of  that 
Perfon’s  Accompt. 

The  Reafon  of  which  is  this :  Debts  new  paid  be¬ 
ing  formerly  enter’d  on  the  oppofite  Side,  the  Effed 
of  what  is  now  done  is  no  more  than  to  fhew  what  is 
paid  ;  for  they  being  thus  placed  upon  both  Sides 
they  balance  one  another,  and  fhews  us  equally 
accountable,  as  ought  to  be,  the  Receiver  being 
henceforth  as  really  accountable  to  the  Payer  for 
what  is  paid,  as  he  is  to  him  for  the  Debt ;  that  is, 
neither  of  them  is  ftridly  Debtor  to  the  other. 

BORDURE,  [a  Term  in  Heraldry ,]  for  an  an¬ 
cient  Difference  in  a  Coat  of  Arms,  whereby  fe- 
veral  Families  of  the  fame  Name,  or  Perfons  bear¬ 
ing  the  fame  Coat,  are  diftinguifhed 
one  from  another.  5Tis  a  cut-  pHiHiHiiniuilnim! 
ting  off  from  within  the  Efcut-  ]|i|rj|i|l||||i|ii 
cheon  all  round  it,  about  i  5th  of  jjjj  I  ||||||||||Hn 
the  Field  ;  and  if  the  Line  that  ipj  1 1 1  j|||||i!l 
conftitutes  the  Bor  dure  be  ftrait,  ||H  1  1  IfflpH 
and  the  Bordure  be  plain,  as  they  • 
call  it, then  in  Blazoning  you  muft 
only  name  the  Colour  of  the  Bor¬ 
dure,  as  here,  he  beareth  Gules  a  Bordure  Or  ; 
without  faying  a  Plain  Bordure. 

BORDURES,  are  fometimes  Engrailed,  Gob'o - 
nated ,  Invented,  Indented ,  Counter  Company,  Vai- 
ry ,  Cheeky  :  Which  fee  under  thofe  Words.  If  a 
Bordure  be  charged  with  any  Part  of  Plants  or 
Flowers,  they  fay  Verdoy  of  Trefoiles ,  or  what¬ 
ever  Flower  it  be.  If  the  Bordure  confift  of  Er- 
mins,  Vairy ,  or  any  of  the  Furs,  the  Term  is  Pur - 
flew  of  Emins.  If  the  Bordure  be  charged  with 
Martlet s,  the  Word  is,  charged  with  an  Enalyron 
of  Martlets ,  lAc. 

BOREAL  or  Northern  Signs ,  are  the  fix  firft 
Signs  of  the  Zodiack ,  or  thofe  on  the  Northern  Side 
of  the  Equinoftial. 

BOROUGH  j Engli/h,  [a  Term  in  Law,']  is  a 
cuftomary  Defcent  of  Lands  or  T enements  in  fome 
Places,  whereby  they  come  to  the  youngeft  Son  ; 
or  if  the  Owner  have  no  Iffue,  to  his  youngeft 
Brother.  ' 

BOTANICKS,  or  Botany,  is  that  Part  of  the 
Art  of  Medicine  which  deferibes  and  enumerates  the 
feveral  Virtues  of  Plants;  and  that  Part  of  Natural 
Hijlory  which  teaches  rightly  to  diftinguifh  the  fe¬ 
veral  Kinds  and  fubordinate  Species  of  Plants, 
T rees,  Shrubs,  &e.  one  from  another,  and  which 
gives  juft  Defcriptions  of  them.  And  he  that  is 
accurate  in  this  Art,  is  called  a  good 

BOTANIST  :  See  Schemes  of  the  feveral 
Kinds  of  Plants  under  the  Word  Plant. 

BOTANY 


BOW 


BOW 


BOTANY  or  Botanic ks.  Books  on  this  Subjed ; 
Mr.  Bays  Hiforia  Plantar.  3  Vol.  Fol.  His  S y? 
nop  (is  Stirpium  Anglican,  in  8vo.  Bafts  Botanica. 
Auth.  D.Chrifl.  Ludovico  IVelfchio,  Lipfi  1697.  120. 
Morifon’s  Praludia  Botanica ,  Lond.  1669.  His 
Universal  Herbal.  Dr.  Plukenet’s  Fhytographia , 
Tourneforfs  Method  of  Plants,  2  Vol.  4X0.  both  in 
French  and  Latin. 

Flantar.  Umbellif.  Difributio  Nova,  per  Tabulas 
Co^nationis  &  Affnitatis,  ex  libr.  Natura  Obfervata 
Detetta,  Auth.  R.  Morifon,  Oxonii,  Fol.  1672. 

GrewV  Anatomy  of  Plants ,  and  other  Pieces. 
Marcelli  Malpighii  Anatome  Flantarum,  &c.  Lond. 

^  Cow  lei  Angli  fex  libri  Plantar.  Poemata  Latino 
confcripti.  Lona.  8vo. 

Quadripartitum  Botanicum  Simonis  Pauli,  Med. 
Peg.  in  Dania.  Argentorat.  in  4x0.  Almageflrum 
Botanicum,  by  Dr.  Plukenet.  Lond.  1696.  Fol. 
Dr.  Sloan V  Catalogue  Plantar,  qua  in  Infula  Jamaica 
Sponte  proveniunt.  Lond.  1696.  8vo.  leones  &  De- 
feriptiones  Rarior.  Plantar.  Sicilia,  &c.  per  Paulum 
Boccone.  1674.  „ 

Leon  Thurneiferi  Hiforia  Plantar.  Berlini.  1575. 

Fol. 

JohnfonV  Herbal.  Fol. 

ParkinfonV  Herbal.  Fol. 

Rivinus  de  Re  Herbacea.  2  Vol.  Fol. 

Theophrafti  Hiforia  Plantar. 

Jac.  Breyneii  Exotic.  <&  mhius  Cognitar.  Plantar. 

Centuria.  .  . 

Fabius  Columma  de  Stirp.  Rarior.  Cogmttone. 

a  Vol.  4to. 

Hortus  Indicus  Malabaricus. 

i.  Boccone  leones  <&  Defcriptiones  Plantar.  Italia, 
Gallia ,  &c. 

BOTHRION,  rB&dew  of  6o$p©-,  Gr.  a  Ditch] 
the  Name  of  a  kind  of  hollow,  narrow,  and  hard 
Ulcer  in  the  Tunica  cornea  of  the  Eyes.  Blanchard. 

BOTTOMRY,  BOTTOMAGE,  is  borrowing 
or  lending  Money  on  the  Credit  of  a  Ship  or  V effel  s 
fafe  Voyage. 


BOTTONE,  a  Term  in  Heral¬ 
dry  for  one  of  their  Croffes  of  this 
Figure,  Argent  a  Crofs  Bottone  Sa¬ 
ble,  by  the  Name  of  Winwood. 


BOULDER  Walls,  in  Mafonry,  Walls  made  of 
round  Flints  or  Pebbles,  which  are  found  where  the 
Sea  hath  a  Breach  caft  up,  and  alfo  at  fome  other 
Places  where  there  are  Plenty  of  Flints.  , 

BOULTINE,  in  Architecture,  is  the  Workmens 
Term  for  a  convex  Moulding,  whofe  Convexity  is 
juft  one-fourth  of  a  Circle :  Tds  placed  next  below 
the  Plinth,  in  the  Tufcan  and  Doric  Capital. 

BOW  is  an  Inftrument  which  hath  been  fome- 
times  ufed  at  Sea,  confifting  of  only  one  large  Arch 
of  90  Degrees,  well  and  truly  graduated,  three 
Vanes,  and  a  Shank  or  Staff,  as  you  fee  in  the  Fi¬ 
gure  annexed : 

Where  D  E  C  is  the  Arch,  A  E  the  Staff  or  Shank 
palling  the  Arch  at  45  Degrees  inmoft,  but  in  fome 
in  5 o°  or  550.  F  is  the  Shade  Vane,  G  the  Sight 
Vane,  and  AB  the  Horizon  Vane. 

if  17  . 

1  , 

To  take  the  Sun's  Altitude  by  it. 

By  the  Handle  C  hold  the  Bow  upright,  and 
move  the  Sight  Vane  G  up  and  down,  ftill  looking 
through  the  Sight  till  you  fee  the  Shade  of  the  upper 

Vol.  I. 


Part  of  the  Shade  Vane  upon  the  Slit  of  the  Horizon 
Vane ;  and  that  at  the  fame  Time  you  fee  alfo  the 


Horizon  through  the  Slit  of  the  Horizon  Vane :  In 
doing  of  which  if  you  fee  the  Sky  and  not  the  Ho¬ 
rizon,  then  draw  the  Sight  Vane  a  little  lower  down 
towards  C,  but  if  you  fee  the  Sea  and  not  the  Hori¬ 
zon,  then  Aide  it  a  little  upwards. 

If  it  be  the  Meridian  Altitude  that  is  to  be  ob- 
ferved,  you  muft  wait  and  make  Obfervation  as 
oft  as  you  think  fit,  till  at  laft  you  begin  to  fee  the 
Sea  inftead  of  the  Horizon.  Then  defift ;  and  the 
Differences  between  the  Degrees  and  Minutes  cut 
by  the  Sight  Vane,  and  thofe  cut  by  the  upper  Edge 
of  the  Shade  Vane,  is  the  Diftance  of  the  Sun’s  up¬ 
per  Limb  from  the  Horizon,  from  which  if  you 
fubtrad  16  Minutes,  which  is  the  Sun’s  Semi-dia¬ 
meter,  the  Remainder  will  be  the  Diftance  of  the 
Sun’s  Centre  from  the  Horizon,  allowing  for  the 
Refraction:  And  you  need  not  fubtrad  above  8 
or  10  inftead  of  id  Minutes  for  the  Sun’s  Semi¬ 
diameter,  when  a  Ship-board,  fince  you  muft  allow 
for  the  Height  of  your  Eye  above  the  Level  of  the 
Water. 

To  obferve  the  Height  of  a  Star. 

Place  the  Sight  Vane  at  A,  and  the  Horizon 
Vane  at  G,  and  looking  through  the  Sight  Vane  at 
A,  move  the  Vane  F  higher  or  lower,  till  you  can 
fee  the  Star  at  the  Horizon,  through  the  Horizon 
Vane  at  G  :  So  fhall  the  Degrees  and  Minutes  be¬ 
tween  the  two  Vanes  F  and  G  be  the  Altitude  of 
the  Star  fought. 

To  take  the  Diftance  between  two  Stars. 

Place  the  Sight  Vane  at  A,  and  the  Horizon 
Vane  at  G,  as  in  the  laft  Pradice,  and  look  through 
the  Vane  at  A,  moving  the  Vane  F  ftill  to  and  fro, 
till  you  can  fee  the  one  Star  through  the  Vane  G, 
and  the  other  by  the  Vane  F  j  for  then  will  the 
Diftance  between  thofe  two  Vanes  F  and  G  be  the 
2  A  Diftance 
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Distance  in  Degrees  and  Minutes  of  the  two  Stars 
required. 

BOW,  of  a  Ship,  is  that  Part  of  her  which  be¬ 
gins  at  the  Loof  and  compajjing  Ends  of  the  Stef//, 
and  ends  at  the  St^nnioft  Part  of  the  F ore-caftle. 
If  a  Ship  hath  a  broad  Bow,  they  call  it  a  Bold 
Bow  :  if  flte  hath  a  narrow  thin  Bow,  they  fay  Hie 
hath  a  Lean  Bow.  The  Piece  of  Ordnance  that 
lies  in  this  Place  is  called  the  Bow  Piece  of  Ordnance  ; 
and  the  Anchors  that  hang  here  are  called  her  Great 
or  Little  Bower. 

BOW,  a  Mathematical  Inftrument  made  in 
W ood,  formerly  ufed  by  Seamen  to  take  the  Alti¬ 
tude  of  the  Sun. 

BOW,  alfo,  is  a  Beam  of  Wood  or  Brafs  with 
three  long  Screws,  that  govern  or  diredt  a  Lath  of 
Wood  or  Steel  to  any  Arch  ;  ufed  commonly  to 
draw  Draughts  of  Ships,  Projections  of  the  Sphere, 
or  where-ever  ’tis  requifite  to  draw  large  Arches. 

BOW-SPRIT,  is  a  kind  of  Mail,  refting  dope- 
ways  on  the  Head  of  the  main  Stem,  and  having  its 
lower  End  faftened  to  the  Partners  of  the  Fore- 
maft,  and  farther  fupported  by  the  Fore-fay :  It 
carries  the  Sprit-fail ,  Top-fail ,  and  Jack-faff ;  and 
its  Length  is  the  fame  with  the  Fore-maft. 

BOWER,  any  Anchor  carried  at  the  Bow  of  a 
Ship  is  called  her  Bower :  There  are  ufually  carried 
two  there,  the  fir  ft  and  fecond  Bower ;  but  the 
greateft  Anchor  is  carried  in  the  Hold. 

BOWGE,  or  rather  Boucb ,  of  Court,  was  for¬ 
merly  an  Allowance  of  Diet  or  Belly  Provifion, 
from  the  King  or  Superior  Lords  to  their  Knights, 
Efquires,  and  other  Retinue,  that  attended  them  in 
any  Expedition.  Kenned s  Glollary. 

BOWLING,  or  rather  Bow-Line ,  is  a  Rope  fa¬ 
ftened  to  the  Leach ,  or  middle  Part  of  the  Outfidc 
of  the  Sail ;  it  is  faftened  in  three  or  four  Parts  of 
the  Sail,  which  is  called  the  Bowling  Bridle  ;  but 
the  Mizen  Bowling  is  faftened  to  the  lower  End  of 
the  Yard.  All  Sails  have  it  except  Sprit-fail,  and 
Sprit-fail  Top-fail,  and  therefore  thofe  Sails  cannot 
be  ufed  clofe  by  a  Wind ;  for  the  Ufe  of  the  Bowl¬ 
ing  is  to  make  the  Sails  ftand  fharp,  or  clofe,  or  by 
a  Wind:  The  Words  belonging  to  it  are  thefe, 
Sharp  the  Bowling Hale  up  the  Bowling ,  Set  fa(t 
the  Bowling ,  that  is,  pull  it  up  hard,  or  hale  it  more, 
forward  on ;  but  when  they  fay,  Eafe  the  Bowling , 
check  or  run  up  the  Bowling ,  they  mean,  let  it  more 
Hack. 

BOWLING  BRIDLES,  in  a  Ship,  are  the  Ropes 
by  which  the  Bow-lines  are  faftened  to  the  Leech  of 
the  Sail. 

BOWLING  KNOT,  is  a  Knot  that  will  not 
Hip,  by  which  the  Bowling  Bridle  is  faftened  to  the 
Crengles. 

BOW-SPRIT-LADDERS,  are  Ladders  in  a  Ship 
made  faft  at  the  Beak-Head  over  the  Bow-fprit,  to 
get  upon  it  when  there  is  Occafion. 

BOWSE,  a  Sea  Term,  fignifying  as  much  as 
Plale  or  Pull.  Thus  haling  upon  a  Tack,  is  called 
Bowfing  upon  the  Tack.  And  when  they  would  have 
the  Men  pull  all  together,  they  cry,  Bowfe  away. 

BOX  and  Needle ,  is  the  Application  of  a  fmall 
Compafs  to  a  Theodolite,  and  is  ufed  in  Surveying , 
&c.  to  find  out  the  Situation  of  Places,  by  the 
pointing  of  one  End  of  the  Magnetical  Needle  to¬ 
wards  the  North. 

BOY,  of  an  Anchor:  See  Buoy. 

BOYAU,  or  Branch  of  the  Trenches ,  in  Fortifi¬ 
cation,  is  a  particular  Ditch  feparated  from  the  main 
Trench,  which  in  winding  about  enclofeth  diffe¬ 
rent  Spaces  of  Ground,  and  runs  parallel  with  the 
Works  and  Fences  of  the  Body  of  the  Place;  fo 


that  when  two  Attacks  are  made  near  one  to  ano¬ 
ther,  the  Boyau  fometimes  makes  a  Communication 
between  the  Trenches ,  and  ferves  as  a  Line  of  Con- 
ttavallation  not  only  to  hinder  the  Sallies  of  the  Be- 
lieged,  but  alfo  to  fecure  the  Miners.  Brit  when 
’tis  a  particular  Cut  that  runs  from  the  Trenches 
to  cover  fonie  Spot  of  Ground,  it  is  then  drawn 
parallel  to  the  Works  of  the  Place,  that  it  may  not 
be  Enfiladed,  that  is,  that  the  Shot  from  the  Town 
may  not  fcour  along  it.  F. 

BRACE,  in  Architecture,  is  a  Piece  of  Timber 
framed  in  with  Bevil  Joints,  and  is  ufed  to  keep  the 
Building  from  fwerving  either  Way  :  When  a  Brace 
is  framed  into  the  Kingleffes  or  principal  Rafters, 
’tis  called  by  fome  a  Strut. 

BRACED,  the  Term  in  Heral- 
dy  for  the  intermingling  of  three 
Chevronels ;  thus. 

Azure ,  a  Chief  Or ,  and  three 
Chevronels  Braced  in  the  Bafe  of 
the  Efcutcheon ,  by  the  Name  of 
Pitz-hugh. 

BRACES,  are  Ropes  belonging  to  all  the  Yards 
of  a  Ship  except  the  Mizen,  two  to  each  Yard ; 
there  is  a  Pendant  feized  to  the  Yard  Arms,  atwhofe 
other  End  there  is  a  Block,  through  which  the 
Brace  is  reeved,  and  their  Ufe  is  to  Square  the  Tard , 
that  is,  to  fet  it  fquare ;  to  Brace  the  Tard ,  that  is, 
to  bring  it  to  either  Side;  to  Traverje  the  Tard ,  that 
is,  to  fet  it  any  way  overthwart;  and  to  Bight  the 
Tard ,  that  is,  to  bring  it  fo  that  it  fhall  ftand  at 
Right  Angles  with  the  Length  of  the  Ship.  All 
Braces  come  aftward  on,  the  Main  Brace  comes  to 
the  Poop ,  the  Main  Top-fail  Brace  to  the  Mizen-top > 
and  thence  to  the  Main  Shrouds ;  the  Fore  and  Fore - 
top-fail  Braces  come  down  by  the  Main  and  Main¬ 
top-fail  Stays ;  and  fo  of  all  the  reft.  But  the  Mizen 
Bowling  ferves  for  a  Brace  to  that  Yard,  and  the 
Crofs-Jack  Braces  are  brought  forwards  to  the  Main 
Shrouds  whenever  a  Ship  fails  clofe  by  a  Wind. 

BRACHIdEUS  Extemus ,  is  a  Mufcle  of  the 
Cubit,  which  feems  to  be  the  third  Beginning  qf  the 
Gemellus ;  its  Origination  is  continued  from  above 
the  Middle  of  the  inferior  and  back  Part  of  the  Os 
Humeri  to  its  Cavity,  which  receives  the  Oleera - 
nium  Extenfion  of  the  Cubit,  where  joining  with  the 
Tendinous  Outfide  of  the  Gemellus ,  it  is  inferted 
with  it  as  abovefaid.  L. 

BRACHIdEUS  Inter nus,  is  a  Mufcle  of  the  Cu¬ 
bit,  which  derives  its  Name  from  its  Situation,  ly¬ 
ing  partly  under  the  Biceps :  It  arifeth  flefhy  from 
the  internal  Part  of  the  Os  Humeri ,  at  the  Infertion 
of  the  Deltoides  and  Corachobrachialis  Mufcles,  and 
defeending  over  the  Juncture  of  the  Cubit  with  the 
Arm-bone,  it  is  inferted  partly  flefhy  and  partly  ten¬ 
dinous  to  the  fuperior  and  fore-part  of  the  \Jlna : 
Its  Ufe  is  to  help  bend  the  Cubit.  L. 

BRACHTOLUM,  is  a  kind  of  Index  or  Label 
put  upon  Aftrolabes  and  other  Proje&ions  of  the 
Sphere;  and  by  fome  Englilb  Writers  is  called  a 
Creeping  Index.  L. 

BRACHYCATALECTICK  Verfe:  See  Depo - 
fit  ion. 

BRACHYGRAPHY,  [B of 
fhort,  and  y^ynprij  Writing,  Gr. J  is  the  Art  of  Short¬ 
hand. 

BRACKETS,  in  Gunnery,  are  the  Cheeks  of  the 
Carriage  of  a  Mortar:  They  are  made  of  ftrong 
Planks  of  Wood,  of  near  a  Semi-circular  Form,  and 
bound  round  with  thick  Iron  Plates;  they  are  fix’d 
to  the  Bed  by  four  Bolts ,  which  are  called  Bed-bolts, 
they  rife  up  on  each  Side  of  the  Mortar,  and  ferve 
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to  keep  her  at  an  Elevation,  by  the  means  of  fome 
ftrong  Iron  Bolts  (called  Bracket-bolts)  which  go 
through  thefe  Cheeks  or  Brackets. 

BRACKETS,  in  Carpentry,  are  a  fort  of  Stays 
or  Supports  for  a  Shelf,  &c. 

BRACKETS,  in  a  Ship,  fmall  Knees  of  Timber 
which  ferve  to  fupport  the  Galleries;  alfo  thofe  Tim¬ 
bers  which  fupport  the  Gratings  at  the  Head. 

BRADS,  are  Nails  ufed  in  Building,  having  no 
fpreading  Heads  as  other  Nails  have :  Of  thefe  fome 
are  called  Joiners  Brads ,  and  are  for  hard  W ainfcot ; 
others  Batten  Brads ,  and  are  for  foft  Wainfcot; 
and  fome  Bill  Brads  or  Quarter  Heads ,  which  are 
ufed  when  a  Floor  is  laid  in  hafte,  or  for  ihallow 
Joifts  which  are  fubjecft  to  warp. 

BRADYPEPSL4,  [B of CgyJfit) flow, 
and  mrrs-\.iA)  Gr.  DigeftionJ  a  too  ilow  Digeftion, 
proceeding  from  a  depraved  Diipofition  of  the  acid 
ferment's  in  the  Stomach. 

BRAILS,  are  fmall  Ropes  reeved  thro’  Blocks, 
which  are  feized  on  either  Side  the  Ties,  a  little 
diftance  off,  upon  the  Yard ;  fo  that  they  come 
down  before  the  Sails  of  a  Ship,  and  are  faftened  at 
the  Skirt  of  the  Sail  to  the  Crengles.  Their  Ufe  is, 
when  the  Sail  is  furled  a-crofs,  to  hale  up  its  Bunt, 
that  it  may  the  more  readily  be  taken  up  or  let  fall. 
Thefe  Brails  belong  only  to  the  two  Courfes  and  to 
the  Mizen  Sail.  The  Word  is,  Hale  up  the  Brails , 
or,  which  is  all  one,  Brail  up  the  Sails ;  for  the 
Meaning  is,  that  the  Sail  fliould  be  haled  up,  in  order 
to  be  furled,  or  bound  clofe  to  the  Yard. 

BRAIN,  (fee  Cerebrum  and  Cerebellum)  in  the  ge¬ 
neral  Senfe  of  the  Word,  is  taken  for  all  the  foft 
Subftance  which  is  contained  within  the  whole  Skull, 
and  which  the  Greeks  comprehended  under  the  Word 
It  is  the  general  Organ  of  Senfe,  in 
which  the  Soul,  the  Governour  of  the  Body,  per¬ 
ceives  and  judgeth  of  the  Senfations  of  all  the  Sen¬ 
tient  Parts,’  and  out  of  which,  as  out  of  a  Fountain, 
it  cofnmunicateth  the  Animal  Spirits  (bred  in  the 
Brain)  by  the  Dudts  and  Rivulets  of  the  Nerves 
to  all  the  Sentient  Parts  of  the  Body ;  and  thereby 
endows  them  with  the  Faculty  of  performing  Ani¬ 
mal  Actions.  i ; 

The  Brain  being  of  fo  loofe  a  Subftance,  and  the 
Skull,  wherein  it  is  inclofed,  fo  hard  that  the  Saw  or 
Chifel  are  neceftary  to  break  thro’  it,  the  Brain  muft 
needs  be  very  much  fluttered  or  concufled  there¬ 
by  ;  and  after  the  Skull  is  divided,  in  the  very  pull¬ 
ing  of  it  off,  the  vafcular  Connection  or  the  Dura 
Mater ,  and  it  with  the  Via  Mater  and  Brain ,  (and  that 
alfo  of  the  one  with  the  other)  being  torn  in  funder, 
the  Parts  into  which  the  VelTels  are  inlerted,  are 
neceffarily  much  violated  :  And  laftly,  after  the 
Covers  are  removed,  feveral  Parts  of  the  Brain 
being  of  fuch  difficult  Accefs,  that  others  muft  be 
quite  fpoiled  before  one  can  come  to  a  View  of 
them,  and  thefe  alfo  thereby  in  part  violated  :  Upon 
all  thefe  Accounts  a  true  Anatomy  of  the  Brain,  as 
to  its  Contiguities,  Connections,  Cavities  or  Ven¬ 
tricles,  <&c.  muft  be  very  difficult  ,•  fo  that  ’tis  no 
wonder  the  Obfervation  of  Anatomifts  are  fo  diffe¬ 
rent,  and  fo  oppofite  to  one  another.  But  this  by 
the  by :  let  us  next  difeourfe  of  the  Brain  more  ge- 
generally. 

If  by  Brain  we  underftand  the  whole 
(or  all  that  which  is  contained  within  the  Skull)  it 
is  not  of  one  Subftance,  but  divers;  and  is  diftin- 
guiffied  by  the  particular  Names  of  the  Cerebrum, 
(in  fpecial)  the  Cerebellum,  and  the  Medulla  Oblongata. 
Nor  is  the  Cerebrum  ( properly  Fo  called)  itfelf  of  a 
like  Subftance,  but  coniifting  of  a  Cortical  and 
Medullary  Part,  (called  Corpus  Callofum)  and  thefe 
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differ  in  their  Nature,  Colour,  and'  Confiftence 
Which  Difference  Malpighius  thus  deferibes:  The 
Cortex  (being  of  an  Affi-colour)  he  fays,  isGlandu- 
louss  Hie  Outfide  of  the  Glands  is  covered  with  the' 
Pia  Mater,  and  its  Blood- Veflelsj  which  penetrate 
deep  into  their  Subftance;  (each  Gland  having  a 
Twig  of  both  an  Artery  and  a  Vein : )  Their  Inner- 
flde  fends  forth  a  white  nervous  Fibre,  like  a  proper 
Veffel,  as  it  were,  fo  far  as  their  Brightness  and 
Whitenefs  permit  one  to  difeover.  Thefe  Fibres 
make  up  all  the  Pith  (or  Corpus  Callofum)  which  is 
of  a  more  clofe  and  folid  Subftance  than  the  Cortex. 
They  are  flattiflily  round,  and  are  not  unlike  thofe 
white  Bodies,  or  Inteftinula,  which  the  Tefticles  are 
made  up  of;  and  in  the  Ventricles  of  the  Brains  of 
Fifli  they  are  fo  apparent,  that  if  you  hold  them  be¬ 
twixt  you  and  the  Light,  they  reprefeht  the  fmall 
Teeth  of  an  Ivory  Comb.  He  faith;  they'  are  in- 
ferted  by  their  Ends  into  (or  rather  arife  outof )  the 
Cortex  or  Afli-coloured  outer  Part  of  the  Brain,  and 
feem  all  of  them  to  have1  their  Egrefs  out  of  (or  ra¬ 
ther  Ingrefs  into)-  the  Trunk-  of  the  Spinal  Marrow 
within  the  Skull.  \ 

Whether  they  be  hollow  or  ndt,  or  whether  as 
they  are  collecfted  into  a  Bundle,  they  have  not  Pofes 
and  Interftices  arifing  therefrom,  which  tranfmita 
peculiar  Juice  into  the  Nerves  continued:  to  them, 
he  leaves  undetermined;  becaufe  they  neither  admit 
of  Ligature,  nor  can  Senfe  make  any  Difcovery 
thereof.  Dr.  Ridley  (from  Lewenhocck)  offers  at  a 
yet  finer  Defcription  of  thefe  two  Parts  of  the  Brain, 
which  the  curious  Reader  may  find  in  his  Anatortiy 
of  the  Brain ,  p.  89,  <&c.  For  the  other  Parts  of 
the  Encephalos,  viz.  the  Cerebellum  and  Medulla  Ob¬ 
longata  :  fee  thefe  Words. 

The  Brain  receives  Blood  by  Arteries  derived! 
from  the  Carotides  and  Cervical,  whofe  Capillaries 
are  difperfed'  chiefly  thro’,  its  cortical  Part.  Thefe 
Arteries  are  fo  large  and  numerous,  that  a  third  part, 
at  leaft,  of  the  whole  Mafs  of  Blood  is  conveyed1 
hither  by  them;  which,  feeing  thro’  the  Smallnefs 
of  the  Brain  it  cannot  be  confumed  in  its  Nutrition, 
Malpighius  thinks  it  probable,  that  the  coagulative 
(or  concrefcible)  Serum  is  filter’d  as  it  were  in  the" 
Cortex  (or  Gland'ulous  Part)'  of  the  Brain  from  the 
Arterial  Blood,  and  that  the  Fibres  of  the  Cortex 
Callofum ,  as  fo  many  Roots  implanted  into  the  faid 
Cortex,  imbibe  this  Serum  and  convey  it  tO'  the  Me¬ 
dulla  Oblongata,  as  the  Trunk  from  whence  it  is  de¬ 
rived  into  the  Nerves  as  the  Branches,  and  is  derived 
and  is  there  the  Succus  Nervofus,  if  not  the- Animal 
Spirit  itfelf.  Part  nouriflies  the  Brain  itfelf,  and 
What  is  fuperfluous  to  both  thefe  Ules,  is  partly  re- 
fumed  by  the  Veins  of  the  Meninges,  (whofe  Twigs 
reach  all  the  feveral  Glands  of  the  Cortex)  and  partly 
is  repofited  in  the  Sinus  of  the  Dura  Matey,  by  the 
Arteries  themfelves,  out  of  which  it  is  reforbed  by 
the'  internal  Branches  of  the  Jugulars,  and  thereby 
Conveyed  back  to  the  Heart.  The  Arteries  inofeu- 
late  one  with  another,  (h  e.  the  Right  Carotides  with 
the  Left)  and  fo  do  the  Veins  alfo;  but  not- the  Ar¬ 
teries  with  the  Veins.  It  is  from  the  Pulfe  of  the 
Arteries  altogether;  that  the  beating  (or  Syftole  and- 
Diaflole  as  it  were)  of  the  Brain  procecdeth  . 

A  Man,  of  all  living  Creatures,  hath  the  biggeft- 
Brain  ;  for  it  weigheth  four  or  five  Pound  in  ibrne, 
and  is  as  big  again  as  an  Ox’s  Bfain. 

The  outer  Surface  is  full  of  Windings,  like  thofe 
of  the  Guts,  which  are  feverally  inverted  with  the 
Pia  Mater,  as  alfo  tied  together  by  it.  The  whole 
Brain  is  much  of  the  fame  Shape  with  the  Head,  viz. 
roundifti,  but  with  Bunchings  out  towards  the  Fore¬ 
head. 
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The  whole  Subftance  of  the  Brain  is  divided 
into  two  Parts ;  that  which  lies  moftly  in  the 
Fore-part  of  the  Skull,  is  properly  called  the  Cere¬ 
brum ,  and  that  which  lies  on  the  Back-part,  under 
the  Hind-part  of  the  Cerebrum ,  is  called  the  Cerebel¬ 
lum.  Both  the  one  and  the  other  are  contained  in 
the  Meninge, s  and  the  Cranium ,  as  in  a  Cafe  of  Bones, 
that  nothing  may  hurt  their  tender  Subftance,  which 
is  foft.  The  Cerebrum  is  of  a  round  Figure  j  it  is  di¬ 
vided  by  the  firft  Proceis  of  the  Dura  Mater  into 
the  Right  and  Left  Side.  Its  external  Surface  refem- 
bles  the  Turnings  and  Windings  of  the  Inteftines. 
In  the  Cerebrum  we  diftinguifh  two  different  Sub- 
ftances,  the  external,  which  is  of  an  afhy  Colour, 
and  the  internal,  which  is  of  a  white  Colour.  Its 
external  Subftance  is  called  Subjlantia  Corticalis ,  or 
Cinericea  *  it  is  foft,  glandulous,  and  of  the  Colour 
of  Allies.  Its  internal,  called  1 Subjlantia  Medullaris , 
is  firmer,  white,  and  fibrous  j  of  it  the  Nerves  are 
made,  and  it  reaches  to  the  Extremity  of  the  Medulla 
Spinalis ,  where  it  divides  into  Fibres.  The  external 
Subftance  of  the  Brain,  by  its  Circumvolutions,  re- 
fembles  the  fmall  Guts,  and  in  the  Middle  of  each 
Circumvolution  is  the  Beginning  of  the  Medullary 
Subftance,  lb  that  the  Cortical  Subftance  is  always 
on  the  external  Side,  and  in  the  inner  Lamina  of  the 
Pia  Mater  is  co-extended  with  the  Cortical  Subftance, 
which  it  immediately  covers  every  where.  Mai - 
pighius ,  who  has  nicely  examined  this  Cortical  Sub¬ 
ftance,  fays,  that  it  is  nothing  but  a  Heap  of  little 
oval  Glands  which  receive  the  capillary  Branches  of 
the  Veins  and  Arteries  which  belong  to  the  Brain, 
and  which  fend  out  an  infinite  Number  of  Fibres, 
that  altogether  make  up  the  Medullary  Subftance, 
which  going  out  of  the  Cranium  forms  the  Nerves 
and  Medulla  Spinalis  contained  in  the  Vertebra.  The 
internal  Subftance  of  the  Right  and  Left  Side  of  the 
Brain  coming  to  join  with  one  another,  leave  a  Space 
between  them,  which  forms  the  three  Ventricles,  or 
Centrum  Ovale  *  the  upper  Part  or  Covering  of  this 
Space  is  called  the  Corpus  Callojum  •  the  Bottom  of 
this  Space  is  the  internal  Subftance  of  the  two  Sides 
of  the  Cerebrum ,  gathered  together,  as  it  were,  in  two 
Bundles,  which  are  called  Crura  Medulla  Oblongata  j 
upon  them  are  the  Protuberances  called  the  Corpora 
Striata ,  and  the  Thai  ami  Nervorum  Opticorum.  Thefe 
Crura  uniting,  make  one  Body,  called  the  Medulla 
Oblongata  j  upon  thefe  are  four  Prominences  called 
Nates  and  Tejles  j  and  behind  thefe  Prominences, 
the  internal  and  medullary  Subftances  of  the  Cere¬ 
brum  being  alfo  divided  into  two  Bundles,  forms  upon 
each  Side  of  the  Medulla  Oblongata  three  more  Pro¬ 
tuberances,  and  then  it  paftes  out  oi  the  Cranium  into 
the  Vertebra ,  where  it  gets  the  Name  of  Medulla 
Spinalis.  This  is  a  general  Idea  of  the  Structure  of 
the  Brain.  As  for  its  Parts, 

Below  the  Depth  of  all  the  Circumvolutions  of 
the  Brain,  the  firft  Thing  that  appears  immediately 
under  the  firft  Procels  of  the  Dura  Mater  is  the  Cor¬ 
pus  Callofum ,  or  the  Covering  of  the  two  lateral  Ven¬ 
tricles,  formed  by  the  Union  of  the  Medullary  Fibres 
of  each  Side.  This  being  laid  afide,  the  two  lateral 
Ventricles  appear ;  they  reach  from  the  Fore-part  of 
the  Cerebrum  backwards ;  they  are  pretty  broad  in 
their  Hind-part*  but  they  grow  narrower  towards 
the  Fore-part.  They  are  divided  into  the  Right  and 
Left  Ventricle  by  a  thin  tranfparent  Membrane, 
which-  comes  from  the  under  Side  of  the  Corpus  Cal - 
lofum ,  and  is  extended  to  the  Fornix  which  is  in  the 
Bottom  of  the  Ventricles ;  this  Membrane  is  called 
Septum  Lucidum  j  it  is  thought  to  be  a  Production  of 
the  Pia  Mater ,  which  covers  all  the  Sides  of  the 
Ventricles. 


In  thefe  Ventricles  there  are  four  Prominences, 
two  in  each  Ventricle  ;  the  foremoft  two  are  called 
Corpora  Striata ,  which  are  the  Tips  of  the  Crura 
Medulla  Oblongata  j  they  are  oblong,  and  their  Ex¬ 
tremities  come  down  upon  the  Sides  of  the  two  other 
Prominences ;  they  are  of  a  cineritious  Colour  with¬ 
out,  but  in  their  internal  Subftance  there  are  many 
white  Streaks,  which  are  the  Medullary  Subftance 
mixed  with  the  Cineritious  and  Glandulous.  They 
are,  as  it  were,  tied  together  by  a  Medullary  P  roc  e  re¬ 
called  Commiffura  Crajjioris  Nervi  JEmula.  The  two 
other  Prominences  are  called  Thalami  Nervorum  Op- 
ticorum ,  becaufe  the  Optick  Nerves  rife  out  of  them  ; 
they  are  Medullary  without,  but  a  little  Cineritious 
within  *  they  are  of  an  oblong  Figure  upon  the  upper 
Part  of  the  Crura  Medulla  Oblongata  *  between  them 
there  is  a  Medullary  TraCt,  which  encompafTes 
them,  called  Limbi  Pofteriores  Corporum  Striatorum  : 
Upon  them  alfo  lies  the  Plexus  Choroides ,  made  of 
Veins,  Arteries,  and  little  Glands.  This  Plexus 
reaches  from  one  lateral  Ventricle  to  the  other,  pat- 
ling  under  the  Fornix ,  above  the  third  Ventricle.  It 
fends  a  Branch  to  the  fourth  Sinus  of  the  Dura  Mas¬ 
ter .  In  the  Middle  above  the  Corpora  Striata  and  the 
Thalami  Nervorum  Opticorum ,  there  lies  a  thin  and 
broad  Production  of  the  Medullary  Subftance,  which 
comes  from  the  Fore-part  of  the  Ventricle  by  two 
Roots,  and  reaches  to  the  Hinder-part,  where  it  ends 
by  two  other  Protuberances  call’d  its  Crura ,  which 
covers  a  great  Part  of  the  Thalami  Nervorum  Optico¬ 
rum.  This  Production  is  call’d  the  Fornix ,  becaufe  it 
is  a  Covering  to  the  third  Ventricle.  Under  the  For¬ 
nix  there  is  a  Pima  between  the  Crura  Medulla  Ob¬ 
longata,  which  is  the  third  Ventricle,  it  being  a  little 
dilated  in  its  third  Part :  There  is  a  Hole  that  goes 
down  to  the  Glandula  Pituitaria  *  this  Hole  is  the 
Entry  to  the  Infundibulum  or  Funnel,  fe>  call’d  be- 
caufe  of  its  Figure :  It  is  a  fmall  Conduit  made  of 
the  Medullary  Subftance,  cover’d  with  the  Pia  Ma¬ 
ter  j  it  pierces  the  Dura  Mater  upon  the  Balls  of  the 
Skull,  and  finks  into  the  Subftance  or  the  Glandula 
Pituitaria ,  which  is  fituated  in  the  Celia  Turcica , 
clofely  cover’d  with  the  Pia  Mater  and  DuYa  Mater ; 
it  is  of  a  harder  Subftance  than  the  other  Glands  of 
the  Body  *  it  receives  the  End  of  the  Infundibulum, 
which  carries  a  Liquor  from  the  Ventricles  into  this 
Gland,  which  is  furrounded  by  the  Pete  Mirabile ,  or 
a  Plexus  of  feme  Branches  of  the  carotidal  and  cervi¬ 
cal  Arteries,  which  break  the  Impetus  of  the  Blood, 
and  abate  the  Velocity  as  it  paftes  thro’  the  tender 
Subftance  of  the  Brain.  In  the  Hinder-part  of  the 
third  Ventricle  there  is  another  fmall  Hole  call’d  A- 
nus ,  which  leads  into  the  fourth  Ventricle  in  theCe- 
rebellum.  In  the  Upper-part  of  this  Hole  is  fituated 
the  Glandula  Pine  alls,  about  the  Bignefs  of  a  Pea  j  it 
is  compofed  of  the  fame  Subftance  as  the  reft  of  the 
Brain,  and  for  the  fameUfe.  It  is  tied  by  fome  Fi¬ 
bres  to  the  Nates ,  which  are  two  Prominences  of  the 
Medulla  Oblongata ,  fituated  above  the  Fore-part  ©f 
that  Conduit,  which  leads  from  the  Anus  to  the  fourth 
Ventricle  j  they  are  of  an  oval  Figure,  pretty  big, 
and  immediately  behind  them  are  two  other  Promi¬ 
nences  of  the  fame  Figure  and  Subftance,  call’d 
Tejles ,  both  cover’d  with  a  Net  of  Blood  Veftels. 
There  is  a  fmall  tranfverfe  Medullary  Protuberance 
behind  the  Tejles ,  from  which  the  pathetick  Nerves 
arife.  The  Conduit  which  reaches  from  the  Anus  to 
the  fourth  Ventricle,  is  in  that  Part  of  the  Medulla 
Oblongata  which  is  betwixt  the  Cerebrum  and  Cere¬ 
bellum ,  call’d  the  IJlhmus.  The  Upper-part  or  Cover 
of  this  Conduit,  which  is  betwixt  the  Tejles  and  the 
foremoft  vermicular  Procefs  of  the  Cerebellum ,  to 
which  two  it  is  tied  at  its  two  Ends,  and  to  the  Pro- 
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cefies  which  come  from  the  Cerebellum  to  theTeftes 
at  its  Sides,  is  called  Vahula  -major ;  it  is  of  a  Me¬ 
dullary  Subftance  ;  its  Ufe  is  to  keep  the  Lymph  a 
from  falling  out  above  the  Nerves  in  the  Bafis  of 
the  Skull.  Thefe  are  all  the  Parts  of  the  Cerebrum. 

The  Cerebellum ,  which  is  much  left,  is  alfo  com- 
pofed  of  a  Cortical  and  a  Medullary  Subftance ; 
its  Superficies  makes  not  Turnings  and  Windings  as 
that  of  the  Cerebrum ,  but  its  Foldings  are  ftrait,  and 
they  refemble  the  Segments  of  Circles,  or  the  Edges 
of  Plates  laid  on  one  another  ;  and  thefe  Segments 
are  largeft  in  its  Middle,  and  they  grow  lefs  as  they 
approach  its  Fore  and  Hind-part,  where  they  feem 
to  refemble  two  Worms,  and  therefore  called  Pro- 
cejfus  Vermiformes.  The  Medullary  Subftance  of 
the  Cerebellum  as  it  approaches  the  Medulla  Oblon¬ 
gata,  gathers  together,  and  then  divides  equally  into 
two  Bundles,  which  are  joined  to  the  two  Sides  of 
the  Medulla  Oblongata ;  as  they  feparate,  they  leave 
a  little  Space  upon  the  Upper-fide  of  the  Me  dull  a-, 
which  is  called  the  Fourth  Ventricle ;  and  its  further 
End,  becaufe  of  its  Refemblance,  Calamus  Scripto- 
rius.  The  Top  of  this  Ventricle  is  covered  with 
feveral  Blood- Veffels  woven  like  a  Net.  The  Me¬ 
dullary  Subftance  of  the  Cerebellum  makes  three  Pro- 
cefifes  upon  each  Side  of  the  Medulla  Oblongata : 
The  firft  two  go  on  each  Side  to  the  Tejles :  The 
Vahula  major  is  betwixt  them.  The  fecond  two 
are  pretty  broad  ;  they  go  ftrait  down  on  each  Side, 
and  meet  on  the  Under-fide  of  the  Medulla  •  they 
make  it  look  bigger,  being  like  two  Cords  upon 
its  Sides. 

This  is  all  that  is  remarkable  in  the  Cerebrum ,  Ce¬ 
rebellum,  and  Upper-fide  of  the  Medulla  Oblongata ; 
but  upon  turning  the  Brain,  may  be  diftin&ly  feen 
the  Rife  of  all  the  Nerves,  the  Infundibulum ,  two 
white  Spots  behind  it,  the  Crura  Medulla  Oblon¬ 
gata ,  one  on  each  Side  the  Cerebrum ;  where  they 
join  may  be  feen  the  Procejfus  Annularis ,  or  Pons 
Varolii ;  and  beyond  that  there  are  two  Prominen¬ 
ces  called  Corpora  Pyramidalia ,  they  are  about  an 
Inch  long,  and  on  each  Side  of  them,  towards  their 
lower  End,  there  are  two  more,  which,  becaufe  of 
their  Figure,  are  called  Corpora  Olivaria ;  and  then 
the  Medulla  Oblongata  goes  out  of  the  Skull,  being 
contained  in  the  Pia  and  Dura  Mater. 

The  Vefifelsof  the  Brain  are  Nerves,  Arteries  and 
Veins.  The  Nerves  are  ten  Pair ;  the  firft  Pair  are 
the  O/faflory  Nerves,  they  rife  from  the  Bafis  of  the 
Corpora  Striata ,  and  pafs  thro’  the  Holes  of  the  Os 
Cribr  forme ;  the  fecond  Pair  are  the  Optick  Nerves, 
they  rile  partly  from  the  Extremities  of  the  Corpora 
Striata ,  and  partly  from  the  Thalami  Nervorurn 
Opticorum ,  which  they  almoft  embrace ;  they  unite 
together  above  the  Celia  Turcica ,  and  immediately 
dividing  again,  they  pals  through  the  two  foremoft 
Holes  in  the  Os  Sphanoides  ;  the  third  Pair  are  the 
Movers  of  the  Eyes,  they  rife  on  each  Side  the  In¬ 
fundibulum  from  the  Medulla  Oblongata ,  and  go  out 
at  the  Foramina  lacera  ;  the  fourth  Pair  are  the  Pa¬ 
thetic  k  Nerves,  they  rile  from  the  fmall  Medullary 
Cord  which  is  behind  the  Tefies ,  and  pafs  thro’  the 
Foramina  lacera  ■  the  fifth  Pair  rife  from  the  Fore¬ 
part  of  the  Procejfus  Annularis ,  they  give  Nerves 
to  the  Dura  Mater ,  each  of  them  divides  into  three 
Branches,  the  firft  pafles  out  at  the  Foramen  Lace- 
rum ,  the  fecond  at  the  third  Hole  of  the  Os  Sphce- 
noides ;  and  the  third  thro’  another  Hole  ol  the  lame 
Bone. 

BRAKE  in  a  Ship,  is  the  Term  for  the  Handle 
of  a  Pump. 

'  BRANCH  of  the  Trenches  :  See  Boy  an. 
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BRANCHES,  [in  ArchiteElurej  the  Arches  of 
Gothick  Vaults;  which  Arches  tranfverfing  from 
one  Angle  to  another,  diagonal  ways,  form  a  Croft 
between  the  other  Arches,  which  make  the  Sides  of 
the  Square,  of  which  the  Arches  are  Diagonals. 

BRASS,  [Bjia ?y,  is  a  Metal  made  out  of  a 

Mixture  of  Copper  and  Lapis  Calaminaris  (which  is 
ufually  called  Calamine).  This  Stone  is  dug  out  of 
feveral  Mines  in  the  Wefl  of  England  (as  about 
Mendipp ,  &c.)  about  20  Foot  deep.  It  is  burnt  or 
calcined  in  an  Oven  or  Kiln  made  red  hot,  then 
ground  to  Powder,  and  fifted  as  fine  as  Flour ;  then 
mix’d  with  ground  Charcoal,  becaufe  the  Calamine 
is  apt  to  be  clammy,  to  clod,  and  fo  is  not  eafily 
incorporate.  Then  they  put  about  7  Ife  of  Cala¬ 
mine  into  a  melting  Pot,  holding  about  a  Gallon, 
and  uppermoft  about  5  ft  of  Copper.  The  Cala¬ 
mine  muft  be  mix’d  with  as  many  Coals  as  will  fill 
the  Pot.  This  is  let  down  with  Tongs  into  a  wind 
Furnace  8  Foot  deep,  and  remains  there  n  Hours; 
for  they  caft  not  off  above  twice  in  24  Hours.  One 
Furnace  holds  8  Pots.  After  melting,  it  is  caft  into 
Plates  or  Lumps.  47  ft  of  Crude  Calamine  pro¬ 
duces  30  ft  burnt  or  calcined.  They  ufe  Brafs 
Shrujf  fometimes  inftead  of  fo  much  Copper;  but 
that  cannot  always  be  procured  in  Quantities,  beuw 
only  a  Collection  of  Pieces  of  old  Braft. 

The  beft  Brafs  Guns  are  made  of  malleable  Me¬ 
tal,  and  cannot  be  made  of  pure  Copper  or  Brafs; 
but  it  is  neceftary  to  put  in  coarfer  Metals  to  make 
it  run  clofe  and  founder,  fuch  as  Lead  and  Pot- 
Metal.  Bell-metal  being  Copper  and  Tin,  and 
Pot-metal  Copper  and  Lead.  About  20  ft  of  Lead 
is  ufually  put  into  100  ft  of  Pot-jnetal ,  but  about 
6  ft  is  fufficient  to  put  into  100  ft  of  Gun-metal. 

The  Calamine  Stones  were  heretofore  fetch’d 
from  Poland ,  but  are  now  exported  from  us  by  the 
Dutch. 

The  Manufacture  of  Brafs  was  privately  kept  in 
Germany  fox  many  hundreds  of  Years,  wherein  many 
thoufands  are  employed,  and  all  were  maintain’d, 
fome  having  thereby  raifed  themfelves  to  great 
Eftates.  Phil.  Tranf.  N.  200  and  260. 

BRAZING  is  a  Kind  of  foldering  of  Iron,  when 
the  Work  is  fo  thin  that  it  will  not  bear  Welding , 
they  lay  fmall  Pieces  of  Brafs  on  the  Places  that  are 
to  be  brazed,  and  ftrew  a  little  Powder  of  Glaft 
upon  it  to  make  the  Brafs  run,  and  give  it  an  Heat 
in  the  Forge  till  they  find  that  the  Brafs  is  run,  and 
then  they  take  it  out  and  let  it  cool. 

BREACH,  in  Fortification,  is  the  Ruins  which 
are  made  in  any  Part  of  the  Works  of  a  Town, 
e?r.  either  by  playing  Cannon,  or  fpringing  Mines, 
m  order  to  ftorm  the  Place,  or  take  it  by  Affault. 
They  fay.  Make  good  the  Breach ,  Fortify  the  Breach 
r with  Chevaux  de  Frife,  Make  a  Lodgment  on  the 
Breach ;  Clear  the  Breach ,  or  move  away  the  Rub- 
bifh  of  it,  <&c. 

To  BREAK  Ground ,  in  Fortification,  fignifies  to 
begin  the  Works  for  carrying  on  the  Siege  about  a 
Town  or  Fort. 

BREAMING,  of  a  Ship,  fee  Brooming. 

BREAST  Caskets ,  [with  Mariners (]  the  largeft 
and  longeft  Caskets,  which  are  a  Sort  of  Strings 
placed  in  the  Middle  of  the  Yard. 

BREAST  fajl ,  [in  a  Ship ]  a  Rope  fi^ftened  to 
fome  Part  of  her  forward  on,  to  hold  her  Head  to 
a  Warp,  or  die  like. 

BREAST  Hooks ,  [with  Ship-Wrightsj  are  the 
comparing  Timbers  before,  that  help  to  ftrengthen 
her  Stern,  and  all  the  Fore-part  of  the  Ship. 
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BREAST  Ropes^  £  in  a  Ship  ]  are  thofe  Ropes, 
which  faften  the  Yards  to  the  Parrels,  and  with  the 
Parrels  hold  the  Yards  faft  to  the  Maft. 

BREAST-WORKS,  the  fame  with  Parapet. 

BREASTS,  in  Women  and  other  Females,  afe 
of  a  Subftance  confiding  of  a  great  Number  of 
oval  Glands  lying  in  a  great  Quantity  of  Fat; 
Their  excretory  Duffs  approach  the  Nipple,  join 
and  unite  together,  till  at  laft  they  form  feven,  eight, 
or  more  fmall  Pipes  called  Tubuli  LaSliferi ,  which 
have  (even  crofs  Canals,  by  which  they  communi¬ 
cate  with  one  another,  that  if  any  of  them  be  (topp’d, 
the  Milk  which  was  brought  to  it  might  not  ftag- 
nate,  but  pafs  through  by  the  other  Pipes,  which 
all  terminate  in  the  Extremity  of  the  Nipple. 

The  Nipple  is  a  fpongeous  Subltance,  made  of 
two  Orders  of  Fibres:  the  fmalleft  make  a  fine 
Net-work  within  the  largeft  Spaces  of  the  Net¬ 
work  of  the  bigger  Fibres.  Through  it  pafs  the 
Tubuli  Laffiferi ,  which  grow  fmaller  and  fmaller  to 
their  Extremities,  that  the  Milk  might  not  run  out, 
but  when  the  Breafts  are  full,  or  upon  Suffion :  It 
has  an  exquilite  Senfe,  and  a  fmall  Erection  when  it 
is  handled. 

The  Arteries  and  Veins  of  the  Breafts  arc  Branches 
of  the  Subclavian  and  Intercoftal.  They  have  Nerves 
from  the  Vertebral  Pairs,  and  from  the  fixth  Pair 
of  the  Brain. 

The  Ufe  of  the  Breafts  is  to  feparate  the  Milk 
for  the  Nourifhment  of  the  Foetus.  The  Arteries 
which  terminate  in  the  Glands,  which  compofe  the 
Subftance  of  the  Breafts,  bring  the  Blood  pregnate 
with  a  Child  which  has  received  its  laft  Perfection 
by  its  Circulation  through  the  Lungs;  this  Chyle 
being  feparated  by  the  Glands  of  the  Breafts,  runs 
through  the  Tubuli  Laciiferi  upon  the  Suction  of 
the  Child. 

The  Breafts  in  Men  are  very  fmall ;  they  are 
chiefly  for  Ornament.  I  have  feen  fome  Men  who 
have  had  Milk  in  them.  Keil. 

BREDEWITE  was  anciently  a  Fine,  Penalty  or 
Amercement  in  default  in  the  due  Affize  of  Bread : 
And  King  FIcnry  II.  granted,  among  other  Things, 
to  the  Tenants  of  the  Honour  of  JVallmgfordy  Oxon3 
That  they  fhould  be  Quicti  de  Brede-wite. 

BREECEIINGS;  fo  the  Seamen  call  thofe  Ropes 
with  which  they  lajb  fafiy  or  faften  their  great  Guns’ 
to  the  Ship-fides. 

BREEZE,  a  (Lifting  Wind,  blowing  from  the 
Sea  or  Land  for  fome  certain  Hours  of  the  Day  or 
Night. 

BREGMA,  [Bpiyi ua  of  Gr.  to  water,  be- 

caufe  thofe  Parts  are  generally  obferved  to  be  moift] 
the  Fore-part  of  the  Head ;  or  as  fome  fay,  the 
Fore-head  Bone,  or  the  Side  and  Shelving  Bone  of 
the  Cranium  on  each  Side  of  the  Sagittal  Suture. 

BREST  is  aTerm  in  Architecture,  ufed  by  fome 
for  that  Member  or  Column  which  is  called  the 
Thorns  or  Tore. 

BREST  Summers ,  in  a  Timber  Building,  are  the 
Pieces  in  the  outward  Parts  of  any  Building,  and 
in  the  middle  Floors,  (not  in  the  Garret,  nor  in 
the  Ground  Floor)  into  which  the  Girders  are 
framed. 

BRETESSE  [in  Heraldry ]  the  fame  that  the 
French  frequently  call  Des  Baflonades ,  and  the  En- 
gliJJj  embattled,  counter-embattled,  i.  e.  embattled 
on  both  Sides. 

BREVE  [in  Mujlck ]  a  Note  or  Character  of 
Time  in  the  Form  of  a  Diamond,  fquare,  without 
any  Tail,  and  equivalent  to  two  Meafures  or  Mi¬ 
nims. 

BREVE  Perquirere^to  purchafea  Writ  or  Licence 
of  Trial  in  the  King’s  Court,  by  the  Plaintiff,  qui 


breve  per quifivit.  Hence  the  prefent  Ufageof  pay¬ 
ing  6s.  and  id.  where  the  Debt  is  40/.  and  i8x. 
where  the  Debt  is  loo/,  and  fo  upward  in  Suitsof 
Money  due  upon  Bond.  L. 

BREVE  de  Recloy  a  Writ  of  Right,  or  Licence, 
for  a  Perfon  ejeCted,  to  fue  for  the  Pofleffion  of  an 
Eftate  detained  from  him.  L. 

BREVE-VAS,  a  fhort  Vein  pafling  from  the 
Stomach  to  the  Veiny  Branch  of  the  Spleen.  ’Tis 
commonly  called  the  Vas  Breve.  L. 

BREVIBUS  <£r  Rotu/is  liberandisy  is  a  Writ  or 
Mandate  to  a  Sheriff,  to  deliver  unto  the  new  She¬ 
riff,  chofen  in  his  Room,  the  County  with  the  Ap¬ 
purtenances,  una  cum  Rotulis  Brevfbus ;  and  all  other 
things  belonging  to  that  Office.  L. 

BREVIS  Mufculus  [ Anatomy ]  a  Mufcle  of  the 
Radius ,  which  arifes  from  the  fuperior  and  pofterior 
Part  of  the  Humerus ,  and  helps  to  ftretch  out  the 
Hand  forward.  L. 

BREVIS  Palmaris  [  Anatomy  ]  lies  under  the 
Aponeurofs  of  the  Palmaris-,  arifing  from  the  Bone 
of  the  Metacarpus  which  fuftains  the  little  Finger, 
and  paffes  tranfverfely  thro’  that  Bone,  and  that  of 
the  Carpus ,  which  lies  above  the  reft,  and  is  inferted 
into  the  eighth  Bone  of  the  Carpus.  The  Ufe  of  it 
is  to  make  the  Palm  of  the  Eland  concave  or  hollow. 

BREVIS  Radii  [Anatomy \  comes  from  the  out¬ 
ward  and  fuperior  Part  of  the  TJlnay  and  paffes 
round  the  Radius ,  and  is  inferred  into  the  fuperior 
and  fore-part  of  it,  below  the  Tendon  of  the  Biceps. 
Its  Ufe  is  to  turn  the  Palm  of  the  Hand  upwards. 

BRIBOR  (a  French  Law-term)  lignifying  one 
that  pilfereth  another  Man’s  Goods. 

BRICKS.  The  feveral  Kinds  of  Bricks  ufed  in 
Architecture  are  thefe:  1.  Compafs  Bricks ,  which 
are  of  a  Circular  Form,  and  are  ufed  in  fteyning  of 
W ells.  2.  Concave  or  hollow  Bricks ,  being  on  one 
Side  flat  like  a  common  Brick,  but  on  the  other 
hollowed  :  They  are  ufed  to  convey  Water.  3.  Cog¬ 
ging  Bricks  are  ufed  to  make  the  indented  Work 
under  the  Coping  of  Walls  built  of  great  Bricks. 
4.  Coping  Bricks ,  which  are  formed  on  Purpofe  for 
coping  of  Walls.  5.  Dutch  or  Flemifh  Bricks ,  ufed 
to  pave  Yards  and  Stables,  and  for  Soap-Boy lers 
Fatts,  and  for  Cifterns.  6.  Clinkers  are  fuch  Bricks 
which  are  glazed  by  the  Heat  of  the  Fire  in  the 
making.  7.  Feather-edfd  Bricks  are  like  the  com¬ 
mon  Statute  Bricks,  only  they  are  thinner  on  one 
Edge  than  on  the  other,  and  are  ufed  to  pen  up 
the  Brick  Pannels  in  Timber  Buildings.  8.  Dido - 
ron  was  a  Brick  ufed  by  the  Ancients,  of  1  £  Foot, 
or  two  Spans  long,  (whence  the  Name)  and  one 
Foot  broad.  This  was  the  fmalleft  fort  of  Bricks 
ufed  by  the  Greeks  in  their  private  Houles,  for  there 
was  a  large  fort  in  ufe  in  their  publick  Edifices, 
which  they  called,  9.  Pentadoron ,  which  was  3  Foot 
9  Inches  long,  and  1  Foot  broad.  10.  Samel  or 
Sandal  Bricksy  are  fuch  as  lie  outmoft  in  a  Kiln  or 
Clamp,  and  confequently  are  foft  and  ufelefs,  as  not 
being  thoroughly  burnt.  11.  Great  Bricks ,  are  12 
Inches  long,  6  broad,  and  3  thick:  The  Weight  of 
one  about  15  Pound;  fo  that  100  will  weigh  1500, 
and  t 000  of  them  15000  Pound.  Their  Ufe  is  to 
build  Fence  Walls,  together  with  12.  Pilafier  or 
Buttrefs  Bricks ,  which  are  of  the  fame  Dimenfions 
with  them,  only  they  have  a  Notch  at  one  End,  of 
Half  the  Breadth  of  the  Brick.  Their  Ufe  is  to 
bind  the  Work  at  the  Pilafters  of  Fence  Walls, 
which  are  built  of  great  Bricks.  13.  Paving  Bricks 
or  Tiles y  thefe  are  of  feveral  Sizes  in  feveral  Coun¬ 
ties.  14.  Place  Bricks  are  fuch  as  are  made  in  a 
Place  made  on  Purpofe  forthem  near  the  Building  they 
are  to  be  ufed  in.  15.  Statute  or  fmall  common 
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Bricks :  Thefe  ought  to  be  9  Inches  long,  4.  ~ 
broad,  and  2?  thick;  100  of  thefe  ufually  weigh 
about  550  Pound,  and  confequently  iooa,  5500 
Pound,  and  about  407  in  Number  are  a  Tun 
j!  Weight.  Thefe  are  commonly  ufed  in  paving 
of  Cellars,  Hearths,  Sinks,  &c.  30  or  32,  if  true 
Meafure,  will  pave  a  Yard  fquare,  and  330  will 
pave  a  Square  of  100  Foot,  laid  flat;  but  if  laid 
Edge- ways,  they  muft  be  double  in  Number. 

Bricks  are  burnt  either  in  a  Kiln  or  a  Clamp  : 
Thofe  that  are  burnt  in  a  Kiln,  are  firft  fet  or 
placed  in  it,  and  then  the  Kiln  being  covered  with 
Pieces  of  Bricks,  they  firft  put  in  lome  Great  or 
Cord-Wood  to  dry  the  Ware  with  a  gentle  Fire, 
which  is  continued  ’till  the  Ware  is  pretty  dry, 
which  they  know  by  the  Colour  of  theSmoak  turn¬ 
ing  from  a  whitifh  dark  to  a  black  tranfparent 
Smoak;  then  they  put  in  no  more  Wood,  but  pro¬ 
ceed  to  burn  the  Bricks  with  BrulTi,  Furze,  Straw, 
Heath,  Brake  or  Fern  Faggots,  having  firft  damm’d 
up  the  Mouth  of  the  Kiln  with  their  Shin/og  as  they 
call  it  (which  is  Pieces  of  Bricks  piled  up  one  on 
another,  and  then  clofed  up  with  wet  Brick  Earth 
inftead  of  Mortar)  only  leaving  juft  Room  to  put 
in  a  Faggor.  They  then  continue  to  put  in  more 
and  more  Faggots,  ’till  they  make  the  Kiln  and  its 
Arches  look  white  with  Heat,  and  that  the  Fire 
begins  to  appear  at  the  Top  of  the  Kiln.  Then  they 
begin  to  ilacken  the  Fire  for  about  half  an  Hour  or 
an  Hour,  and  fo  let  all  cool  by  Degrees.  The 
Ware  will  be  burnt  ufually  in  about  48  Hours : 
But  now-a-days  about  London,  they  ufually  burn 
Bricks  in  Clamps,  which  are  built  of  the  Bricks  to 
be  burnt,  fomething  after  the  Manner  of  the  Arches 
in  Kilns,  viz.  with  a  Vacancy  between  each  Brick’s 
Breadth,  <&c.  for  the  Fire  to  play  through ;  but 
with  this  Difference,  that  inftead  of  arching,  they 
trufs  or  fpan  it  over,  by  making  the  Bricks  project 
one  over  another  on  both  Sides  the  Place,  for  the 
Wood  and  Coals  to  lie  in,  till  they  meet,  and  are 
bounded  by  the  Bricks  at  the  Top,  which  clofes  all 
up.  The  Place  for  the  Fuel  is  carried  up  ftrait  on 
both  Sides,  ’till  about  3  Foot  high,  then  they  fill  it 
almoft  with  Wood,  and  over  that  lay  a  Covering 
of  Sea-coal  ;  and  then  they  over-fpan  the  Arch  : 
But  they  ftrew  Sea-coal  alfo  over  at  the  Clamp, 
betwixt  all  the  Rows  of  Bricks,  then  they  fire  the 
Wood,  and  then  the  Coal,  and  when  all  is  burnt 
out,  they  conclude  the  Bricks  burnt  enough.  Build¬ 
ers  Dictionary . 

BRICOLS,  are  by  fome  faid  to  be  Engines, 
formerly  ufed  to  batter  the  Walls  of  Towns  or 
CsftlcSi 

BRIDGES.  1.  Of  what  Thicknefs  or  Subftance 
the  Butments  of  all  Sorts  of  Stone  Bridges  ought  to 
be,  or  what  Proportion  they  ought  to  bear  to  the 
Arches,  and  the  Weights  they  are  tofupport. 

2.  What  Proportion  the  Peers  or  Pilafters  ought 
to  bear  to  the  Apertures  or  Heighths  of  the  Arches, 
and  the  Weights  they  are  laden  by. 

3.  What  ought  to  be  the  Length  of  theVouffoirs 
from  their  Intradoffe  to  their  Extradoffe,  or  from 
their  Inner  Face  to  their  Outer  Face,  for  Arches  of 
all  Sizes  quite  up  to  their  Key  Stone. 

4.  What  Sorts  of  Arches  fixed  upon  one  and  the 
fame  Diameter,  would  be  capable  of  fuftaining  the 
greateft  Burthens,  and  their  feveral  and  exadt  Degrees 
of  Strength,  whether  they  be  of  an  Elliptical,  Cir¬ 
cular,  or  whether  they  be  of  the  third  Point  or 
Gothic,  and  carried  up  to  what  Height  you  pleafe. 

5.  To  thefe  four  Propofitions  we  fhall  add  a 
Fifth,  which  is  to  determine  the  Thicknefs  or  Pro¬ 
file  of  Walls  for  fupporting  the  Sides  of  Caufways, 
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Banks,  and  Ramparts  of  Fortifications  to  any  Height, 
&c.  It  is  pretended  that  the  late  Monf.  Marefchal 
Vauban  has  laid  down  Rules  and  Directions  with 
Regard  to  Fortifications,  which  will  obtain  in  all 
the  Cafes  here  propofed,  from  10  to  80  Foot  in 
Height  of  Earth  newly  removed  and  not  fettled : 
But  as  what  he  advances  is  only  founded  upon  Ex¬ 
perience  of  500,000  Cubical  Toifes  or  Fathoms  of 
Stone-Work,  perform’d  in  the  fortifying  of  150 
Places,  by  the  Command  of  Lewis  the  Great,  which 
had  no  farther  Proof  of  its  Validity  or  Soundnefs 
than  the  Succefs  which  always  attended  that  Gentle¬ 
man  in  the  Execution  of  the  aforefaid  Works,  it  is 
required  that  there  be  fome  Demonftration  given 
with  Regard  to  this  Matter,  as  well  as  with  relation 
to  the  four  preceding  Propofitions,  to  the  end  that 
there  may  be  fome  certain  Rules  eftablifhed  to  guide 
us  in  the  Profecution  of  thefe  Works;  a  Thing  un¬ 
attempted  hitherto. 

Thefe  Principles  which  are  here  to  be  laid  down, 
muft  be  well  known  and  indubitable : 

Which  Principles  muft  be  explain’d  by  evident 
Terms,  and  in  a  known  Language,  that  they  be  in¬ 
telligible  to  every  Body,  and  lie  open  to  their  J udge- 
ment. 

Now  it  will  require  no  extraordinary  Genius  to 
comprehend  what  I  have  to  offer  towards  the 
clearing  up  of  the  five  Difficulties  here  propofed ; 
and  I  am  not  without  Hope,  that  the  meaneft 
Workman  that  has  but  common  Senfe  of  his  Side, 
will  unravel  and  demonfcrate  what  I  have  here  to 
advance. 

1.  By  the  Affiftance  of  common  Senfe,  and  by 
Help  of  fome  fmall  Smattering  in  Phyfics,  and 
lome  Skill  in  Argument,  together  with  a  little  Ex¬ 
perience,  you  may  readily  comprehend  the  Combi¬ 
nation  or  Conjunction  of  the  feveral  Materials  con~ 
cerned  in  the  Building  of  Arches  and  Vaults;  for 
they  will  give  to  underftand,  that  were  it  not  for 
the  feveral  Methods  of  fquaring  or  cutting  of  Stone, 
or  for  the  Mortar  which  binds  them  together,  it 
would  be  altogether  impoffible  to  conftrudt  an  Arch 
of  any  Sort:  The  Ancients  fometimes  only  pr  act  i  fed 
the  firft  Method  above  in  their  very  fineft  Works, 
without  making  any  Ufe  of  Mortar,  as  may  be 
obferved  in  the  Archivolts  of  their  Arches,  whofe 
Voufioirs  have  no  Mortar  at  all  b  .'tween  their  Joints. 
An  Example  of  this  is  ft  ill  vifible  in  the  Antique 
Aqueduct  du  Gard  in  Languedoc  and  elfcwhere,  and 
alfo  in  the  Ruins  of  the  Amphitheatre  ait  Nifmes, 
where  the  Joints  of  the  Stone  are  perfectly  free 
from  Mortar;  as  alfo  in  the  Vaulting  of  the  Temple 
of  Diana  at  the  fame  Place :  But  thefe  Examples 
are  not  always  to  be  regarded  or  followed,  and  efpe- 
cially  where  the  Smallnefs  of  your  Materials  (fuch 
as  Bricks)  do  abfolutely  require  to  be  firmly  bound 
with  Mortar  to  ftrengthen  the  Work,  and'  to  enable 
it  to  ftand. 

2.  It  will  be  neceffary  that  you  fhould  be  well 
enough  acquainted  with  Statics,  to  know,  that  what¬ 
ever  turns  upon  an  Axis  after  the  Manner  of  the 
Scales  of  a  Ballance,  whofe  Brachia  are  either  equal 
or  unequal,  will  never  be  in  /Equilibrio  with  another 
Body,  if  that  Body  be  not  of  equal  Weight  with 
the  Body  at  firft  propofed,  or  if  by  a  reciprocal 
Diftance  from  the  Center  or  Axis,  it  be  not  brought 
to  have  a  Preffure  downwards  to  counter-balance 
the  Preffure  of  its  oppofite  Weight :  By  a  Know¬ 
ledge  of  this  we  provide  againft  the  Pufh  or  Im- 
pulfion  of  Arches,  by  keeping  them  within  due 
Bounds,  by  the  Affiftance  of  the  Force  of  a  Ppwer 
equal  to  their  Pufh  or  Effort  to  fpread  or  part 
afunder. 
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3.  You  are  to  have  Recourfe  to  Mechanics,  to 
judge  of  the  Strength  of  all  thefe  Bodies,  and  the 
Power  of  moving  Forces,  and  in  what  RefpeCt, 
and  after  what  Manner,  thofe  Bodies  which  are  fup- 
ported  or  born  up  in  the  Air,  a£t  upon  thofe  that 
are  fixed  upon  Earth,  and  which  are  look’d  upon  as 
immoveable ;  fuch  as  the  Arch  of  a  Bridge  or  a  Vault, 
which  have  very  various  Powers  upon  the  Butments 
and  Peers  which  fupport  them,  and  which  are  fup- 
pofed  to  be  immoveable ;  and  upon  this  Account  a 
Knowledge  of  Stone-cutting  is  neceffary,  by  which 
you  may  determine  the  feveral  Powers  of  the 
Vouffoirs,  one  upon  another;  for  there  is  no  VoufToir 
which  being  differently  inclined  (tho’  it  may  be  cut 
by  the  very  fame  Moulds)  but  what  a£ts  in  a  Man¬ 
ner  peculiar  to  itfelf  upon  thofe  upon  which  it  is 
placed,  or  upon  thofe  which  are  placed  over  it  ;  fo 
that  they  all  a<ft  differently,  according  to  the  dif¬ 
ferent  Inclination  of  their  Planes. 

4.  Geometry  will  be  very  neceffary  for  the  right 
Underftanding  of  thefe  five  Propofitions,  that  you 
may  be  able  to  determine  or  calculate  the  Surfaces 
and  folid  Content  of  thefe  Bodies  in  queftion,  there¬ 
by  to  come  at  their  Powers,  and  to  compare  them 
with  one  another.  A  fmall  Portion  of  thefe  above 
fpecified  Sciences  aCting  in  Concert  with  common 
Senfe,  will  be  fufficient  for  the  clear  conceiving  of 
what  I  fliall  here  advance.  I  fhall  omit  nothing 
that  can  contribute  to  render  what  I  have  to  fay 
plain  and  intelligible  to  Perfons  of  the  meaneft  Ca¬ 
pacity,  for  whom  alone  I  have  undertaken  this 
Task. 

If  we  examine  the  firft  Fig.  in  Plate  1.  we  fliall 
fee  that  AM  is  the  Diameter  of  a  Semi-circular 
Arch,  A  E  Mj  or  it  may  be  Flat,  Gothic,  or  any 
other  that  you  pleafe,  whofe  Pufh  you  are  defirous 
to  know,  in  order  to  proportion  a  Butment  to  it,  or 
a  Power  equal  to  it. 

Continue  the  Diameter  M  A  indefinitely  and  upon 
a  Level  towards  C  ; 

Raife  the  Perpendicular  A  D  indefinitely  upon  the 
Foot  of  the  Arch  A,  whofe  Point  A  mull:  be  look’d 
upon  as  immoveable: 

Then  from  the  Point  of  Support,  or  the  Foot  of 
the  Arch  A,  to  the  Middle  of  the  Bottom  of  the 
Key,  produce  the  Line  A  E,  and  from  the  afore- 
faid  Point  of  Support  A,  with  the  Opening  A  E, 
defcribe  the  Quadrant  DEB,  which  will  interfeCt 
the  Line  A  M  in  the  Point  B,  and  A  D  indefinitely 
in  D :  Now  it  is  certain  that  A  B,  A  E,  and  A  D, 
are  equal  in  this  Cafe,  as  they  are  all  Radii,  of  one 
and  the  fame  Circle,  produce  AC  alfo  equal  to 
AB. 

Then  produce  the  Hypothenufe  B  D,  which  fliall 
interfed  A  E  in  the  Point  I. 

From  the  Point  I,  let  fall  the  Perpendicular  I  L 
upon  A  D,  which  will  be  the  Half  of  A  B. 

From  the  Summit  or  Top  E,  produce  indefinitely 
the  Line  E  G  parallel  to  B  C,  which  will  interfed 
AD  in  H,  ana  fet  off  the  Line  I  L  from  H  to  G, 
which  will  ferve  for  a  Butment  to  the  Arch  A  E  M, 
by  letting  fall  the  Perpendicular  G  V. 

Demonftration. 

1.  If  you  examine  the  Difpofidon  of  this  Figure, 
Ou  will  find  that  C  B  being  upon  a  Level,  and  A  B 
eing  confidered  as  the  Half  of  the  Plate-band  or 
Face  of  a  Beam,  <&c.  it  could  not  remain  in  that 
Pofture  if  it  was  not  counterbalanced  by  A  C, 
which  is  equal  and  oppofite  to  it,  on  the  other  Side 
ot  the  Point  of  Sufpenfion  or  Support  A,  which  is 
immoveable.  Now  A  C  is  equal  to  A  B,  whether 


in  Length,  in  Power,  or  in  Weight,  then  AC  muff 
^equiponderate,  or  be  in  iEquilibrio  with  A  B.  Let 
us  here  fuppofe  A  B  to  have  a  Force  of  90  Degrees, 
thereby  the  better  to  illuftrate  our  Demonftration, 
and  make  it  familiar  to  every  Body. 

2.  But  this  Half  of  the  Plate-band  or  Beam  A  B,  is 
raifed  perpendicularly  upon  itfelf  in  the  Point  of 
Support  A,  as  may  be  obferved  in  A  D ;  fo  that 
neither  leaning  to  the  one  Side  nor  the  other,  it  can 
have  no  Power  nor  Preffure  towards  B  or  C,  as  it 
had  before;  fo  that  there  is  no  Need  of  any  thing 
to  keep  it  in  iEquilibrio,  for  the  Point  of  Support 
A  is  fufficient  for  that,  inafmuch  as  we  here  fuppofe 
it  to  be  immoveable;  and  thus  the  Plate-band  or 
Beam  A  B,  perpendicularly  placed  in  A  D,  will  have 
no  Force,  which  we  will  exprefs  by  a  Cypher,  in- 
ftead  of  having  a  Force,  which  we  have  here  called 
90  Degrees,  when  its  Direction  was  Horizontal, 
as  A  B. 

In  fliort,  this  fame  Plate-band  or  Beam  AB, 
whofe  Force  is  90  Degrees,  being  placed  in  A  E 
with  an  Inclination  of  45  Degrees,  between  A  D  00 
and  A  B  90,  it  is  certain  that  its  Power  will  be 
mixed;  or,  to  fpeak  plainer,  it  will  be  in  a  mean 
Proportion  between  A  B  and  A  D ;  fo  that  if  the  firft 
has  a  Pufh  or  Force  of  90  Degrees,  and  the  Force  of 
the  other  is  00,  A  E  will  obferve  a  Medium  between 
them,  and  confequently  will  have  but  a  Force  of 
45  ;  and  thus  the  Half  of  A  B,  which  is  A  N,  will  be 
fufficient  to  counterbalance  it,  which  is  the  fame 
with  I  L  or  H  G,  which  will  be  able  to  counter¬ 
balance  A  E,  which  was  to  be  proved ;  fo  that  A  B 
the  Half  of  the  Plate-band  or  Beam,  whofe  Force  is 
90  Degrees,  being  to  A  D  00,  as  I L  the  Half  of  A  B, 
whofe  Force  is  45,  is  to  L  D  00 ;  and  in  a  reci¬ 
procal  Proportion  to  each  other,  the  Pufh  AE  of 
the  Arch  A  E  M  will  be  H  G,  as  that  of  the  Plate- 
band  A  B  will  be  A  C,  which  was  to  be  demon- 
ft rated. 

Thus  you  are  to  proceed  in  inveftigating  the 
Pufhes  of  the  Scheam  Arches  which  are  left  than  a 
Semi-circle,  as  well  as  thofe  of  Gothic  Arches  which 
are  more,  by  comparing  an  Arch  of  any  Sort  with 
the  Demonftration  here  laid  down  with  relation  to 
a  Semi-circular  Arch,  whofe  Pufh  is  always  deter¬ 
mined  by  the  Line  B  D>  and  in  this  is  equal  to 
I  L. 

From  what  we  have  faid  above,  it  will  be  evi¬ 
dent  that  M  R  which  is  the  Butment,  according  to 
the  Method  of  Father  Deraft  and  Mr.  Blo?idetl,  is 
widely  different  from  A  V,  which  we  have  juft  now 
demonftrated  to  be  its  proper  Butment. 

That  if  the  Arch  AEM  was  converted  into  a 
Plate-band  or  Strait-Arch  A  M,  the  Half  of  it  A  F 
would  be  counterbalanced  by  A I  or  A  T,  which  is 
equal  to  it. 

I  apprehend  that  the  meereft  Smatterers  in  Geo¬ 
metry,  fuch  as  the  greateft  Part  of  Mafter  Mafons 
and  Stone-cutters  are,  will  underftand  what  I  have 
been  faying,  and  be  able  to  to  trace  it  out,  and  de^ 
monftrate  it  to  their  own  Satisfaction. 

Of  the  Strait-Arch. 

Fig.  2.  Let  G  A  and  H  C  be  the  Sides  of  the 
Walls  of  the  Butments,  or  rather  of  the  Pied  droits 
which  are  to  fuftain  a  Strait-Arch. 

Let  AC  be  the  Space  betwixt  the  Walls,  which 
alfo  will  be  the  Length  of  the  Strait-Arch,  and 
which  we  will  fuppofe  to  be  10  Foot,  or  10  Fathoms, 
or  any  Meafure  elfe  you  pleafe. 

Draw  the  Line  C  A,  and  with  the  opening  of  the 
Compaffes  A  Q,  cooftitutc  the  Equilateral  Trian¬ 
gle 
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g!e  AFC,  and  from  the  Point  F,  with  the  fame 
opening  of  the  Compaffes  F  A,  defcribe  the  Seg¬ 
ment  of  a  Circle  AEG,  which  ihall  be  bifedted 
equally  in  E,  upon  the  aforefaid  Segment  AEC; 
the  Height  B  E,  which  is  about  •§•  of  A  C,  will  give 
the  Height  of  the  Strait-Arch  for  fquaring  or  cut¬ 
ting  61  the  Stones  which  are  to  compofe  it. 

Then  continue  CAtoD,fo  that  AD  may  be  equal 
to  B  A  the  Half  of  A  C ;  now  it  mull  be  evident, 
that  the  Pufh,  PreBiare,  or  Impulfion  of  A  B  being 
equal  to  the  Refiftance  or  Force  of  DA,  the  Strait- 
Arch  cannot  fhove  or  pufh  the  Wall  G  D  beyond 
the  Axis  GA,  and  thus  AD  will  be  theThicknefsof 
the  Pied  droit,  or  of  the  Walls  which  are  to  fuftain 
the  Impulfion  or  Pufh  of  the  Strait-Arch,  which  is 
indeed  more  frequently  ufed  in  Civil  Structures,  to 
iupport  Platforms,  Ceilings,  or  Roofs  of  Galleries, 
or  other  Paffrges,  a-crofs  a  Court,  and  in  Churches 
to  ferve  for  T ribunes,  than  for  Bridges.  There  is  a 
very  fine  one  in  the  Church  of  the  Reverend  Je¬ 
suits  of  Nifmes,  which  was  conftrudted  by  the  Di¬ 
rection  of  the  late  Father  Mourgues ,  and  after  the 
Deiign  of  the  late  Sieur  Cubifo /,  who  was  a  very 
skilful  Architect,  to  which  he  gave  lefs  Height  at 
B  E,  than  what  we  allow  here ;  whether  it  was  that 
he  was  allured  of  Soundnefs  or  Solidity  of  the  Stones, 
or  the  Truth  of  the  Works,  <&c.  As  his  Deiign  is 
perfectly  bold,  I  ihall  here  give  fome  Account  of 
it. 

The  Strait-Arch  we  are  here  fpeaking  of  is  4  Fa¬ 
thoms,  2  Foot,  and  6  Inches  in  Length,  the  Stones 
of  it  are  1  Foot  in  Thicknefs,  their  Height  B  E  is 
2  Foot  towards  the  Key,  and  at  each  End  AG,  C  H, 
they  begin  with  2  Foot  4  Inches.  This  Strait-Arch 
had  a  Rife  about  6  or  7  Inches,  when  its  Stones  were 
fet  together  upon  the  Center ;  but  it  afterwards 
funk  down  3  Inches  when  its  Joints  came  to  fettle, 
upon  the  taking  away  of  the  Centering  or  Stay ;  fo 
that  at  this  Day  it  rifes  about  4  Inches  above  B. 

The  Pradlice  of  this  fort  of  Work,  and  a  Know¬ 
ledge  of  the  Soundnefs  or  Hardnels  of  Stone,  are 
what  muft  guide  you  in  regulating  the  Height  BE, 
but  for  want  of  fufficient  Experiments  we  are  ftill 
in  the  Dark  as  to  this  Matter.  The  skilful  Archi¬ 
tect  muft  do  in  this  according  to  the  beft  of  his 
Knowledge ;  if  he  fucceeds  he  will  be  efteemed 
and  applauded  j  but  if  he  fails,  he  is  defpifed  and 
laughed  at. 

However,  by  repeated  Experiments  and  Proofs 
of  the  Confiftence  of  Stones,  it  would  not  be  im- 
poflfible  to  afeertain  fome  fure  Rules  with  regard  to 
this  Matter  ,•  for  it  is  of  the  greateft  Importance  to 
know  the  different  Solidity  and  Firmnefs  of  Stones 
and  other  Bodies,  which  vary  confiderably,  accord¬ 
ing  to  their  feveral  Climates  and  Grains,  that  we 
may  be  able  to  proportion  their  Subftance  to  the 
Efforts,  Preffures,  or  Pulhes  of  Strait-Arches,  or 
others  j  which  being  once  calculated  (viz.)  the 
Weights  of  the  Efforts  of  the  Bodies  which  the 
Haunfes  of  the  Platebands,  or  the  Vouffoirs  of  Arches, 
are  to  fuftain,  we  may  examine  the  Strength  of 
Stones  you  are  to  ufe,  by  taking  a  Piece  of  them  of 
a  Cubical  Inch  in  Dimenfion,  that  is,  in  Form  of 
a  Die,  and  by  loading  it  with  Weights  till  it  dif- 
perfes  and  yields  to  the  Preffure  of  its  fuperincum- 
bent  Burthen,  from  whence  fome  certain  Rules 
may  be  eftablifhed  with  regard  to  this  Matter.  Thus, 
if  fuch  a  Cube  of  Stone  as  we  have  mentioned  fup- 
ports  a  Weight  which  is  a  Thoufand  or  a  Million 


of  Times  heavier  and  bigger  than  itfelf,  we  will  al¬ 
low  it  but  -  of  that  Refiftance  or  Force  when  we 
come  to  apply  it  to  the  Building  of  our  Works, 
whether  they  be  Piers  of  Bridges,  which  are  to  fu¬ 
ftain  the  greateft  Burthens,  or  whether  they  be 
Vouffoirs  of  Vaults  or  the  Archivolts  of  Bridges, 
which  are  the  Parts  that  give  or  exert  the  greateft 
Effort  or  Pufh,  as  well  as  Stones  of  Strait- Arches, 
whether  they  are  to  fupport  Towers  or  Steeples,  &c. 
Thus  I  allow  I  of  the  Strength  of  thefe  Bodies  to 
make  amends  for  the  Imperfections  of  the  Work ; 
for  there  is  no  Man  whatever,  who  can  fet  or  join 
them  together  in  any  Building,  with  that  exadt  Ar¬ 
rangement  in  which  they  were  placed  by  Nature  in 
the  Beds  or  Strata  or  the  Quarries  from  whence  they 
were  raffed.  Clumfy  Joints,  fluffed  up  with  Mor¬ 
tar  and  Shells,  which  do  not  bear  throughout  equally, 
and  confequently  yield  to  the  Preffure  of  the  fuper- 
incumbent  Weight,  is  the  Reafon  why  Buildings 
fplit  and  fettle  from  the  Difference  of  the  Binding, 
which  is  not  equally  firm  in  all  its  Parts,  from 
whence  arife  very  difagreeable  Deformities  and  Eye- 
Sores,  as  well  as  very  prejudicial  Accidents  to  the 
Work  itfelf. 

The  Joints  between  B  and  C  of  the  Strait- Arch 
are  indented,  which  are  fometimes  ordered  after  a 
different  Manner ;  for  there  are  thofe  who  like  a 
plain  uniform  Joint  the  beft,  fuch  as  you  fee  be¬ 
tween  B  and  A ,‘  but  this  depends  upon  the  Skill, 
or  at  leaft  the  Fancy,  of  the  Architedl ;  For  the 
more  complex  Joints  are  (fay  fome)  die  more 
confufed,  aqd  the  more  fubjedt  to  Defedls ;  but  the 
more  fimple  and  plain  they  are,  the  truer  and  ftronger 
is  the  Work,  as  thofe  Joints  between  A  and  B,  which 
are  plain. 

What  I  have  here  offered  by  way  of  difeovering 
the  feveral  Degrees  of  the  Strength  and  Solidity  (ft 
Materials,  is  fomething  like  the  Experiment  made 
by  the  Gentlemen  of  the  Royal  Academy  of  Sciences 
at  Paris,  upon  a  twilled  Cord  compofed  of  20 
Yarns  or  Threads,  each  of  thefe  Yarns,  when  Angle, 
were  capable  of  fuftaining  1  ft  Weight  without 
breaking  *  but  being  twifted  together,  and  converted 
into  a  Cord,  they  could  not  bear  up  a  Weight  of 
20  ft,  for  it  broke  with  a  Weight  of  between  i<S 
and  1 8  ft ;  for  it  is  impoffible  for  human  Art  to 
twift  thefe  20  Yarns  fo  nicely  together,  as  that  all 
of  them  fhall  fuftain  an  equal  Share  of  the  Burthen 
fufpended  by  them  when  in  a  Cord }  fo  that  fome  of 
them  being  loaded  with  a  Weight  fuperior  to  their 
Strength,  and  fome  with  a  Weight  inferior  to  their 
Strength,  they  are  all  in  general  unequally  or  dif- 
proportionably  laden,  from  whence  it  muft  appear 
that  they  muft  be  unable  to  bear  the  Weight  of  the 
20  ft  before  mentioned.  Thus  fuppofing  a  Cubical 
Inch  of  Stone  to  be  able  tb  bear  100ft,  it  would 
not  from  thence  follow  that  ten  fuch  Cubes  would 
fuftain  a  Burthen  of  1000  ft,  becaufe  aMafsorBody 
of  that  Weight  would  not  bear  alike  upon  all  the 
10  ,•  wherefore  fome  of  them  being  more  heavily 
laden  than  others,  they  would  all  be  crufhed,  one 
after  another,  from  whence  happens  the  flying  or 
breaking  of  the  Stones  of  an  Archivolt,  and  of  all 
Bodies  which  are  not  prefs’d  upon  equally  through¬ 
out  the  whole  Plane  of  their  Superficies. 

What  Proportion  the  Piers  and  Pilafters  ought 
to  bear  to  the  Apertures  or  Lights  of  the  Arches,  and 
of  the  Weights  they  are  laden  by,  fee  the  following 
Table. 
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The  foregoing  Table  gives  the  Proportions,  of 
the  Length  of  the  VoufToirs,  or  the  Height  of  the 
Archivolts,  as  well  as  can  be  gather’d  and  afcertain’d 
from  the  beft  Authors,  and  Works  of  Antiquity, 
which  cannot  be  reduced  to  an  exaft  Geometrical 
Demonftration,  and  has  been  purely  calculated  from 
Experience  of  the  more  folid  or  courfe  Confiftence 
of  Stones,  upon  which  Point  this  whole  Article  turns. 

That  Phyfics  bear  a  greater  Share  in  this,  than 
either  Mechanicks  or  Geometry. 

Experiment. 

*  '  s  •'  lii.  iE  t  ’ 

In  order  to  be  fully  confirmed  in  what  I  have 
here  advanced  concerning  the  Pufh  or  PreiTure  of 
Arches  and  Vaults,  as  alfo  of  the  Length  of  Vouiloirs, 
or  the  Height  of  Archivolts,  I  had  Recourfe  to  the 
following  Experiment. 

I  got  a  fmall  Semi-Arch  of  io  certain  fyleafures 
in  Diameter,  and  Semi-circular,  as  in  the  above 


Table.  This  Semi-Arch  Icompofed  of  9  VoufToirs 
(fee  Fig.  31.  A  B,  C  D,  Plate  II.)  which  were  made 
of  Wood,  and  turn’d  it  up  againft  a  Wall  in  ABE, 
as  againft  an  immovable  Key  upon  the  Half  Centre 
BCE..,  . 

Thus  having  plac’d  the  9  VoufToirs  C  B,  upon  the 
Half  Centre  C  B,  I  loaded  them  behind  with  other 
Pieces  of  Wood,  equal  to  them  in  Bulk,  and  alike 
in  Weight,  I  plac’d  nine  more  upon  one  another, 
after  the  Manner  you  may  fee  in  the  Figure,  by 
F  G,  and  behind  them  I  ranged  the  four  others,  at 
I :  This  done,  I  uncentered  the  Semi-Arch  E  B  C, 
and  it  remained  immovable  in  the  Pofition,  you 
fee  it  in  the  Figure. 

I  afterwards  took  away  the  Pieces  of  Wood 
which  form  the  Butment,  and  keep  in  the  Reins  or 
Sides  of  the  Arch,  one  after  another,  according  to 
the  Numbers,  9,  8,  7,  6,  5,  1,  13,  4,  12,  3,  fo 
that  there  remained  but  the  four  under  moth,  viz, 
1 1,.  2, 10,  1  •  which  four  fupported  the  Semi-Arch 

ABCD: 


A 


B  R  I 


B  R  I 


from  an  Arch  of  1  Foot,  to  that  of  1  io  Foot  Aperture. 
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A  B  C  D :  but  as  foon  as  I  began  to  remove  the 
ii,  the  Vouffoirs  fell  afunder. 

This  Experiment  gave  me  to  underftand,  in  the 
firft  Place,  That  the  Mafs  of  Stone- Work,  which 
the  Sides  or  Declivity  of  Vaults  are  laden  by,  ferve 
them  for  a  Support  to  keep  the  VoufToirs in^Equi- 
librio,  that  they  may  not  deviate  or  depart  from  the 
Curve  form’d  by  their  Centre,  and  likewife,  that 
their  ftrongeft  Pufh  is  in  that  Place. 

Secondly,  The  Experiment  was  made  with  Pieces 
of  Wood-  (which  confequently  were  very  light) 
that  had  nothing  between  their  Joints  to  keep  them 
together  ;  they  neverthelefs  kept  each  other  up,  by 
Means  of  their  Mould  or  Cut,  which  I  had  given 
to  a  Joiner  to  make  them  by. 

Thirdly,  This  Experiment  confirms  me  in  Opi¬ 
nion,  that  if  we  made  our  Archivolts  without  any 
Mortar,  Cement,  or  Cramps,  in  Imitation  of  the 
Ancients,  and  afterwards  ran  a  kind  of  fine  Mortar 


or  Cement,  made  of  Pulverized  Stone,  into  the 
leveral  Abreuvoirs,  the  Work  would  be  much  more 
durable  than  it  can  be  with  thick  Beds  of  Mortar, 
which  yield  to  the  immenfe  Weight  of  the  fuperin- 
cumbent  Stones. 

Fourthly,  From  the  Foot  of  the  Semi- Arch  having 
rais’d  the  Perpendicular  C  K,  I  found  that  the  Vouf¬ 
foirs  B  C,  which  are  interfered  by  the  Line  C  K> 
never  attempted  to  fall  afunder  till  the  Part  of  the 
Butment  C IC  was  made  lighter  than  the  Part  of  the 
Semi-Arch  C  B  ;  which  confirms  what  I  faid  be¬ 
fore.  Thus  rhe  Voufloirs,  together  with  the  Mate¬ 
rials  they  are  laden  with,  ought  to  be  in  jEquili- 
brio  with  the  Butment  which  you  would  have  to 
refill:  their  Pufh,  or  the  Work  mull  infallibly  fall  to 
Pieces. 

I  have  calculated  the  above  Table,  in  order  to 
make  thefe  Things  familiar  to  Perfons  who  are  igno¬ 
rant  of  Geometry. 
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Which  of  the  fever  al  Sorts  of  Arches,  fixed  or  erec¬ 
ted  upon  one  and  the  fame  Diameter,  would  be 
capable  of  fufiaining  the  greatefi  Weight,  and  in 
what  Proportion  their  ’Efforts  or  Pufhes  are  to  one 
another,  whether  they  be  Sceam  Elliptick,  Semi- 
Circular,  or,  in  Jbort,  of  the  third  Point  or 
Gothic. 

If  due  Attention  be  given  to  what  I  have  already 
laid  down,  it  may  be  allowed,  that  the  Pufhes  of  all 
Arches  of  different  Degrees  of  Flatnefs,  are  to  the 
Weight  by  which  they  are  laden,  as  their  feveral 
Degrees  of  Inclinations  are  to  the  Breadth  of  the 
Butment,  which  is  to  fecure  them  ;  and  it  will  alfo 
be  found,  that  thofe  whofe  Pufh  is  the  leaft  inclined 
(or  oblique)  will  be  able  to  fuftain  greater  Burthens 
than  thofe  which  border  upon  the  Strait-Arch, 
which  is  the  weakeft  of  all. 

Let  us  fuppofe  the  Strait-Arch  C  A,  Fig.  30. 
Plate  II.  to  be  a  Beam  tranfported  or  removed 
to  A  C,  Fig.  32.  Now  it  is  certain,  that  if  in  this 
Situation  it  was  laden  with  a  Weight  of  100,  and  it 
fhould  happen  to  break,  it  would,  neverthelefs,  be 
able  to  bear,  not  only  a  Weight  of  100,  but  alfo  a 
Weight  infinitely  greater,  if  it  was  raifed  perpendi¬ 
cularly,  as  A  B. 

But  I  fhall  put  the  Cafe  here,  that  it  would  bear 
200,  and  therefore  150  being  the  mean  Propor¬ 
tional  between  100  and  200,  or  between  the  firft: 
Pufh  (as  we  will  call  it)  and  the  fecond,  it  will  be 
found,  that  the  Beam  being  elevated  to  45  De¬ 
grees  in  A  D,  it  will  bear  that  Weight  (viz.)  150, 
to  form  a  Semi-circular  Arch.  If  you  lower  it  down 
to  AF,  to  form  an  Elliptical  Arch,  it  will  be  found, 
that  if  you  take  the  mean  Proportional  between  the 
Semi-circular  Arch  A  D,  and  the  Beam  (or  Strait- 
Arch)  AC,  theEllipfis  will  bear  but  125  ;  infhort, 
the  mean  Proportional  between  the  Semi-cirCiilar 
Arch,  which  is  150,  and  the  Power  or  Force  of 
A  B  200,  will  be  175,  and  that  will  exprefs  the 
Strength  of  the  Gothic  Arch  A  E.  Thus  the  higher 
an  Arch  is  carried  up,  the  ftronger  will  it  be;  and 
the  flatter  or  lower  it  is,  the  weaker.  This  Article 
may  be  determined  to  the  niceft  Exadtnefs,  when 
you  (hall  have  difeovered  or  agreed  upon  the  Dif¬ 
ference  of  the  Strength  of  a  Beam,  when  laid  down 
like  a  Strait- Arch,  as  AC,  and  when  eredfed  per¬ 
pendicularly,  A  B. 

From  this  Demonftration  we  infer.  That  the 
Gothic  Arch  is  ftronger  than  the  Semi-circular, 
the  Semi-circular  Arch  ftronger  than  the  Elliptical, 
and  this  laft  than  the  Strait-Arch. 

Fig.  32.  in  Plate  II.  helped  me  to  make  an  Expe¬ 
riment  whereby  to  find  the  Weights  of  all  Sorts  of 
Bodies,  at  different  Inclinations,  as  may  be  learned 
from  the  following  Paragraph. 

Paragraph. 

Of  the  Weight  of  Bodies  at  different  Inclinations,  and 
the  Manner  of  calculating  it. 

A  Body  A  B  (Plate  II.  Fig.  32.)  uniform  through¬ 
out  its  whole  Length  and  Thicknefs,  no  matter 
whether  round  or  fquare, weighed  100  upon  the  Point 
of  Support  A,  or  upon  itfelf  when  eredted  perpen¬ 
dicularly,  as  A  B. 

But  when  this  fame  Body  A  B,  was  laid  down 
horizontally,  or  on  a  Level,  upon  the  Points  A  and 
C,  which  were  cquidiftant  from  the  Centre  or 
Middle  of  it,  it  prefled  upon  the  Point  A,  with  a 
Weight  of  50  only;  becaufe,  as  the  whole  Weight 
is  equally  fupporced  by  the  Points  A  and  C,  the 


whole  Weight  aforefaid  is  equally  divided  between 
them,  thus,  as  it  bears  yo  upon  A,  and  50  upon  C, 
the  Sum  of  thofe  two  Numbers  is  100,  the  whole 
Weight. 

When  I  altered  the  Pofition  of  this  Body  A  C, 
by  giving  it  an  Elevation  of  45  Degrees  in  A  D, 
I  found  that  it  prefTed  upon  D  with  a  Weight  of  ay 
only  ;  wherefore  it  muft  prefs  upon  A  with  a 
Weight  of  75,  inafmuch  as  the  Sum  of  thofe  two 
Numbers  gives  100,  the  whole  Weight  which  was 
to  be  found. 

I  then  made  two  other  Experiments,  by  elevate- 
ing  the  aforefaid  Body  from  A  D  to  Gi\  in  E,  by 
deprefling  or  declining  to  225-  Degrees,  in  F  ;  upon 
the  Point  E  it  prefled  with  a  Weight  of  12J-  only, 
and  upon  the  Point  F,  with  a  Weight  of  375-;  and 
confequently,  I  found  that  E  A,  at  an  Elevation  of 
67° ,  30',  prefling  after  the  Rate  of  12I  only  upon 
the  Point  E,  muft  prefs  with  a  Weight  of  875-  upon 
its  Point  A ;  and  alfo,  that  A  F,  at  an  Elevation  of 
220,  30',  muft  prefs  upon  its  Point  A  with  a  Weight 
of  62j  ;  and  thus  you  will  find  it  in  continued  Pro¬ 
portion,  by  fubdividing  the  Parts,  BE,  ED,  D F, 
and  F  C :  From  hence  I  calculated  a  Table,  which 
ihews,  that  the  Body  AB  prefles  the  greater  upon 
its  Point  of  Support  A,  the  higher  it  is  elevated 
above  the  Level  AC;  and  inversely,  that  the  afore¬ 
faid  Point  of  Support  is  the  leaft  prefled  the  more 
the  Body  A  B  is  inclined  towards  C,  and  fo  on  be¬ 
neath  the  Level  AC,  by  a  reverfe  Pofition  indeed, 
but  however,  in  the  very  fame  Proportion. 

In  order  to  this,  I  have  fuppofed  the  Body  A  B, 
to  be  uniform  throughout  its  whole  Dimenfions, 
and  to  weigh  100  (no  matter  whether  Pounds  or 
any  other  Weights)  and  to  be  100  equal  Parts  in 
Length. 

Having  laid  down  this  for  a  Foundation,  I  found 
no  Difficulty  in  inveftigating  the  Effort  and  Power 
of  all  Bodies  whatfoever,  more  or  lefs  inclined, 
whether  in  a  Strait  Line  or  a  Curve ;  for  by  reduce- 
ing  the  Curves  to  Strait  Lines,  or  at  leaft,  by  fup- 
pefing  the  Curves  to  be  equally  fupported  by  the 
Extremities  of  their  Chords,  and  by  comparing  the 
Chords  tvith  One  another,  I  refolve  the  Strength 
and  Weight  of  all  Arches  and  Vaults,  of  whatfoever 
Figure  they  be,  whether  regular  or  irregular,  as  I 
fhall  now  demonftrate. 

But  you  muft  previoufly  confult  the  following 
Table,  where  it  will  be  feen,  that  the  firft  Column 
contains  the  various  Degrees  of  the  Inclination  of 
Bodies  whofe  Weight  we  would  calculate.  You 
fhall  again  fuppofe  the  Body  to  weigh  100  ft  (or 
anything  elfe)  or  any  other  Number  which  anfwers 
to  the  equal  Parts  into  which  it  is  divided,  and  the 
Inclination  of  the  Body  fhall  be  determined  by  a 
certain  Number  of  Degrees. 

This  being  premifed,  let  there  be  an  Arch  of  any 
other  inclined  Body,  whofe  Weight  or  Preffure  at 
the  Key  you  would  know.  Let  us  fuppofe  it  to  be 
the  Half  of  the  Semi-circularArch,  (Fig.  29.  Plate  II.) 
whofe  Preffure  or  Weight  you  would  know  at  the 
Key  E ;  calculate  the  W eight  of  the  Stone  or  Brick- 
Work,  E  H  A,  of  the  Semi- Arch,  which  you  may 
eafily  do,  by  a  previous  Knowledge  of  the  Weight 
of  a  Cubic  Foot  of  either  of  thofe  Materials :  For 
fuppofe  that  E  H  A  weighs  9750  ft,  the  j-  of  which 
will  be  4875:  ft,  but  the  Chord  of  the  Semi-Arch  is 
at  an  Inclination  of  45 0 ;  therefore  (from  the  Table 
beneath)  fay,  If  50,  the  laft  Number  or  Term,  gives 
the  Weight  of  2y  at  an  Inclination  of  45'°,  how  much 
will  4875,  the  Half  of  the  Weight  of  the  whole 
Triangle  A  H  E,  give,  and  it  will  come  out  243  7!-; 
fo  that  the  Body  EHA,  weighing  in  all  9750,  will 
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weigh  at  the  Key,  at  an  Inclination  of  4.50,  2437!, 
which  laft  Number  being  fubtra&ed  from  9750, 
it  will  be  found  to  weigh,  or  to  puih  at  the  Foot 
or  Coufnet  7312!-.  It  is  after  this  Manner  that  you 
are  to  determine  with  regard  to  the  Strength  of 
Buttreffes  for  the  Support  of  Vaults,  Walls,  &c. 

From  hence  we  conclude  that  the  Key  E  of  the 
Arch  being  preffed  on  one  Side  by  a  Weight  of 
2437!,  and  as  much  on  the  other,  the  Solidity  or 
Strength  ought  to  be  able  to  refill  a  Weight  of 
4.874.  It  is  in  Cafes  of  this  Kind  that  the  above 
Rule  may  be  of  confiderable  Service. 


^  TABLE  of  the  Proportion  of 
the  Weight  or  Preffure  of  Regular 
Bodies ,  at  all  Degrees  of  Inclination . 
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What  ought  to  be  the  Profit  or  Thicknefis  for  fuftain- 
ing  the  Earths  of  a  Terras ,  Rampart ,  &c.  to  any 
given  Height  pofible. 

Infractions,  which  are  fiaid  to  have  been  delivered 
by  the  Marefbal  Vauban,  for  the  Ufe  of  the  Engi¬ 
neers,  who  ferved  in  his  Time  and  under  his  Di¬ 
rections. 

1.  In  Countries  where  the  Stone  is  very  good, 
the  Thicknefs  at  Top  may  be  4*  Foot  ,•  but  in 
Places  where  it  is  but  indifferent,  it  may  be  allowed 
5j  Foot,  or  more,  if  it  be  very  bad  indeed. 

2.  The  Buttreffes  at  the  Saliant  Angles  muft  be 
redoubled  and  floped  on  each  Side,  in  Proportion 
to  the  Right  Lines,  which  form  the  faid  Angles. 

3.  The  Keyfhall  always  be  railed  perpendicularly 
at  the  Extremity  and  the  Sides,  and  well  bound  to 
the  Body  of  the  Wall. 

4.  The  Buttreffes  fhall  be  carried  up  as  high  as 
the  Cordon.  It  would  not  be  amifs  if  they  were 
carried  up  two  Foot  higher  for  the  Support  of  the 
Parapet. 

5.  In  Works  where  the  Facing  is  carried  up  but 
Half-way,  or  ■§  of  the  Height  of  the  Rampart,  and 
the  reft  with  Gazon,  you  muft  allow  it  the  fame 
Thicknefs,  as  if  it  had  been  carried  up  with  Stone 
to  the  Top  of  the  Rampart:  For  Example,'  If  it 
was  carried  up  with  Gazon  or  Sods  to  the  Height 
of  15  Foot  above  the  Stone-Work,  the  Top  of  it 
fhould  be  augmented  with  3  Foot  ;  which,  with 
the  7  it  had  before,  will  give  8  Foot  for  the  Foot 
of  the  Gazon. 

6.  The  Subftance  or  Strength  of  the  Buttrefles, 
in  Proportion  to  the  Height  of  the  Facing  :  For 
Example ;  If  the  Facing  be  35  Foot  in  Height, 
(viz.)  20  Foot  in  Stone,  and  17  Foot  in  Gazon, 
the  Buttreffes  muft  be  regulated  by  the  Profil  of 
37  Foot  in  Height,  and  the  Facing  of  Stone,  muft 
be  of  the  fame  Thicknefs  at  the  Height  of  20 
Foot,  as  if  it  had  been  37  in  Height. 

7.  That  in  Places  where  there  are  Cavaliers  to 
be  made,  as  at  Telaubeuge,  you  muft  augment  the 
Thicknefs  of  the  Profil  at  Top  with  f  Foot  for 
every  7  Foot  that  the  Cavalier  is  to  be  carried  up 
above  the  Lining  or  Wall,  and  the  Buttreffes  fhall 
be  in  Proportion.  This  is  to  be  underftood  of 
the  great  Lining  of  the  Place,  and  not  of  thofe 
which  are  fometimes  made  for  Cavaliers,  and  only 
when  the  Foot  of  the  Cavalier  is  within  3  or  4 
Fathoms  of  the  Parapet. 

8.  The  two  laft  Columns  of  the  following  Table 
gives,  in  Cubic  Fathoms,  Feet,  and  Inches,  what 
each  running  Fathom  contains,  the  Buttreffes  being 
included. 

9.  Thefe  Profils  are  only  propofed  for  the  Stone- 
Work,  which  is  to  fuftain  great  Weights  of  Earth, 
which  has  been  newly  removed,  and  not  for  that 
which  is  ramm’d  upon  firm  Earth,  which  has  never 
been  removed,  as  are  for  the  moft  Part  the  Linings 
of  Moats  or  Foffes. 
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Solid  Content  of  the  Running  Fathom  of 
Mafon-Work,  including  the  Buttreffes  at 
15  Foot  Diftance  from  each  other. 
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The  Opinion  of  Mr.  Bullet. 

As  for  the  Earths  of  Ramparts,  which  pufh  in- 
cefifantly,  no  one  ever  yet  (fays  he)  hath  laid  down 
any  Rule,  to  afcertain  the  Dimenfions  or  Subftance 
of  Walls  proper  to  fupport  them.  That  Earths, 
the  more  Tandy  they  are,  the  more  they  pufh,  and 
run,  becaufe  they  are  rounder  than  the  Particles  of 
common  Earth. 

It  is  demonftrated  (fays  he)  from  the  Principles 
of  Statics,  that,  in  order  to  flop  a  Ball  upon  an  in¬ 
clined  Plane,  it  muft  be  counter-balanced  by  a 
Force  or  Height,  which  bears  fuch  Proportion  to 
the  Weight  of  the  Ball,  as  the  Height  of  the  in¬ 
clined  Plane  is  to  its  Length,  or  as  the  Side  of  a 
Square  does  to  its  Diagonal  j  which  Proportion,  tho’ 
it  be  incommenfurable,  we  may  come  very  near  to 
it:  It  is  as  5  is  to  7,  wherefore  the  Refinance  of 


the  Wall  for  fupporting  the  Earth  of  a  Triangle, 
muft  be  to  the  laid  Triangle  as  5  is  to  7. 

In  order  to  come  at  the  Solution  of  this,  you  muft 
meafure  the  Superficies  of  the  Triangle  j  to  which 
Purpofe  he  fuppofes  each  of  its  Sides  to  be  6  Fa* 
thorns,  from  whence  the  Area  of  the  Triangle  will 
be  found  to  be  18  Fathoms  3  you  are  then  to  find 
out  a  Number  which  is  to  18  as  7  is  to  5,  which 
will  be  a  little  lefs  than  13,  the  Profil  then  of  a  Wall 
for  fuftaining  the  faid  Earth,  muft  be  13  Fathoms 
in  Surface.  Thus  theRefiftancc  of  this  Wall  would 
be  equal  to  the  Pufh  of  the  Earths,  if  the  Stone- 
Work  was  to  be  of  the  very  fame  Specific  Gravity 
with  the  Earth’s. 

This  being  premifed,.  the  next  Thing  to  be  con- 
fidered  is,  VV'nat  Talus  is  to  be  allowed  to  the 
Wall :  If  it  be  the  W all  of  a  Rampart,  it  is  com¬ 
monly  allowed  a  Talus  of  5  of  its  Height  3  as  (for 
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Example)  if  the  Wall  AB  (Plate  II.  Fig.  33.)  is 
6  Fathoms  in  Height,  it  is  allowed  a  Talus  of  £, 
from  A  to  C,  which  goes  doping  away  2  Inches 
in  a  Foot,  this  Inclination  (viz.)  C  B,  together 
with  the  perpendicular  Line  AB,  forms  an  Angle 
of  90,  27',  45  Seconds. 

And  in  order  to  know  by  this  Rule  the  lower 
Thicknefs  of  a  Wall  which  is  6  Fathoms  in  Height, 
you  muft  reduce  the  Triangle  before  mentioned, 
whofe  Area  or  Surface  is  18  Fathoms,  into  fquare 
Feer,  which  you  will  have  by  multiply  18  by  36, 
the  Product  of  which  Multiplication  will  be  648, 
the  Number  of  the  fquare  Feet  contained  within 
the  Triangle  aforefaid,  then  find  a  Number  that  is 
to  648  as  1 3  is  to  1 8,  which  you  will  have  thus  by 
the  Rule  of  Three 3  as  18  is  to  13  fo  is  648  to  a 
fourth  Number.  This  being  work’d  after  the  ufual 
Way,  you  will  have  468  for  the  Superficies  of  the 
Profil  of  the  Wall  3  which  Number  (m.)  468,  if 
it  be  divided  by  36,  the  Height  (in  Feet)  ot  the 
faid  Wall,  you  will  have  13  Foot  for  its  Thicknefs. 

If  it  had  been  uniform  throughout,  or  perpendicu¬ 
lar  on  each  Side,  but  as  it  has  6  Foot  Talus,  one 
Half  of  them  muft  be  added  to  13,  which  will 
make  16  for  the  lower  Thicknefs  3  and  one  Half 
fubtradted  from  13,  which  will  give  the  upper 
Thicknefs  (viz.)  10  :  So  that  the  whole  Height  of 
the  Wall  (viz.)  3 6  Foot,  will  be  to  its  lower  Thick¬ 
nefs,  as  36  is  to  163  and  to  its  upper  Thicknefs,  as 
3  6  is  to  103  and  the  Profil  of  the  Wall  will  be  to 
the  Triangle  of  Earth,  as  13  is  to  18,  as  was  at 
firft  laid  down. 

Since  this  Rule  may  ferve  to  difeover  the  due 
Subftance  or  Thicknefs  of  the  Walls  or  Linings  of 
Ramparts,  in  Proportion  to  the  Heighc  of  Earth 
they  are  to  fupport,  this  Propofition  may  be  reduced 
to  lower  Terms,  by  taking  one  Half  of  36,  which 
is  18,  the  one  Half  of  16 ,  which  is  8,  for  the 
Thicknefs  of  the  Wall  at  Bottom  3  and  if  the  above- 
faid  Talus  be  obferved,  you  mufc  allow  5,  the  Half 
of  10,  for  the  upper  Thicknefs  3  for  18,  8,  and  5, 
are,  between  themfelves,  as  3 6,  16 ,  and  10,  which 
are  the  Proportions  or  Dimensions  fpecified  above. 
Thus  may  we,  by  this  Rule  or  Propofition,  have 
the  Thickneffes  of  all  the  Walls  or  Linings  of  Ram¬ 
parts,  in  Proportion  to  their  Height. 

Whatever  Variation  or  Defed  can  arife  in  this 
Hypotheiis,  muft  be  owing  to  the  different  Taluf- 
fes  which  may  be  given  to  the  Walls  or  Linings  of 
Ramparts  or  Terraffes.  I  have  given  g  of  the 
Height  for  the  Talus  of  the  Linings  of  Ramparts, 
thinking  that  ~  would  rather  be  too  much  :  But  this 
muft  be  left  to  the  Decifion  of  the  prudent  En¬ 
gineer. 

As  for  the  Walls  of  Terrafles,  when  they  are  of 
no  great  Height,  as  (for  Example)  of  12  Foot, 
they  may  be  allowed  a  Talus  of  £  3  and  when  they 
are  but  6  Foot  in  Height,  H  will  be  enough,  if 
the  Work  be  good. 

BRIDGE  [ ot‘ Boats ]  Boats  made  of  Copper,  and 
joined,  Side  by  Side,  till  they  reach  acrofs  a  River, 
which  being  covered  with  Planks,  are  marched 
over  by  the  Soldiery. 

BRIDGE  [of  Rujh.es']  a  Bridge  made  of  great 
Bundles  of  Ruffes  bound  faft  together,  over  which 
Planks  being  laid,  and  faftened,  are  laid  over  marff  y 
Places,  to  be  paffed  over  either  by  Foot  or 
Horfe. 

A  Draw- BRIDGE,  one  that  is  faftened  with 
ftrong  Hinges  at  one  End  only,  fo  that  the  other 
may  be  drawn  up,  and  then  the  Bridge  ftands  up¬ 
right,  to  obftrud  the  Paffage  of  either  Ditch  or 
Moat. 


BRIDGE  [in  Gunnery]  the  two  Pieces  of  Tim¬ 
ber  which  go  between,  the  two  Tranfums  of  a, 
Gun-Carriage,  on  which  the  Bed  refts. 

BRIDGES  [in  Heraldry]  probably  intimate,  that 
the  Bearers  have  formerly  obtained  them  for  theft 
Arms  3  either  for  having  built  Bridges  for  the  Ser¬ 
vice  of  the  Publick,  or  elfc  by  way  of  Allufion  to 
the  Name,  as  of  Trowbridge. 

Floating  BRIDGE,  a  Bridge  made  in  Form  of  a 
Work  in  Fortification,  called,  A  Redoubt,  confift- 
ing  of  two  Boats  covered  with  Planks,  which  are 
folidly  framed,  fo  as  to  bear  either  Horfe  or  Can¬ 
non. 

BRIDGE  of  Communication,  is  a  Bridge  made  over 
a  River,  by  which  two  Armies  or  Forts,  which  are 
feparated  by  that  River,  have  a  free  Communica¬ 
tion  one  with  another. 

BRIDGE  Flying ,  a  Term  in  Fortification  :  See 
Font  Volant. 

BRIEF  (or  Breve)  a  Term  in  Law,  fignifying 
Procefs  that  iffues  out  of  the  Chancery,  or  other 
Courts,  commanding  the  Sheriff  to  fummon  or 
attach  A ,  to  anfwer  to  the  Suit  of  B,  &c.  But  more 
largely,  it  is  taken  from  any  Precept  of  the  King  in 
Writing  under  Seal,  ifluingout  of  any  Court,  where¬ 
by  he  commands  any  thing  to  be  done  for  the  Fur¬ 
therance  of  Jffftice  and  good  Order. 

BRIEF  [in  Mufck]  a  Meafure  of  Quantity, 
which  contains  two  Strokes  down  in  beating  Time* 
and  as  many  up,  and  is  thus  mark’d  ( 1 ). 

BRIGADE,  is  a  Party  or  Divifion  of  a  Body  of 
Soldiers,  whether  Horfe  or  Foot.  There  are  two 
Sorts  of  Brigades ,  according  to  the  French  Way  of 
accounting.  (1.)  A  Brigade  of  an  Army,  which  is 
a  Body  of  Horfe  confifting  of  10  or  12  Squadrons, 
or  a  Body  of  Foot  of  5  or  6  Batallions  :  And  thi« 
way  an  Army  is  fometimes  divided  into  8  Brigades, 
of  Horfe,  and  4  of  Foot.  (2.)  A  Brigade  of  a 
ompany  of  Cavalry  is  its  third  Part,  when  it  con- 
fifts  only  of  50  Officers  3  but  its  fixth  Part  when  of 
100.  Grand  DiElionaire  Francoife.  F. 

BRIGADE  Major ,  is  an  Officer  appointed  by 
the  Brigadeer,  to  affift  him  in  the  Management 
and  Ordering  of  his  Brigade,  and  he  there  adts  as 
a  Major-General  does  in  an  Army. 

BRIGADIER,  is  he  that  commands  any  Bri¬ 
gade. 

BRIGANTINE,  is  a  fmall  light  Veffel  which  cah 
both  row  and  fail  well,  and  is  either  for  fighting  or 
giving  Chafe  :  It  hath  about  12  or  15  Benches  for 
the  Rowers,  one  Man  to  a  Bench  :  All  the  Hands 
aboard  are  Soldiers,  and  each  one  hath  his  Musket 
lying  ready  under  his  Oar.  Great  Fr.  Diff.  of  Arts 
and  Sciences.  F. 

BRINGERS  up,  in  a  Batallion,  are  the  whole 
laft  Rank  of  Men  in  it,  or  the  laft  Man  in  every 
File. 

To  BRING  up  [with  Carpenters']  a  Term  us’d 
when  they  dilcourfe  with  Bricklayers,  and  then  they 
fay,  bring  up  the  Foundation  fo  high,  bring  up  fuen 
a  Wall,  bring  up  the  Chimnies,  &c.  which  is  as 
much  as  to  fay,  build  the  Foundation,  e jrc.  fo 
high. 

BRISURE,  a  Term  by  fome  Writers  of  Fortifi¬ 
cation,  for  a  Line  extended  in  Length  from  4  to 
5  Fathom,  which  is  allov  ed  to  the  Curtain  and 
Or i lion,  to  make  a  hollow  Tower,  or  to  cover  the 
concealed  Flank.  F. 

BRISURE  [in  Blazonry ]  is  in  French  derived 
from  Brif&r ,  to  break,  becaufe  they  feem  to  break 
the  principal  Figure,  and  what  the  Engliflj  exprefs 
by  Differences,  and  is  ufed  to  diftinguifli  between 
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the  elder  and  younger  Brothers,  and  Baftards,  in  a 
Coat  of  Arms,  as  a .Label,  Half- Moor:,  &c. 

To  give  a  BROAD  -Side  [Sea  Language]  is  to 
difcharge  all  the  Great  Guns  which  are  on  one  Side 
of  the  Ship,  at  once. 

BRODE  Halpeny ,  or  Broad  Halfpeny ,  or  Board- 
hal-penny  fa  Term  in  Law)  fignifying,  to  be  quit 
of  certain  Cuftoms  exa&ed  for  fetting  up  Tables  or 
Boards  in  Fairs  or  Markets  ;  and  tbofe  that  were 
freed  by  the  King’s  Charter  of  this  Cuftom,  had 
this  Word  put  in  their  Letters  Patents  ;  by  reafon 
whereof,  at  this  Day,  the  Freedom  itfelf,  for  Bre¬ 
vity  of  Speech,  is  called  Broad  Hal-peny. 

BROKEN  Radiation  [in  Catoptricks ]  is  the 
breaking  of  the  Beams  of  Light,  as  teen  through  a 
Glafs  that  is  cut  into  feveral  Panes  or  Pieces. 

BROKEN  Ray ,  or  Ray  of  Refraffion ,  in  Diop- 
tricks,  is  a  Right  Line,  whereby  the  Ray  of  Incidence 
changeth  its  Rectitude,  or  is  broken  in  traverling 
the  fecond  Medium,  whether  it  be  thicker  or  thin¬ 
ner. 

BRONCHANT  [in  Blazonry ]  fignifies,  fur¬ 
mounting,  or  appearing,  as  Bronehant  fur  le  tout : 
i.  e.  {landing  out,  or  fhewing  itfelf  over  all,  as 
when  an  Efcutcheon  is  feme,  or  ftrew’d  all  over 
vwith  fleurs  de  lis,  or  the  like,  and  over  them  a 
Beaft,  or  other  things,  that  feem  to  rover  fo  many 
of  thofe  things,  that  the  Efcutcheon  is  fuppos’d  to 
be  ftrew’d  with  all  over  ;  but  that  they  are  hid  by 
that  other  Bearing  that  (lands  before  them. 

BRONCHIA  [B£py%a,  Gr.]  certain  hollow 
Pipes  difperfed  through  the  Lungs,  which  are 
Branches  of  the  Wind- Pipe. 

BRONCHIALE  {Anatomy]  a  particular  Artery 
of  the  Lungs. 

BRONCHOCELE,  [B foy^wto,  of  B(oyx@-, 
the  Ajpera  Arteria,  and  Kma »  a  Swelling,  Gr. j  is  a 
Tumour  in  the  Top  or  the  middle  Fiftulous  Part  of 
the  Wind-Pipe.  Blanchard . 

BRONCHOTOMY  [ B^yx^puct  of  (iyyx@~> 
and  rlpeva,  Gr.  to  cut ]  is  the  Section  of  the  Wind- 
Pipe  in  a  membraneous  Part  betwixt  two  of  the 
Rings.  It  is  ufed  to  prevent  Suffocation  in  People 
troubled  with  a  Squinancy  or  QuinJ). 

BRONCHUS  [B poyx@">  Gr.]  is  the  Middle 
Fiftulous  Part  of  the  Wind-Pipe,  whofe  Fore-part 
is  made  up  of  fo  many  little  Rings;  the  Upper-part 
is  called  Larynx,  and  the  Under,  Vejicularis.  It 
ferves  for  the  Modulation  of  the  Voice,  and  in 
Refpiration. 

The  Ramifications  of  the  Ajpera  Arteria ,  or 
Wind-Pipe,  all  over  the  Lungs,  are  called  the  Bron¬ 
chia  of  the  Lungs. 

BRONTOLOGY  [Byvi vXoya,  of  G&vrii,  Thun¬ 
der,  and  to  fay]  a  Difcourfe  or  Treatife  of 

Thunder. 

BROOM  TNG,  or  Breaming  of  a  Ship ,  is  burn¬ 
ing  off  the  Filth  (he  hath  contracted  on  her  Sides, 
with  Straw,  Reeds,  <&c.  when  (lie  is  on  a  Careen, 
or  on  the  Ground  ;  fo  that  this  is  a  kind  of 
Graving. 

BRUDGBOTE,  or  Bridge  bote,  a  Law  Term, 
fignifying  to  be  quit  of  giving  Aid  to  the  Repair  of 
Bridges. 

BRUMAL  [Brumalis,  L.]  is  that  which  comes 
in  Winter ;  as  the  Brumal  Solflice,  as  fome  call  the 
Winter  one. 

BRUSK :  See  Tenny. 

BUBO,  is  the  Groin,  or  Place  from  the  Bending 
of  the  Thigh  to  the  Privy-Parts ;  alfo  a  Tumour  in 
the  Groin,  proceeding  from  the  Pox  or  Peftilence. 
Blanchard. 

Rejlilential  BUBO,  a  Plague,  Sore,  or  Botch, 


Venereal  BUBO,  a  g'ofs  Impofthume  or  Swel¬ 
ling,  ariling  in  the  Groin,  occafioned  by  the  French 
Pox. 

BUBONOCELE  [  Ba&yyojoiAw  of  BjsCW,  the 
Groin,  and  Kwaw,  a  Swelling  or  Rupture,  Gr.]  is  a 
Rupture,  when  the  Inteftines  fall  into  the  Groin,  or 
the  outmoft  Skin  of  the  Scrotum  :  Sometimes  it  is 
taken  for  a  Bubo  or  Swelling.  Blanchard. 

BUCCELLATION,  by  fome  Chymifts,  fignifies 
a  dividing  into  Gobbets. 

BUCCINATOR,  is  the  round  circular  Mufcle 
of  the  Cheeks,  thin  and  membranous,  interwoven 
with  various  Fibres,  and  infeparably  girt  about  with 
the  Tunick  of  the  Mouth.  Cafferius  has  obferved 
a  certain  ftrong  Band  that  grows  outwardly  in  the 
Centre  of  this  Mufcle,  which  fpreading  itfelf  about 
the  Cheek-Bone,  is  terminated  in  a  little  (lender 
Mufcle  direCtly  oppofite  to  that  Part  of  the  Face 
called  Bucca  :  It  arifes  from  the  Upper  Jaw-Bone, 
and  is  fattened  in  the  Lower,  at  the  Roots  of  the 
Gums.  Its  Ufe  is,  to  move  the  Cheeks  with  the 
Lips,  and  ferves  as  a  Hand  to  the  Teeth,  whilft  it 
tofles  the  Meat  to  and  fro,  and  throws  it  upon  the 
Teeth,  that  it  may  be  more  exaCtly  chewed.  This 
Mufcle  hath  the  Name  of  Buccinator  from  its  force- 
ing  out  the  Breath  of  Trumpeters.  Mr.  Cowper 
faith,  It  fprings  not  from  the  Ends  of  the  Upper, 
nor  ends  in  that  of  the  Under  Jaw,  nor  is  it  of 
that  Figure  which  vulgar  Anatomifts  pretend,  nor 
intermix’d  with  various  Orders  of  Fibres;  but  that 
it  arifes  broad  and  flefhy  from  the  Fore-part  of  the 
Procejffus  Corona  of  the  Lower  Jaw,  and  from 
hence  proceeding  with  direCt  Fibres,  it  adheres  to 
the  Gums  of  bo  da  the  Jaws,  and  is  fo  inferted  to 
the  Angle  of  the  Lips.  Befides  it’s  Ufe  in  blowing 
the  Trumpet,  Horn,  &c.  it  pulls  the  Mouth  to 
one  Side.  L. 

BUCOLICKS  [BsiceA/;^  of  Bbjwa ©•,  Gr.  a  Cow 
or  Neat-LIerd]  are  Paftoral  Songs  or  Poems, 
fuch  as  the  Eclogues  of  Virgil,  and  the  Idyls  of  Theo¬ 
critus,  in  which  Herdfmen  and  Country  Swains, 
&c.  are  reprefented  difeourfing  concerning  their 
Amours,  or  Love  Intrigues. 

To  BUDDLE,  is  the  Word  in  the  Works  for 
drefling  Tin  Ore,  for  aTyeof  Boards  or  Slate  about 
4  Foot  deep,  6  long,  and  three  over,  wherein  (lands 
a  Man  with  a  Shovel  in  his  Hand  (called  a  Tr am¬ 
bling  Shovel,  as  this  is  alfo  called  the  Trambling 
Buddie)  bare-footed,  to  call  up  the  Ore  about  an 
Inch  thick,  on  a  long  fquare  Board  placed  juft  be¬ 
fore  him,  and  as  high  as  his  Middle,  which  is  cal¬ 
led  the  Buddie  Board  :  There  are  feveral  of  thele 
Buddies  in  which  the  Ore  is  ftill  trambled  over  again 
and  again,  till  it  be  at  lad  fo  well  wafh’d,  as  to  be¬ 
come  what  they  call  Black  Tm ,  which  is  completely 
ready  for  the  Blowing  Houfe. 

BUDGE  Barrels,  are  fmall  Barrels  filled  with 
Gun-powder,  having  a  Purfe  or  Cafe  of  Leather 
made  fall  over  their  Head,  to  prevent  the  Powder’s 
taking  Fire :  They  are  ufed  to  carry  the  Powder  in 
on  board  a  Ship. 

BUILDING.  There  are  fome  good  Rules  and 
Directions  about  Building,  which  are  given  in 
Moxons  Mechanick  Exercifes,  and  other  Books  of 
that  kind,  which  ’tis  very  proper  every  Gentleman 
(hould  be  acquainted  with,  that  he  may  not  be 
cheated  or  impofed  upon  by  his  Workmen  :  And 
thofe  are  fuch  as  thefe :  Firft,  with  refpedl  to  the 
Foundation,  Care  ought  to  be  taken,  that  after  the 
Cellars  are  dug,  if  there  be  any,  or  if  none,  after 
the  Trenches  are  dug,  in  which  the  Walls  are  to 
(land,  to  try  all  the  Foundations,  either  by  a  Crow, 
a  Rammer,  or,  which  is  bed,  with  a  Borer ,  fuch  as 
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Well-diggers,  Miners,  <&rc.  ufe,  whether  they  are 
throughly  found,  and  are  fit  to  bear  the  Weight 
that  is  to  be  laid  upon  them.  If  the  Foundation 
be  not  very  loofe,  it  may  be  cured  by  ramming  in 
i  great  Stones  with  an  heavy  Rammer,  the  Stones 
being  placed  clofe  together,  about  a  Foot  wider  on 
each  Side  of  the  Trench  than  the  Breadth  of  the 
Wall  is  to  be  ;  but  if  it  be  fo  loofe  that  this  will 
not  do,  you  muft  get  good  Pieces  of  Oak,  whofe 
Length  muft  be  the  Breadth  of  the  Trench,  or 
about  2  Foot  longer  than  the  Breadth  of  the  Wall, 
and  thefe  fhould  be  laid  acrofs  the  Foundation, 
about  a  Foot  afunder,  and  being  well  ramm’d 
down,  lay  long  Planks  upon  them,  which  muft  be 
pinn’d  down  to  them  :  And  if  this  be  not  fufficient. 
Piles  of  a  much  greater  Length  muft  be  driven 
down  fo  deep,  till  they  touch  good  Ground,  and 
then  ftrong  Planks  pinn’d  down  to  their  Tops,  &c. 
If  the  Foundation  be  faulty  only  in  Patches,  there 
may  Arches  be  turned  over  the  infufficient  Places, 
which  will  take  off  the  Weight  from  bearing  upon 
them.  And  fometimes  it  may  be  proper  to  ufe 
inverted  Arches. 

The  Foundation  being  well  fecured,  the  next  Care 
is,  to  fee  that  the  Walls  be  all  made  of  the  fame 
Thicknefs  as  they  are  in  the  Defign  ;  for  which 
Purpofe  there  fhould  be  Numbers  to  exprefs  their 
Thicknefs  in  the  Draught. 

The  W alls  alfo  muft  be  well  wrought  and  bounded 
as  they  call  it ;  in  order  to  which  the  Mortar  muft 
be  well  made  of  good  well  burnt  Lime  and  fharp 
Sand;  the  ufual  Proportion  is  a  Load  of  Sand  of 
3 6  Bufhels,  to  i  Hundred  of  Lime  of  25  Bufhels,  or 
a  Bufhel  of  Lime  to  one  and  a  Half  of  Sand ;  but 
when  the  Sand  is  not  very  fharp,  there  muft  be  a 
greater  Proportion  of  it  to  the  Lime. 

In  flacking  of  Lime,  Care  fhould  be  taken,  that 
tho’  it  be  wetted  every  where  a  little,  yet  it  be  not 
over-wetted  ;  and  every  Layer,  or  Bed  of  Lime, 
fhould  be  covered  with  Sand  to  keep  in  the  Steam, 
that  it  may  not  fly  away,  but  be  forced  to  mix  it- 
felf  with  the  Sand,  and  this  will  make  the  Mortar 
much  ftronger.  The  Mortar  alfo  muft  be  well 
beaten  with  a  Beater,  three  or  four  times  over, 
before  it  is  ufed,  that  the  Knots  of  the  Lime  may 
be  all  broken,  and  the  Lime  and  Sand  mingled 
very  well  together  :  And  it  will  be  ftill  better,  if, 
after  the  firft  beating,  it  be  let  lie  three  or  four 
Days,  and  then  let  it  be  beat  well  over  again  when 
Jtis  ufed. 

If  the  Bricks  are  laid  in  very  hot  dry  Weather, 
and  it  be  fome  fmall  Piece  of  Work,  which  you 
would  have  very  ftrong,  it  will  be  worth  while 
to  dip  every  Brick,  as  ’tis  laid,  in  a  Pan  of  Water; 
and  it  will  be  of  good  Ufe,  in  great  Work,  to 
throw  Water  on  the  Walls  after  the  Bricks  are  laid, 
by  a  Wirtenburgh  Syphon,  or  fome  fuch  W ay.  And 
the  Walls  alfo  fhould  be  cover’d  in  Summer-time, 
to  keep  them  from  drying  too  haftily,  as  well  as  in 
Winter-time  from  Rain,  Snow,  or  Froft,  which 
laft  is  a  great  Enemy  to  all  Kinds  of  Mortar,  efpe- 
cially  to  that  which  hath  been  newly  wetted. 

Let  the  Workmen  alfo,  in  working  up  the  Walls, 
not  carry  any  one  above  three  Foot  high,  before  the 
next  adjoining  Wall  is  brought  up  equal  with  it, 
that  fo  they  may  join  together,  and  make  good  Bond 
in  the  Work. 

In  the  Middle  of  Walls,  Care  fhould  be  taken 
that  Joint  is  not  laid  on  Joint,  at  leaft  as  feldom  as 
may  be,  that  good  Bond  may  be  made  there  as  well 
as  on  the  Out-fides. 

When  Timber  is  laid  on  Brick-Work,  asTorfels 
for  Mantle-Trees,  or  Lintels  for  Windows,  Tern- 
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plets  for  Girders,  &c.  let  it  be  always  laid  in  Loam , 
tor  that  is  a  great  Preferver  of  Timber,  which 
Mortar  will  eat  and  corrode  :  The  fame  thing 
fhould  be  done  with  the  Ends  of  Joifts  and  Girders, 
fome  Workmen  dawb  their  End  with  Pitch,  to  pre- 
ferve  them  from  the  Mortar. 

There  feems  in  Architecture  to  be  two  oppofite 
Afte&ations,  viz.  Uniformity  and  Variety  ;  yet 
thefe  feeming  Oppofites  may  be  very  well  reconcil'd, 
as  we  may  obferve  in  our  own  Bodies,  the  great 
Pattern  of  Nature,  which  is  very  uniform  in  the 
whole  Figuration,  each  Side  agreeing  with  the  other 
in  Number,  Quality,  and  Meafure  of  the  Parts, 
and  yet  fome  are  round,  as  the  Arms,  others  flat,  as 
the  Hands,  feme  prominent,  and  others  indented,  or 
retir’d  :  So  the  Limbs  of  a  noble  Fabrick  may  be 
correfpondent  enough,  tho’  they  be  various,  pro¬ 
vided  we  do  not  run  out  into  extravagant  Fancies, 
when  we  are  contriving  how  to  part  and  caft  the 
whole  Work. 

Enormous  Heights  ought  to  be  avoided,  of  6  or 
7  Stories,  as  well  as  irregular  Forms ;  alfo  low  and 
diftended  Fronts  are  unfeemly  :  And  fo  it  likewifeis 
when  the  Front  of  a  Building  is  narrow,  and  the 
Face  deep. 

When  we  compare-  the  modern  Englifo  Way  of 
Building  with  the  Ancient,  one  cannot  but  admire 
at'  the  Genius  of  thofe  times.  Nothing  is, nor  can  be 
more  delightful  and  convenient  than  Height,  and 
nothing  more  agreeable  to  Health  than  Free  Air :  And 
yet  of  old,  their  Houfes  had  moft  of  them  blind  Stair- 
Cafes,  low  Cielings,  and  dark  Windows ;  the  Rooms 
built  at  random  (without  any  thing  of  Contrivance) 
and  often  with  Steps  from  one  to  another.  Whereas 
the  Genius  of  our  times,  is  altogether  for  light  Stair- 
Cafes,  fine  Safh-Windows,  and  lofty  Cielings.  And 
thus  it  has  been  of  late  by  the  Induftry  of  our  Builders 
in  Point  of  Compaflnefs  and  Uniformity ,  thataHoufe 
built  after  the  new  Way,  will  afford  as  many  more 
Conveniencies  upon  the  fame  Quantity  of  Ground. 

The  Contrivance  of  Clofets  in  moft  Rooms,  and 
painted  Wainfcot ,  are  two  great  Improvements,  the 
one  for  Conveniency,  and  the  other  for  Cleanlinefs 
and  Health. 

And  indeed,  for  fo  damp  a  Country  as  England 
is,  nothing  could  be  better  contriv’d  than  Wainfcot, 
to  keep  off  the  ill  Impreffion  of  damp  W alls  In 
fhort,  for  handfome  Accommodations,  and  Neat- 
nefs  of  Lodgings,  London  has,  without  Doubt,  got 
the  Preheminence. 

The  P/aifiered  Cielings  fo  much  ufed  in  England 
beyond  other  Countries,  do,  by  their  Whitenefs, 
make  the  Rooms  much  lightfomer,  and  are  very 
good  againft  Fires.  They  like  wife  flop  the  Paffage 
of  the  Duft,  and  leffen  the  Noife  over-head ;  and  in 
Summer-time,  the  Air  of  a  Room  is  fomething  the 
cooler  for  them,  and  in  the  Winter,  fomething  the 
warmer ;  becaufe  it  keeps  out  cold  Air  then  better 
than  boarded  Floors  alone  can  do. 

Vitruvius ,  lib.  1.  cap.  1.  briefly  determines  fix 
Confiderations,  which  comprehend  the  whole  Arc 
of  Building,  viz,  Ordination ,  Difpofition ,  Eurithmy , 
Symmetry ,  Decor  or  Beauty ,  and  Dijcribution. 

The  two  firft  of  thefe  may  very  well  be  fpared, 
or  omitted.  By  the  firft,  or  Ordination ,  he  means 
a  well  fettling  the  Model  or  Scheme  of  the  whole 
Work.  By  Difpofition ,  a  neat  and  full  Exprellion 
of  the  firft  Idea  or  Defign  thereof. 

3.  Eurythmy  is  that  agreeable  Harmony  between 
the  Breadth,  Length,  and  Height,  of  all  the  Rooms 
of  the  Fabrick  ;  which  is  very  pleating  to  all  Behold¬ 
ers  ;  which  is  always  fo  to  all,  by  a  fecret  Power 
which  is  in  Proportion- 
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4.  Symmetry  is  a  due  Proportion  of  each  Part  in 
refped  to  the  whole,  whereby  a  great  Fabrick 
fhould  have  great  Apartments  or  Rooms,  great 
Lights  or  Windows,  great  Entrances  or  Doors, 
great  Stair-Cafes,  great  Pillars,  Pilafters,  <&c.  in 
fine,  all  the  Members  and  Parts  proportionable  to 
the  Building. 

For,  as  it  would  be  but  an  odd  Sight,  to  fee  a 
great  Man  with  fmall  Leggs,  Feet,  Arms,  Hands, 
<&c.  fo  alfo  it  would  be  uncomely  to  fee  a  large 
Fabrick  confiding  of  little  Apartments ,  Lights , 
Stair-Cafes ,  Entrances ,  <&c.  So  on  the  other  hand, 
to  fee  a  little  Man  poffeft  of  large  Members  and 
Limbs :  It  is  alfo  as  unfightly,  to  fee  a  fmall  Fa¬ 
brick  to  be  contriv’d  into  great  Rooms,  to  have 
large  Stair-Cafes,  Entrances,  Lights,  <£rc. 

Again  :  As  it  is  an  unfeemly  Sight,  to  fee  either 
a  great  or  little  Man  to  have  fome  of  his  Members 
proportionable  to  his  Body,  and  others  fo  large,  as 
if  they  belonged  to  a  Monfter  or  Giant,  and  not 
to  him  :  So  it  will  be  equally  as  ugly,  to  fee  a  little 
Houfe  or  Edifice,  to  have  fome  of  its  Parts  mon- 
ftrous,  viz.  great  in  fome  Parts  of  the  Apartments , 
and  by  confequence  others  mud  be  as  little,  or 
fome  mud  be  annihilated ;  and  fo  by  confequence 
will  be  wanting  :  Or  great  Stair-Cafes ,  great  Win¬ 
dows,  great  Doors ,  or  any  other  Members  larger 
than  they  ought  to  be,  in  refpedt  to  the  Symmetry 
of  the  Parts. 

It  is  likewife  unhandfometofee  fome  of  the  Parts 
too  little,  (that  they  are  not  proportionable  to  the 
whole  Structure)  as  to  fee  a  Man  have  one  very 
lmall  Leg,  and  the  other  proportionable  to  his 
Body. 

7.  Decor.  This  is  a  keeping  a  dueRefpedt  between 
the  Inhabitant  and  the  Habitation ,  whence  Palladio 
concluded,  that  the  principal  Entrance  was  not  to 
be  regulated  by  any  certain  Dimenfions,  but  by  the 
Dignity  of  the  Owner  or  Pofleffor  j  yet  to  exceed 
rather  in  the  more  than  in  the  lefs,  is  a  Mark  of 
Generofity,  and  may  always  be  excus’d  by  fome 
noble  Emblem  or  Infcription,  as  that  of  the  Conte 
de  Bevilacqua  over  his  Gate  at  Verona ,  where  it  is 
likely  there  had  been  committed  a  little  Difpropor- 
tion,  thus  : 

Patet  Janua ,  cor  magis'. 

6.  Difribution  is  that  ufeful  cading  or  contrive- 
i  no;  of  all  Rooms  for  Office,  Entertainment ,  or 

Pleafure. 

Regular  BUILDING,  its  Plan  is  fquare,  its  op- 
pofite  Sides  equal,  and  its  Parts  difpos’d  with  Sym¬ 
metry. 

Irregular  BUILDING,  that  which  is  not  con¬ 
tained  within  equal  and.  parallel  Lines,  and  whofe 
Parts  have  not  a  juft  Relation  one  to  the  other  in 
the  Elevation. 

Infulated  BUILDING,  one  which  is  not  at¬ 
tach’d,  join’d,  or  contiguous  to  any  other  ;  or  is 
encompafled  with  a  Square,  as  the  Monument ,  S. 
Paul's ,  &c. 

Engaged  BUILDING,  one  compafs’d,  and  have- 
ing  no  Front  towards  any  Street  or  publick  Place, 
nor  Communication,  but  by  a  narrow  Paffage. 

Interred  BUILDING,  Sunk  BUILDING,  is 
fuch,  the  Area  of  which  is  below  the  Level  or 
Surface  of  the  Place  on  which  it  ftands,  and  of 
which  the  lowed  Courfes  of  Stone  are  hidden. 

BULBOUS  Roots ,  are  fuch  as  are  deferibed  in 
the  Word  Bulbus. 

BULBUS,  [in  Botany']  fignifies  the  round  Root 
of  a  Plant  encompaffed  about  with  many  Coats, 


(like  atiOnion)  one  within,  another ;  or  elfe  fet  round 
thick  with  many  fmall  Scales  ,•  and  which  fends  out 
many  Strings  or  Fibres  from  the  Bottom  of  the  Bulb , 
or  Bafe  of  the  Root.  L. 

BULGED,  BILGED,  [ Sea-Term ]  ufod  of  a 
Ship,  when  die  has  ftruck  off  fome  of  her  Timber 
againft  a  Rock  or  Anchor. 

BULIMIA,  [B vbifMct  of  B SV  an  Ox,  and 
Gr.  Hunger]  an  Ox-like  Appetite,  that  is,  when 
the  Hunger  is  fomewhat  greater  than  that  which 
is  called  Fames  Canina,  or  when  the  Stomach 
craves,  but  cannot  receive  ;  whereas  in  the  other 
Cafe,  the  Eating  is  anfwerable  to  the  Appetite. 
Blanchard. 

BULK  of  a  Ship,  is  her  whole  Content  in  the 
Hold  for  the  Stowage  of  Goods. 

BULK-HEADS,  are  Partitions  made  acrols  a 
Ship  with  Boards  of  Timber,  whereby  one  Part  is 
divided  from  another.  The  Bulk-head  afore  is  the 
Partition  between  the  Fore-caftle  and  Grating  in 
the  Head,  and  in  which  are  the  Chafe  Ports. 

BULLET,  an  Iron  or  leaden  Ball,  or  Shot, 
wherewith  Fire-Arms  are  loaded.  Bullets  are  of 
various  Kinds,  viz.  Red  Bullets,  made  hot  in  a 
Forge,  intended  to  fet  Fire  to  Places  where  com- 
buftible  Matters  are  found.  Hollow  Bullets,  or 
Shells  made  cylindrical,  with  an  Aperture  and  a 
Fufee  at  one  End,  which  giving  Fire  to  the  Infide, 
when  in  the  Ground  it  burfts,  and  has  the  fame 
Effect  with  a  Mine.  Chain  Bullets,  which  confift 
of  two  Balls  join’d  by  a  Chain  three  or  four  Foot 
apart.  Branch  Bullets,  two  Balls  join’d  by  a  Bar 
of  Iron  five  or  fix  Inches  apart.  Two-headed 
Bullets ,  called  alfo  Angles ,  two  Halfs  of  a  Bullet 
join’d  by  a  Bar  or  Chain :  Thefe  are  chiefly  ufed 
at  Sea,  for  cutting  of  Cords,  Cables,  Sails,  &c. 
Some  derive  the  Word  from  the  Latin  Botellus, 
others  from  the  Greek  BstfAA«v,  to  throw. 

According  to  Merfe?me,  a  Bullet  fhot  out  of  a 
great  Gun,  flies  92  Fathoms  in  a  Second  of  Time* 
which  is  equal  to  5 895-  Englifo  Feet:  And  accord¬ 
ing  to  Huygens ,  would  be  25  Years  in  palling  from 
the  Earth  to  the  Sun.  But  according  to  fome  very 
accurate  Experiments  of  Mr .Derham,  it  flieth  510 
Yards  in  five  Half  Seconds  j  which  is  a  Mile  in 
a  little  more  than  17  Half  Seconds.  Allowing  there¬ 
fore  the  Sun’s  Diftance  86,071,398  Englifb  Miles, 
a  Bullet  will  be  325- Years  in  its  Paffage.  See  Sound. 

BULLION,  is  taken  for  Gold  or  Silver  in  the 
Mafs  or  Billet;  it  is  alfo  us’d  for  the  Place  where 
Gold  or  Silver  is  brought  to  be  tried  and  exchanged. 

BULRUSH-BRIDGE,  in  Fortification,  is  a 
Bridge  made  of  many  Bundles  of  Bull-rufhes,  bound 
together  and  cover’d  with  Planks,  to  fecure  a  Paf¬ 
fage  over  the  Bogs,  Marlhes,  and  Fenny  Places. 

BULWARK,  much  the  fame  (anciently)  with 
a  Bafiion  in  Fortification  :  Which  fee. 

BUNT  of  a  Sail,  is  the  middle  Part  of  it,  which 
is  purpofely  formed  into  a  kind  of  Bag  or  Cavity, 
that  the  Sail  may  receive  the  more  Wind  :  It  is 
chiefly  ufed  in  Top-fails ;  for  Courfes  are  for  the 
mod  Part  cut  fquare,  or  at  lead  with  a  fmall  Allow¬ 
ance  for  Bunt  or  Compafs.  They  fay  the  Bunt 
holds  much  Lee-ward  Wind,  i.  e.  the  Bunt  hangs  too 
much  to  the,  Lee- ward. 

BUNT-LINES,  are  fmall  Lines  made  fad  to 
the  Bottom  of  the  Sails,  in  the  middle  Part  of  the 
Bolt-Rope,  to  the  Crengle,  and  fo  are  reav’d  thro’  a 
fmall  Block  feized  to  the  Yard :  Their  Ufe  is  to  trice 
up  the  Bunt  of  the  Sail,  for  the  better  furling  of  it 
up. 

BUOY.  A  Buoy  at  Sea  is  a  Piece  of  Wood,  or 
a  Barrel,  faften’d  fo  as  to  float  diredtly  over  the 
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Anchor,  that  fo  the  Men  that  go  in  the  Boat  to 
weigh  the  Anchor  may  certainly  know  where  it  lies. 
The  Term  of  Art  is,  Stream  the  Buoy,  that  is,  let 
the  Anchor  fall  while  the  Ship  has  Way.  From 
hence  the  Word  Buoyant  fignihes  any  thing  that  is 
floating  or  floatable. 

To  buoy  up  a  Cable ,  is,  to  fallen  fome  Piece  of 
Wood,  or  Barrel,  <&c.  to  the  Cable  near  the  An¬ 
chor,  that  the  Cable  may  not  touch  the  Ground 
when  they  fufpedt  the  Ground  to  be  foul  (that  is, 
Rocky)  left  the  Cable  fhould  be  fretted  and  cut 
off. 

BUOYS  are  alfo  ufed  at  Sea,  to  difcover  Rocks 
and  Shelves,  by  being  faften’d  over  them. 

BURBREACH  (a  Term  in  Law)  is  to  be  quit 
of  TrefpafTes  committed  againft  the  Peace  in  City 
or  Borough. 

BURELLE  [in  Blazonry ]  is  a  French  Term, 
which,  as  Columbier  fays,  fhould  be  called,  Barry 
of  19  Pieces :  But  if  there  be  more  than  10,  the 
Number  is  to  be  exprefs’d,  and  the  Pieces  in  Burel/e 
rouft  be  even  Numbers  i  for  if  theNumber  be  odd, 
and  the  Field  have  more  Parts  than  are  in  the 
Charge,  then  the  Pieces  that  are  charged  in  the 
Field  muft  be  called  by  the  Name  of  Tr angles. 

BURGAGE,  is  a  Tenure  proper  to  Cities,  Bo¬ 
roughs,  and  Towns,  whereby  the  Burghers,  Citi¬ 
zens,  or  Townfmen,  hold  their  Lands  or  Tene¬ 
ments  of  the  King,  or  other  Lords,  for  a  certain 
Rent. 

BURGANET,  BURGONET,  [Heraldry]  Pro¬ 
bably  fo  called  of  the  Burgundians  who  wore  it,  a 
fort  of  Steel  Cap,  anciently  worn  by  Foot-Soldiers 
in  Battle. 

BURGHBOTE,  is  a  Contribution  towards  the 
Building  or  Repairing  of  fome  Caftles  or  Walls  of 
Defence,  or  towards  the  Building  of  a  Borough  or 
City  :  From  which  Duty  feveral  Perfons  had  ob¬ 
tained  an  Exemption,  by  the  Ancient  Charters  of 
our  Saxon  Kings,  whence  the  Word  is  often  taken 
for  the  Liberty  or  Exemption  from  fuch  Cuftom- 
ary  Service. 

BURGLARY,  naturally  fignifies  the  Robbing  of 
a  Houfe ;  but  in  a  Legal  Senfe,  is  a  Felonious  en- 
tring  into  another  Man’s  Dwelling,  wherein  fome 
Perfon  is  ,•  or  into  a  Church  in  the  Night-time, 
to  the  End  to  commit  fome  Felony,  or  to  kill 
fome  Man,  or  to  fteal  fomewhat  thence,  or  do 
fome  other  Felonious  Adt,  albeit  he  executes  not 
the  fame. 

BURGMOTE,  is  a  Court  of  a  Borough  or 
City. 

BURNING-GLASS.  One  M.  Villette  made  a 
Metalline  Burning  Concave  at  Lyons  in  France ,  of 
a  round  Figure  30  Inches  Diameter,  and  of  about 
100  ft  Weight.  Th e  Focus,  or  burning  Point,  being 
diftant  from  the  Concave  about  3  Foot  ;  and  its 
Bigneft,  that  of  one  Half  of  a  Louis  D'Or :  It 
would  melt  Iron  in  40  Seconds,  Silver  in  24,  Cop¬ 
per  in  42,  and  turn’d  Quarry-Stone  into  Glafs  in 
47,  and  Mortar  in  53  Seconds.  It  melted  a  Piece 
of  Watch-Spring,  of  Steel,  in  9  Seconds.  Philof. 
Tranf  N.  6. 

After  that,  Vilette  made  another  of  34  Inches 
Diameter,  which  would  melt  all  forts  of  Metals  of 
the  Thicknefs  of  a  Crown  Piece,  in  lefs  than  a 
Minute,  and  vitrifie  Brick  in  the  fame  time.  Phil. 
Tranf.  N.  49. 

Francis  Smithwick ,  Efqj  F.  R.  S.  produced  be¬ 
fore  the  Royal  Society,  Feb.  27.  1667-8.  two  Burn¬ 
ing  Concave  GlaflTes,  of  a  Figure  not  Spherical ; 
one  of  6  Inches  Diameter,  and  its  Focus  3  Inches 
diftant  from  the  Centre  }  the  other  of  the  fame 


Diameter,  but  left  Concave,  and  its  Focus  10  Inches 
diftant.  Thofe,  when  approached  to  a  large  Candle 
lighted,  did  fomewhat  warm  the  Faces  of  fuch 
as  were  4  or  7  Foot  diftant  at  leaft  ;  and  when  held 
to  the  Fire,  burned  Gloves  and  Garments  at  three 
Foot  Diftance  from  the  Fire  :  He  did  alfo,  with 
the  deeper  of  them,  in  the  Prefence  of  Bifhop  Ward-, 
turn  a  Piece  of  Wood  into  Flame  in  10  Seconds  of 
Time,-  and  with  the  fhallower,  in  5  Seconds,  in 
Autumn ,  about  9  in  the  Morning,  and  the  Weather 
gloomy.  Phil.  TrasiJ.  N.  33. 

In  Philof.  Tran  fall.  N.  40.  there  is  an  Account 
of  one  S.  Setalla ,  at  Milan,  who  was  cauflng  a  Burn- 
ing-Glafs  to  be  made  of  7  Foot  in  Diameter,  and  he 
pretends  to  make  it  burn  at  the  Diftance  of  70 
Palm,  or  33  Foot. 

And  in  N.  188.  there  is  Mention  of  a  Burning 
Concave  which  was  made  at  Luface  in  Germany ,  of 
near  3  Leipfck  Ells  in  Diameter,  which  exceeds  the 
great  one  at  Paris  by  £  of  an  Ell.  This  was  made 
of  a  Copper-Plate,  fcarce-twice  fo  thick  as  the 
Back  of  a  common  Knife,  and  fo  may  eafily  be 
moved  from  Place  to  Place,  and  ordered  for  Ufe; 
and  the  Workmanfliip  of  it  may,  by  the  Contri¬ 
vances  I  have  invented  (faith  the  German)  be  eafily, 
and  in  a  little  time,  perform’d  by  one  Man.  The 
Polifli  hereof  is  very  good,  and  reprefents,  by  di- 
ftinft  Reflexions,  all  thofe  Appearances  which  arife 
from  the  Concave  Figure  thereof. 

The  Force  of  this  Speculum  is  incredible  :  For, 
1.  A  piece  of  Wood  put  in  the  Focus  (which  is  2 
Ells  off)  flames  in  a  Moment,  fo  as  a  frefh  Wind 
can  hardly  put  it  out.  2.  Water  applied  in  an 
Earthen  Veffel  prefently  boils.  3.  A  Piece  of  Lead 
or  Tin  3  Inches  thick,  melts  away  in  Drops,  and 
in  2  or  3  Minutes  time,  wili  be  melted  quite  thro’. 

4.  A  Plate  of  Iron  or  Steel  is  prefently  red  hot, 
and  foon  after  hath  a  Hole  burnt  thro’  it.  I  have 
made  3  fuch  Holes  in  a  Plate  in  6  Minutes  time. 

5.  Copper  and  Silver,  and  the  like,  applied  to  the 
Focus,  melt  ;  I  tried  with  a  Rix-Dollar :  And  the 
Iron  aforefaid  will  run  in  5  or  6  Minutes.  6.  Slate 
at  firft  is  red  hot,  but  in  a  few  Minutes  turns  into 
a  fine  fort  of  black  Glafs,  of  which,  if  any  Part  be 
taken  in  the  Tongs,  and  drawn  out,  it  runs  into 
Glafs-Threads.  7.  Tiles  and  Earthen  Pot-fhreads, 
in  a  little  time  melt  into  Glafs,  as  alfo  doth  Pumice 
Stone  into  a  very  white  one  :  A  Piece  of  a  very 
ftrong  Crucible  runs  into  Glafs  in  8  Minutes.  I 
have  feen  Bones  turn  into  Glafs  of  an  Opaque 
Kind,  and  a  Clod  of  Earth  into  greenifh  Glafs. 
Thefe  Experiments  were  made  in  Augufl  and  Sep¬ 
tember. 

Dr.  Hook  propofed  to  the  Society,  that  one  might 
be  made  after  this  Manner,  of  many  Feet  in  Dia¬ 
meter  for  a  fmall  Price,  being  hammer’d  out  of  a 
Copper-Plate,  and  tinn’d  over  with  a  Mixture  of 
Tin,  Lead,  and  Tin-glafs,  which  is  found  to  bear 
a  very  good  Polifh. 

TheUfes  of  fuch  a  Speculum  will  be  very  many, 
and  perhaps  its  Effecfts  wonderful,  there  being  no 
other  Heat  in  the  World  any  thing  like  that  of  the 
Sun’s  Rays,  whofe  Weight  and  Finenefs  are  not 
poffible  to  be  equali’d  by  any  common  Fire  j  yet 
the  Moon’s  Rays,  tho’  the  Light  was  augmented 
by  the  Glafs,  gave  no  manner  of  Heat. 

Mr.  Tfchimhaus  is  faid  to  have  made  Convex 
Burning-Glafles  of  3  or  4  Foot  Diameter,  and 
whofe  Focus  is  12  Foot  diftant,  and  of  if  Inch  in 
Diameter ;  and  to  make  this  Focus  yet  ftronger,  he 
contracts  it  by  a  fecond  Lens,  placed  parallel  to,  and 
at  a  due  Diftance  from  the  firft,  and  then  the  Focus 
is  but  of  8  Lines  in  Diameter.  This  Glafs  in  a 
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Moment  vitrifies  Tiles,  Slates,  Pumice  Stones, 
Dutch  Ware,  and  Talk.  It  melts  Sulphur,  Pitch, 
and  all  Rofins  under  Water;  any  Metal,  expofed 
to  it  in  little  Lumps  upon  a  Coal,  melts  in  a  Mo¬ 
ment,  and  Iron  (parities  as  in  a  Smith’s  Forge. 
All  Metals  vitrify  on  a  Piece  of  China  Plate,  if  it 
be  not  fo  thin  as  to  melt  itfelf  ;  and  Gold  in  vitri¬ 
fying  receives  a  Purple  Colour  :  Hijloire  de  V Aca¬ 
demic  des  Sciences  y  Anne  1699. 

The  Linum  Vivum  or  Asbeflos  would  be  vitri¬ 
fied  by  this  Glafs,  even  in  January ,  in  about  10 
Minutes  Time.  Vid.  Aft.  Erud.  Leipf.  April. 
1688. 

The  incomparable  Sir  Ifaac  Newton  prefented  a 
Burning-Glafs  to  the  Royal  Society  of  London , 
whereof  he  was  the  mod  worthy  Prefident,  confid¬ 
ing  of  feven  Concave  Glades,  and  fo  placed,  as 
that  all  their  Foci  join  in  one  Phyfical  Point : 
Each  Glafs  is  about  n  Inches  and  a  Half  in  Dia¬ 
meter,  Six  of  them  are  placed  round  the  Seventh, 
to  which  they  are  all  contiguous,  and  they  com- 
pofe  a  kind  of  Segment  of  a  Sphere,  whofe  Sub- 
tenfe  is  about  345-  Inches.  The  Central  Glafs  lies 
about  an  Inch  lower,  or  farther  in,  than  the  reft. 
The  common  Focus  is  about  225-  Inches  diftant, 
and  of  about  Half  an  Inch  in  Diameter.  It  vitri¬ 
fies  Brick  or  Tile  in  a  Moment,  and  in  about  Half 
a  Minute  melts  Gold. 

If  another  Round  of  Concaves  were  added  about 
thefe  Seven,  perhaps  it  would  out-do  any  thing  we 
have  an  Account  of. 

BURNING-ZONE  :  See  Zone. 

BURR  Pump  [in  a  Ship ]  a  Pump  by  the  Side  of 
a  Ship,  into  which  a  Staff  7  or  8  Foot  long  is  put, 
having  a  Burr  of  Wood  at  the  End,  which  is  drawn 
up  by  a  Rope  faften’d  to  the  Middle  of  it,  called 
alfo  a  Bildge  Pump. 

BURRAS  Pipe  [with  Surgeons ,  &c.]  an  Inftru- 
ment  or  Veffel  ufed  for  keeping  corroding  Powders 
in,  as  Vitriol^  Precipitate ,  &c. 

BURREL  Shot  [in  Gunnery]  fmall  Bullets,  Nails, 
Stones,  Pieces-  of  old  Iron,  &c.  put  into  Cafes,  to 
be  difeharged  out  of  the  Ordnance  or  Murdering- 
Pieces;  a  lort  of  Cafe-Shot. 

BURSALIS  [Anatomy]  a  Mufcle  of  the  Infide 
of  the  Thigh,  (o  called  from  its  Refemblance  to  a 
Purfe,  in  Latin ,  Burfa. 

BURTON,  on  board  a  Ship,  is  a  fmall  Tackle  to 
be  faften’d  any  where  at  Pleafure,  confiding  of  2 
(ingle  Pullies  :  It  ufe  is,  to  hoift  fmall  Things  in  or 
out;  and  this  will  purchafe  more  than  a  lingle 
Tackle  with  two  Blocks. 

BUSHEL,  a  Meafure  of  Capacity  for  Things 
dry,  as  Grain ,  Pulfe,  Dry  Fruits ,  <&c.  The  Bngltjh 
Bujbel  contains  4  Pecks,  or  8  Gallons,  or  -f  of  a 
Quarter.  See  Meafure. 

BUST,  is  a  Term  in  Sculpture,  fignifying  a  Fi¬ 
gure  or  Statue  of  but  one  Half  of  a  Human  Body ; 
the  Head,  Shoulders,  and  Breads  appear,  but  no 
Arms,  and  it  is  made  tapering  from  the  Bread 
downwards. 

BUSTROPHEDON,  [B *<rpow<fiv  of  an  O*, 
and  rftp<y,  Gr.  to  turn]  the  turning  of  Oxen  when 
they  plow  the  Ground.  This  (as  Manus  Vi  Cl  or  inns 
tells  us)  was  the  ancient  Manner  of  Writing  among 
the  Romans ,  who  at  firft  writ  as  it  were  in  Fur¬ 
rows,  the  firft  Line  beginning  at  the  Left-Hand, 
went  to  the  Right ;  and  then  the  fecond  beginning 
at  the  Right-Hand,  was  continu’d  back  to  the  Left : 
and  fo  it  look’d  like  the  Furrows  of  Land  plowed 
by  Oxen. 


BUTMENTS  [in  Architecture ]  thofe  Supporters 
or  Props,  on  or  againft  which  the  Feet  of  Arches 
reft  :  Alfo  little  Places  taken  out  of  the  Yard  or  the 
Ground-Plot  of  an  Houfe,  for  a  Buttery ,  Scullery , 
dec.  are  fometimes  called  Butments.  The  Word 
comes  from  the  French ,  Bouter ,  to  abut  or  termi¬ 
nate  on  any  thing. 

BUTT,  or  Pipe  of  Wine ,  a  Meafure  containing 
two  Hogfheads,  or  12 6  Gallons. 

BUTT,  [in  the  Sea  Language]  is  the  End  of  any 
Plank  which  joins  to  another  on  the  Outfide  of  a 
Ship  under  Water ;  and  therefore,  when  a  Plank  is 
loofe  at  one  End,  they  call  it  Springing  a  Butt ;  to 
prevent  which,  Ships  are  ufually  bolted  at  the  Butt 
He  ads ,  that  is,  at  the  Planks  End. 

BUTTER  of  Antimony)  or  as  fome  call  it,  The 
Icy  Oil  of  that  Mineral  is  a  great  Caiflick  made  by 
uniting  the  acid  Spirits  of  Sublimate  Corrofive  with 
Regulus  of  Antimony,  thus : 

Six  Ounces  of  Regulus  is  mixed  with  a  Pound 
of  Sublimate,  both  powdered,  and  then  the  Mat¬ 
ter  is  put  into  a  Glafs  Retort,  whofe  Half  muft  be 
empty ;  diftil  in  Sand  with  a  fmall  Fire  at  firft,  a 
little  clear  Oil ;  then  encreafe  the  Fire,  and  a  white 
thick  Liquor,  like  Butter,  will  come  forth;  which, 
if  a  Pan  of  Coals  be  hot  applied  to  melt  it,  will 
choak  up,  and  it  may  be,  break  the  Neck  of  the 
Receiver :  Continue  the  Fire  till  the  red  Vapours 
come;  then  unlute  the  Receiver,  and  if  you  have 
a  mind  to  recover  the  Mercury,  apply  another 
filled  with  Water  in  its  Room,  the  Quick-filver 
will  run  over  into  the  Water.  This  Butter  of  An¬ 
timony  is  ufed  to  eat  Proud  Flefh,  and  to  cleanfe 
Ulcers. 

BUTTER  of  Tin)  is  made  after  the  (ame  Man¬ 
ner,  of  one  Part  of  Tin  in  Powder,  and  three  Parts 
of  Sublimate  Corrofive ;  and  what  is  very  ftrange  of 
this  Jovial  Butter,  it  is  continually  emitting  Fumes, 
or  fmoaking. 

BUTTOCK  of  a  Ship )  is  that  Part  of  her  which 
is  her  Breadth  right  a-Stern  from  the  Tack  up¬ 
wards.  According  as  a  Ship  is  built  broad  or  nar¬ 
row  at  the  Tranfom,  fhe  is  faid  to  have  a  broad 
or  a  narrow  Buttock. 

BUTTRESS,  [in  Architecture]  is  a  Prop  or 
Support,  either  of  Brick  or  Stone,  fet  to  keep  the 
Work  the  firmer  in  its  Pofition,  as  againft  Brick 
or  Stone  Walls,  that  are  high,  or  have  any  confi- 
derable  Weight  againft  them  on  the  other  Side,  as 
a  Bank  of  Earth,  or  the  like  :  They  are  alfo  ufed 
againft  the  Angles  of  Steeples,  Churches,  and  other 
Buildings,  of  Stone,  drc.  on  their  Outfide,  and 
along  the  Walls  of  fuch  Buildings  as  have  great 
and  heavy  Roofs,  as  would  be  fubjedt  to  thruft  the 
Walls  out  (if  they  were  not  thick)  if  there  were 
no  Buttreftes  placed  againft  them. 

BUTTRESSES  are  alfo  placed  for  a  Support 
and  Butment,  againft  the  Feet  of  Arches  that  are 
turned  acrofs  fome  great  Halls,  in  old  Palaces, 
Abbies,  <&c.  and  generally  at  the  Head  of  Stone- 
Buildings,  where  there  are  great  Crochet  Windows. 
There  are,  for  the  moft  Part,  great  Buttrejfes 
placed  for  Butments  to  the  Arches  of  thefe  Win¬ 
dows. 

BY-LANDER.  See  Belandre. 

BY-LAWS,  are  Orders  made  in  Court-Leets  or 
Court-Barons,  by  common  Confent,  for  the  Good 
of  thofe  that  exadt  them,  and  which  extend  far¬ 
ther  than  the  Publick  Law  binds.  Blunt. 

BYQUARTILE,  the  fame  with  Biquartile. 
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CABALA  [n>2p,  Receiving,  HtbC]  a  cradi- 
tional  or  myfterious  Dodtrine  amon<*  the 
ancient  Jews,  which  they  fay,  was  delivered 
by  Word  of  Mouth  to  Mojes,  and  '  by  him  to  the 
Fathers,  and  fo  tranfmitted  frc*n  Generation  to  Ge¬ 
neration  ;  and  at  length,  about  the  Time  of  their 
Captivity  in  Babylon ,  collected  into  a  Body,  called. 
The  Mijhnaoth  ;  which,  with  the  Commentaries 
andGloffes  of  their  Dodorsand  Rabbies,  compofe 
the  Work  called  The  Talmud \  being  7  Volumes  in 
Folio. 

CABALLINE  [of  Cab  allinus ,  LP\  Aloes ,  is  a 
coarfer  Sort,  which  being  generally  ufed  by  Far¬ 
riers  to  purge  Horfes,  is  called  by  this  Name  of 
Caballine  Aloes. 

CABINET,  [. Architecture ]  fiddly  taken,  is  the 
moll  retird  Place  in  a  Houfe,-  but  a  Cabinet  in 
Palaces  and  great  Houles,  confifts  of  an  Outer- 
Chamber,  an  Anti-Chamber,  and  a  Cabinet  with 
a  Gallery  on  the  Side. 

CABLE  of  a  Ship ;  is  (as  is  well  known)  a  great 
Rope  of  3  Strands,  which  being  fattened  to  the 
Anchor,  holdeth  the  Ship  faft  when  fhe  rides.  The 
Sea  Terms  about  it  are  :  i.  The  Cable  is  well  laid- 
that  is,  is  well  wrought,  or  made.  2.  Serve  the 
Cable,  or  Flat  the  Cable ;  that  is,  bind  it  about 
with  Ropes,  Clouts,  &c.  to  keep  it  from  gallin* 
in  the  Hawfe.  3.  To  fplice  a  Cable ,  is,  to  mak? 
two  Pieces  faft  together,  by  working  the  feveral 
Strands  of  the  Rope  one  into  another.  4.  To 
syuoil  the  Cable ,  is,  to  roll  it  up  round  in  a  Ring, 
of  which  the  feveral  Rolls,  one  upon  another,  are 
called.  Cable  Tire.  5.  They  fay.  Pay  more  Cable  ; 
niat  is,  let  it  more  out  from  the  Ship,  that  the 
Boat  which  carries  the  Anchor,  may  the  moreeafily 
drop  it  into  the  Sea ;  and  fometimes  they  fay,  Pay 
Cheap  the  Cable  ( i.  e. )  put,  or  hand  it  out  apace. 
In  the  farpe  Senfe  as  Pay  more  Cable ,  they  lay  alfo, 
Veer  more  Cable ;  that  is,  hand  or  let  more  out. 
When  two  Cables  are  fpliced  together,  ’tis  called, 
A  Shot  of  a  Cable.  } 

CABLED  Flutes  [in  Architecture']  Flutes  that 
are  filled  up  with  Pieces  refembling  Cables 
.  CABOSED,  CABOCHED  [Spanifh)  the  Term 
m  Heraldry  for  the  Head  of  any  Beafts,  being  cut 
off  juft  behind  the  Ears,  by  a  Sedion  parallel  to  the 
Face,  or  by  a  perpendicular  Sedion ;  whereas  Coup- 
ing  is  ufually  exprefled  by  an  Horizontal  one,  and  is 
never  fo  clofe  to  the  Ears  as  Cabofng. 

CABURNS  [in  a  Ship]  are  Lines  ufed  to  bind 
Cables  withal  :  They  are  ufually  made  of  Rope  Tarn 
or  Spun  Tarn. 

CACATORIA  Febris-,  is  an  intermittent  Fever, 
(r°  .caHed  by  the  famous  Sylvius)  accompanied  with 
a  violent  Purging,  which  is  fometimes  griping  and 
very  painful,  extremely  affliding  and  weakening  to 
the  Patient. 

CACHECTICUS,  [Kct^wmof,  Gr.]  is  one  that 
has  an  ill  Habit  of  Bodv. 

of  KttrJs  and  s&rj,  Gr. 
uj  t^-S  an  of  Body,  proceeding  from  a 

bad  Difpofition  of  the  Fluids  and  Humours ; 
whence  lingring  Fevers,  Confumptions,  and  Drop- 
hes,  are  contraded.  In  this  Difeafe  the  Face  is 
often  pale  and  difcoloured,  and  the  Body  big  and 
lwoln  Cachexia ,  taken  alfo  in  a  large  Senle,  is 
oppofite  to  dig  let,  and,  as  a  good  Habit  of  Body 
is  common  to  all  found  Parts,  fo  an  ill  one  is  pro- 
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only  taken  for  an  ill  Difpofition  of  the  Habit  of  the 
body  ;  and  Euexia,  on  the  contrary,  for  a  good 

Blanchard  ^  ^  HumOUrS>  0r  Blood>  and  BodY 
CACOCHYMY,  [  Kano'xppuat,  of  K«w ot,  Bad , 
and  xv(M<>  Gr.  Juice,]  is  the  Abundance  of  ill 
Humours  in  the  Blood  ;  and  it  is  either  Ulcerous, 
Bilious;  Pituitous,  Melancholick,  Acid,  Salt,  or 
Sharp.  Blanchard. 

CACOETHES,  [KamiSnt,  of  HdK$(  and  15®*, 

Manner  or  Cufiom,  Gr.]  Chironium  Ulcus,  or  Telc- 
phium  is  a  Difeafe  or  Ulcer  beyond  Cure,  which 
is  ca  ed  a  Malignant  Ulcer  -  this  happens  when  an 
Ulcer  is  callous  or  finuous,  under  which  there 
lometimes  he  little  putrified  Bones  that  have  fallen 
down.  Blanchard. 

o*??0Je3  in  Mufick,  is  a  kind  of 
Conclufion  of  the  Tune,  which  is  made  of  all  the 
1  arts  together,  in  divers  Places  of  any  Key. 

i?ADaVCUS  Morhus'  or  the  Epilepfy ,  is  a  Con- 
vulfive  Motion  of  all  the  Parts  of  the  Body,  more 

rfpeaaUy  m  the  Hands  and  Feet,  accoSpamJd 

Senfe  ^eprivatl0n  the  inward  and  outward 

CvECUM  inteftinum, ,  the  Blind  Gut,  fo  called, 
beJa^[e  B”d  of  1C  ls  ^ut  uPj  infomuch  that  Faeces 

nLCjVle  TbothTrcomLin  ancf  out  at  the  fame 
Orifice.  Its  Ufe  in  Man  is  obfcure,  as  being  very 
imalJ,  and  commonly  empty.  L. 

CiESAREAN  Section,  the  cutting  open  of  a 
Womans  Belly,  or  Womb,  to  make  way  for  the 
Child  to  be  taken  out ;  fo  called  of  Julius  C<efar , 

Wh^?raTneA  thaC  ™anner  brought  into  the  World. 

Vr  r  ,in  Grammar,  is?  when  in  a  Latin 
or  Gr.^Verfe  there  remains  a  Syllable  after  a  Foot, 
and  that  Syllable  ends  the  W ord.  Of  this  they  reckon 
four  Sorts  :  Triemimeris ,  Penthemimeris ,  Hepthemi- 
risj  and  Ennemimeris  :  Which  fee. 

If  it  were  not  for  Ciefura ,  few  Verles  could  be 
made  to  run  well ;  as  is  plain  in  thefe  two,  where 
there  is  no  Catfura  at  all, 

Aurea  Car  min  a,  Juli,  fcribis ,  maxime  vatutn. 
Urbem  for  tern  coepit  nuper  for  titer  Hof  is. 

CAISSON,  or  Superficial  Fourneau,  is  a  Wooden 
Cafe  or  Cheft,  into  which  3,  4,  5,  or  6  Bombs, 
according  to  the  Execution  they  are  to  do,  or  as 
the  Ground  is  firmer  or  loofer  (fometimes  the  Cheft: 
is  only  filled  with  Powder)  when  the  befieged  dif- 
pute  every  Foot  of  Ground.  This  Caijfon  is  buried 
under  fome  Work  the  Enemy  intends  to  poflels 
himfelf  of,  and  when  he  is  Matter  of  it,  they  fire 
it  by  a  Train  conveyed  in  a  Pipe,  and  fo  blow 
mem  up.  Thus  they  fay,  after  the  Mine  has  de- 
ftroyed  the  Bonnet  :  A  Caiflon  was  buried  under 
the  Ground  thrown  up ,  and  the  Enemy  advancing 
to  make  a  Lodgment  on  the  Ruins  of  the  Bonnet,  the 
Caififon  was  fired ,  and  blew  up  the  Po(t  the  frond 
time.  J 

CAISSON,  is  alfo  a  covered  Waggon,  to  carry 
Bread  or  Ammunition.  F.  1 

CALAMUS  Scriptorius ,  is  a  certain  Dilatation  in 
or  about  the  fourth  Ventricle  of  the  Brain,  whofe 
lower  Part  is  inferted  into  the  Medulla  Oblongata , 
making  there  a  Cavity  in  fhape  of  a  Pen  ,•  whence 
it  was  anciently  called,  Calamus  Scriptorius.  L. 

CALCANEUS,  or  Os  Calcis ,  the  Heel  Bone ,  is' 
a  Bone  of  the  Tarfus ;  it  lies  under  the  Afiragalus , 
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to  which  it  is  articulated  by  the  Ginglymus.  Behind 
it  has  a  large  Protuberance  which  makes  the  Heel, 
and  into  which  the  Ten  do  Achillis  is  inferted  ;  and 
before,  it  has  a  Cavity  which  receives  a  Part  of  the 
Os  Cubiforme.  L. 

CALCHOIDEA,  are  three  little  Bones  in  the 
Foot,  which,  with  others,  make  up  that  Part  of 
the  Foot  fucceeding  the  Ankle  ;  and  Fallopius  calls 
them  Cuneiformia ,  becaufe  they  are  made  like 
Wedges. 

CALCINATION,  is  the  Solution  of  a  mix’d 
Body  into  Powder,  by  Fire,  or  any  corroding  things, 
as  Mercury ,  Aqua  fortis ,  &c.  and  when  Horns, 
Bones,  Hoofs,  &c.  are  hang’d  over  boiling  Water 
(or  other  Liquor)  till  they  have  loft  their  Mulcilage, 
and  will  eafilybe  powder’d,  this,  by  fomeChy milts, 
is  called  Calcination  Philofophical.  L. 

CALCINATION  of  Copper  :  See  JEs  Uflum. 

CALCINATION  of  Flints ,  or,  of  Cryjlal ,  Feb - 
bles ,  &e.  is  made  by  heating  them  red  hot,  and 
then  calling  them,  whilft  fo,  into  cold  Water,  or 
Vinegar  ,•  for,  after  this  is  done  4  or  5  times,  they 
will  be  very  friable,  and  ealily  powdered,  for  which 
End  they  are  calcined. 

CALCINATION  of  Le ad.  Melt  the  Mettle  in 
an  Earthen  Pan  unglaz’d,  keep  it  ftirred  over  the 
Fire  with  a  Spatula ,  till  it  be  reduced  into'  a  Pow¬ 
der.  This  is  what  they  call  Calx  of  Lead,  and  by 
this  Means  the  Metal  is  made  more  open,  and  fit 
to  be  Wrought  upon  by  Acids,  Lead,  as  well  as 
Tin-,  fenlibly  encreafes  its  Weight  in  Calcination. 

CALCINATION  of  Tin.  Put  Englijb  Tin  into 
a  large  Earthen  Pan,  unglazed,  into  a  great  Fire,  and 
thep  the  Tin  will  melt  ;  continue  the  Fire  very 
ftrpng  for  3 6  Hours,  ftirring  the  Matter  With  an 
Iroh  Spatula ,  from  time  to  time  ;  then  .take  it  off 
the  Fire,  and  let  it  cool,  and  you  will  have  the 
Calx  of  Tin.  The  Tin  will  incteafe  its  Weight  in 
this  Operation;  for  32  Ounces  of  Metal  will  yield 
34  Ounces  of  Calx. 

CALCINATION  of  Vitriol ,  is  ufually  of  the 
Gireen  Sort ;  ’tis  put  over  the  Fire  in  an  Earthen 
unglazed  Pan  ;  the  Vitriol  will  diffolve  into  a  kind 
of  Water;  then  ’tis  boiled  till  the  Moifture  be  con- 
fumed,  or  till  it  turn  into  a  greyifh  Mafs.  This  is 
called,  Vitriol  calcin’d  to  Whitenefs.  Then,  if  it 
were  kept  long  over  a  ftrong  Fire,  it  would  turn 
Red.,  and  is  then  called  Colcothar. 

CALCIS  :  See  Calcaneus. 

CALCULATION  of  Clock  and  Watch  Work  : 
See  Clock  and  Watch  Work. 

CALCULUS,  or  Methodus  Differ entialis,  [in 
Mathematicks~\  is  a  Method  of  differencing  Quan¬ 
tities,  or  of  finding  an  infinitely  fmall  Quantity,  which 
being  taken  infinite  times,  (hall  be  equal  to  a  given 
Quantity ;  or  an  Infnitefmal,  which  is  a  Portion  of  a 
Quantity  incomparable  to  that  Quantity,  or,  as  others 
define  it,  The  Arithmetick  of  infinitely  lmall  Differ¬ 
ences  between  variable  Quantities.  The  Foundation 
then  of  this  Calculus  is,  an  infinitely  fmall  Quantity, or, 
that  is  lefs  than  any  affignable  one,  and  therefore  is 
acounted  as  nothing,  the  Error  accruing  by  omitting 
it,  being  lefs  than  any  affignable  one,  i.  e.  lefs  than 
nothing ;  hence  two  Quantities,  only  differing  by  an 
Infinitelimal,  are  equal.  The  better  to  conceive 
the  Nature  of  an  Infinitefimal,  fuppofe,  that  in 
meafuring  the  Height  of  a  Mountain,  while  you 
are  looking  thro’  the  Sights,  the  Winds  blows  off 
the  fmalleft  Grain  of  Dull,  the  Height  of  the 
Mountain  is  then  lefs,  by  the  Diameter  of  the  Dull, 
than  before ;  but  as  the  Mountain  is  ftill  found  the 
fame  Height,  whether  the  Dull  be  there  or  not, 
its  Diameter  has  nothing  to  do  in  the  prefent  Cafe, 


and  paffes  for  nothing,  i.  e.  is  infinitely  fmall.  Thus, 
in  Afironomy ,  the  Diameter  of  the  Earth  is  an  Infi- 
nitelimal  in  refpeCt  of  the  Diftance  of  the  fix’d 
Stars :  And  the  fame  holds  in  Aftronomical  Quan¬ 
tities  ;  the  Name  Infnitefmal  therefore  is  merely 
refpeCtive,  and  involves  a  Relation  to  another 
Quantity,  not  any  real  Ens  or  Being.  Now  Infim- 
tef/nials  are  called  Differentials ,  or  Diferential 
Quantities ,  when  they  are  confidered  as  the  Diffe¬ 
rences  of  two  Quantities.  Sir  Ifaac  Nekton  calls 
them  Fluxions ,  confidering  them  as  the  momentary 
Increments  of  Quantities,  v.  g.  of  a  Line  generated 
by  the  Flux  of  a  Point,  or  of  a  Surface  by  the  Flux 
of  a  Line,  &c.  The  Differential  Calculus  there¬ 
fore,  and  the  Doctrine  of  Fluxions,  are  the  fame 
thing  under  different  Names ;  the  former  given  by 
M.  Leibnitz ,  and  the  latter  by  Sir  Ifaac  Newton  ; 
each  of  whom  lay  Claim  to  the  Difcovery  :  See 
Fluxions.  There  is  indeed  a  Difference  in  the 
Manner  of  expreffing  the  Quantities,  refulting  from 
the  different  Views  wherein  the  two  Authors  con- 
fider  the  Infinite  finals  ;  the  one,  as  Increments  ; 
the  other,  as  Differences.  Leibnitz ,  and  mod  Fo¬ 
reigners,  exprefs  the  Differentials  of  Quantities  by 
the  fame  Letter  as  variable  ones,  only  prefixing  the 
Letter  d ,  thus :  The  Differential  of  x  is  called  dx, 
and  that  of  y,  dy.  Now  d  x  is  a  pofitive  Quan¬ 
tity,  if  x  continually  increafe  ;  negative,  if  it  de- 
creafe. 

The  Englijb,  with  Sir  Ifaac  Newton ,  inftead  of 

dx ,  write  x  (with  a  Dot  over  it)  for  dy,  y,  &c. 
which  Foreigners  object  againft,  on  account  of 
that  Confufion  of  Points  which  they  imagine  arifes 
when  Differentials  are  again  differenced  :  Befides, 
that  the  Printers  are  more  apt  to  overlook  a  Point 
than  a  Letter. 

Stable  Quantities  being  always  expreffed  by  the 
firft  Letters  of  the  Alphabet,  daz=zo,  db-=xo, 
d cz=zo  ;  wherefore  d  (*-j-/ —  a)  =zdx~\-d y, 
and  d  ( x — y~\~a)  dx  —  dy,  fo  that  the  differ¬ 
encing  of  Quantities,  is  eafily  perform’d,  by  the  Ad¬ 
dition  or  Subtraction  of  their  Compounds. 

To  difference  Quantities  that  mutually  multiply 
each  other,  the  Rule  is  :  Firft,  multiply  the  Dif¬ 
ferential  of  one  Factor  into  the  other  FaCtor,  the 
Sum  of  the  two  FaCtors  is  the  Differential  fought ; 
thus,  the  Quantities  being  x  y,  the  Differential  will 
be  xdy  -f-  yd  x,  i.  e.  d  (x  y)  =:  x  dy  f~y  dx.  Se¬ 
condly,  if  there  be  three  Quantities,  mutually  mul¬ 
tiply  each  other,  the  FaCtum  of  the  two  muft  then 
be  multiplied  into  the  Differential  of  the  third, 
thus.  Suppofe  vxy,  let  vx  =  t,  then  <vxy=:ty , 
confequently  d  {v  x  y)  xAtdyf-ydt:  But 
d  t  =:  v  d  x  x  d  v.  Thefe  Values  therefore  being 
fubftituted  in  the  antecedent  Differential,  tdy-f-ydt, 
theRefultis  d  fvx  y)  =:  <vdxy-\-vy  dx~\-x  ydv, 
hence  ’tis  eafyto  apprehend  how  to  proceed,  where 
the  Quantities  are  more  than  three, 

If  one  variable  Quantity  x  increafe,  while  the 
other /  decreafes,  ’tis  evident  ydx  —  xdy  will  be 
the  Differential  of  x  y. 

To  difference  Quantities  that  mutually  divide 
each  other,  the  Rule  is  :  Firft,  Multiply  the  Dif¬ 
ferential  of  the  Divifor  into  the  Dividend,  and 
on  the  contrary,  the  Differential  of  the  Dividend 
into  the  Divifor  :  SubtraCl  the  laft  Produdl  from 
the  firft,  and  divide  the  Remainder  by  the  Square 
of  the  Divifor ;  the  Quotient  is  the  Differential  of 
the  Quantities  mutually  dividing  each  other.  See 
Fluxion. 

CALCULUS  Exponent!  alis,  is  a  Method  of 
differencing  exponential  Quantities,  and  fumming 
up  the  Differentials  or  Fluxions  of  Exponentials  : 

By 


CAL 


CAL 


By  Exponential  Quantity  is  here  underftood,  aPower 
vvhofe  Exponent  is  variable,  v.  g.  xx ,  ax. 

To  difference  an  Exponential  Quantity ,  there  is 
nothing  required,  but  to  reduce  the  Exponential 
Quantities  to  Logarithmic  ones  ;  which  done,  the 
differencing  is  managed  as  in  Logarithmic  Quanti¬ 
ties,  thus  :  Suppofe  the  Differential  of  the  Expo¬ 
nential  Quantity  x  y  required,  let 

3 

Then  will  y  l  x  =  l  3 

/  x  y  d  x\  x=:d  3  :  3 
3  /  x  d  y  -j-  3  y  d  x  :  x  =  d  3 

y  —  I 

That  is,  X  y  lx dy  -{-  y  x  by  d x  ==  d 3 .  See'. Expo¬ 
nential. 

CALCULUS  Integral/ s,  is  a  Method  of  inte¬ 
grating  or  fumming  up  Fluxions  and  Differential 
Quantities  j  i.  e.  from  a  Differential  Quantity  given 
of  finding  the  Quantity,  from  whofe  Differencing 
the  given  Differential  refults  ;  the  Integral  Calculus 
therefore  is  the  Inverfe  of  the  Differential  one ; 
whence  the  Englijb ,  who  ufually  call  Differentials 
Fluxions ,  give  this  Calculus ,  which  afeends  from  the 
Fluxions  to  the  flowing  or  variable  Quantities ;  or, 
as  Foreigners  exprefs  it,  from  the  Differences  to  the 
Sums,  by  die  Name  of  the  Inverfe  Method  of 
Fluxions  :  See  Fluxions.  Hence  the  Integration  is 
known  to  be  juftly  perform’d,  if  the  Quantity 
found  according  to  the  Rules  of  the  Differential 
CalcuS/s ,  being  differenced,  produce  that  propos’d 
to  be  fumm’d:  See  Summatory  Calculus.  Suppofe 
s  the  Sign  of  the  Sum  or  Integral  Quantity,  then 
s yd x  will  denote  the  Sum  or  Integral  of  the  Dif¬ 
ferential  y  d  x. 

To  integrate  or  fum  up  a  Differential  Quantity  : 
’Tis  demonftrated,  firft,  that  sdx=:x.  Secondly, 
s  (dx-\-dy)  =  *-{-/.  Thirdly,  s  (  x  dy  y  dx) 
=  x  y.  Fourthly,  s  {mx  m  —  1  dx)  —  x  ?n. 
Fifthly,  s  [n\m)  x  (n  —  m )  \m  d  x  =  x  n\  m. 
Sixthly,  s  {yd x — xdy)  :  yt=.xy.  Of  thefe  the 
fourth  and  fifth  Cafes  are  the  moft  frequent,  where¬ 
in  the  Differential  Quantity  is  integrated,  by  adding 
a  variable  Unity  to  the  Exponent,  and  dividing  the 
Sum  by  the  new  Exponent,  multiplied  into  the 
Differential  of  the  Root,  (v.  g.  in  the  fourth  Cafe, 
by  m  —  1-J-1)  *• e ■  by  m  d  x. 

If  the  Differential  Quantity  to  be  integrated  don’t 
come  under  any  of  thefe  Formula’s,  it  muff  either 
be  reduced  to  an  Integrahle  Finite ,  or  an  Infinite 
Series ,  each  of  whofe  Terms  may  be  fumm’d. 

It  may  be  here  obferv’d,  that,  as  in  the  Analyfis 
of  Finites,  any  Quantity  may  be  rais’d  to  any  De¬ 
gree  of  Power  ;  but,  vice  verfa ,  the  Root  cannot 
be  extracted  out  of  any  required  :  So  in  the  Analyfis 
of  Infinites,  any  variable  or  flowing  Quantity  may 
be  differenced  :  but,  vice  verfa ,  any  Differential 
cannot  be  integrated  :  And  as  in  the  Analyfis  of 
Finites  we  are  not  yet  arriv’d  at  a  Method  of  ex¬ 
tracting  the  Roots  of  ail  Equations,  fo  neither  has 
the  Integral  Calculus  arriv’d  at  its  Perfection  :  and 
as  in  the  former  we  are  oblig’d  to  have  Recourfe 
to  Approximation,  fo  in  the  latter  we  have  Re¬ 
courfe  to  Infinite  Series,  where  we  cannot  attain 
to  a  perfect  Integration. 

CALCULUS  Liter  alis,  or  Literal  Calculus ?  is 
the  fame  with  Specious  Arithmetic ;  fb  called  from 
its  ufing  the  Letters  of  the  Alphabet  in  Contradi- 
ftindtion  to  Numeral  Arithmetic ,  which  ufes  Fi¬ 
gures.  Ia  the  Literal  Calculus  given  Quantities  are 
exprefs’d  by  the  firft  Letters,  abed ,  and  Quanti¬ 
ties  fought,  by  the  laft,  x  y  z,  &c.  Equal  Quanti¬ 
ties  are  denoted  by  the  fame  Letters. 


CALENDAR,  or  Almanack ,  is  a  political  Di- 
ftribution  of  Time  accommodated  to  Ufe,  and 
taken  from  the  Motions  of  the  Heavenly  Bodies ; 
Of  this  kind  are  thofe  annual  Books  wherein  the 
Days  of  the  Month,  theFeftivals,  the  Sign  the  Sun 
is  in,  the  Sun’s  Riling  and  Setting,  the  Changes  of 
the  Moon,  <&c.  are  exhibited ;  which  We  alio  call 
Almanacks.  But  the  Word  Calendar  feems  to  come 
from  the  Calenda ,  which,  amongft  the  Romans , 
were  the  firft  Days  of  every  Month. 

There  have  been  many  Corrections  and  Refor¬ 
mations  of  the  Calendar :  The  firft  was  made  by 
Numa  Pompilius  ;  and  this  afterwards  was  much 
improved  by  Julius  Ccefar ,  and  was  by  him  called 
the  Julian  Account ,  which  in  our  Nation,  and 
fome  other  Places,  is  ftill  retained,  and  is  called 
Old  Style. 

Pope  Gregory  the  Xlllth  pretended  to  reform  it 
again,  and  ordered  his  Account  to  be  currant,  as 
it  ftill  is  in  the  Roman  Catloolick  Countries ,  where  it 
is  ftill  called  the  Gregorian  Calendar ,  and  with  us. 
New  Style.  It  now  begins  n  Days  before  ours. 

A  particular  Account  of  the  Nature  of  the  Julian 
and  Gregorian  Account ,  fee  in  a  Book  called.  The 
Julian  and  Gregorian  Tear  :  And  how  both  are  pre¬ 
tended  to  be  reform’d,  fee  in  a  ftitch’d  Pamphlet, 
called,  The  Reformed  Cale/idar  :  Printed  for  Sam. 
Manfhip,  at  the  Ship  near  the  Royal-Exchanec, 
Cornhil,  1701. 

CALENDAR  Afironomical :  See  Afironomical 
Calendar. 

CALENDS  :  So  the  Ro?nans  called  the  firft 
Days  of  every  Month,  from  the  Greek  Word  v&hXu, 
veto ,  to  call ;  becaufe  anciently,  counting  their 
Months  by  the  Motion  of  the  Moon,  there  was  a 
Prieft  appointed  to  obferve  the  Times  of  the  New 
Moon;  who,  having  feen  it,  gave  Notice  to  the 
Prefident  over  the  Sacrifices,  and  he  called  the  Peo¬ 
ple  together,  and  declared  unto  them  how  they  muff: 
reckon  the  Days  until  the  Nones ,  pronouncing  five 
times  the  Word  if  the  Nones  happened  on 

the  5th  Day ;  or  feven  times,  if  they  happened  on 
the  7th  Day  of  the  Month. 

CALENTURE  [in  Medicine ]  an  Inflammatory 
Fever  attended  with  a  Delirium,  in  which  the  dif- 
eafed  Perfon  fancies  the  Sea  to  be  green  Fields ; 
and  if  they  are  not  hinder’d,  will  leap  over¬ 
board. 

CALIBRE,  or  Caliper ,  is  tTie  Bignefs,  or  rather 
Diameter,  of  a  Piece  of  Cannon,  or  of  any  Fire 
Arms,  at  the  Mouth. 

CALIBRE,  CALLIPER,  [with  Architects’]  is 
ufed  for  the  Bulk,  Thicknefs,  or  Diameter,  of  a 
Column,  or  any  round  thing,  thus :  They  fay,  thefe 
two  Columns  are  of  the  fame  Calibre ,  i.  e.  the  fame 
Diameter. 

CALIDUM  innatum ,  innate  Heat,  is  that  Attri¬ 
tion  of  the  Parts  of  the  Blood,  which  is  occafioned 
by  its  circular  Motion,  and  eipecially  in  the  Arte¬ 
ries.  L. 

CALIPERS,  is  an  Inftrument  made  like  aSlide- 
ing-Rule,  to  embrace  the  two  Heads  of  any  Cask, 
to  find  the  Length.  There  are  alfo  the  Gunners 
Calipers  or  Compaffes ,  for  finding  the  Diameter  of 
the  Ball,  and  Bore  of  a  Gun. 

CALIPER  Compaffes ,  are  Compaffes  ufed  by 
Gunners,  with  crooked  or  bowing  Legs,  to  mea- 
fure  the  Diameters  of  Bullets,  and  Cylinders  of 
Guns.. 

CALIX  [in  Botany]  the  green  Cup  out  of  which 
the  Flower  comes,  or  that  outward  Greenifh  Part, 
which  encompaffes  or  defends  the  Foliage  or  Leaves 
of  a  Flower. 
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CALKING,  or  Cauking  of  a  Ship,  is  driving  in 
Oakam,  or  fomething  of  that  kind,  into  the 
Seams  of  the  Planks,  to  prevent  the  Ship’s  Leak¬ 
ing. 

CALKING,  CALQUING,  [in  Tainting ]  is  a 
Term  us’d  where  the  Backfide  oi  any  Delign  is 
covered  with  a  Black  or  Red  Colour,  and  the 
Strokes  or  Lines  trac’d  thro’  on  a  found  Plate, 
Wall,  or  other  Matter. 

CALLICREAS  :  See  Pancreas. 
CALLIGRAPHY  [Ket^\ryg^.fiAj  Gr.J  the  Art 
of  fair  and.  handfome  Writing. 

CALLIPPICK  Period,  was  an  Improvement  of 
the  Cycle  of  Me  ton  of  19  Years,  which  Callippus,  a 
famous  Grecian  Aftronomer,  finding  in  reality  to 
contain  19  of  Nabonajfor's  Years,  4  Days  and  5^7, 
he,  to  avoid  Fradtions,  quadrupled  the  Golden  Num¬ 
ber,  and  by  that  means  made  a  new  Cycle  or  Pe¬ 
riod  of  7 6  Years  j  which  Time  being  expired,  he 
fuppofed  the  Lunations  or  Changes  of  the  Moon 
would  all  happen  on  the  fame  Day  of  the  Month, 
and  Hour  of  the  Day,  that  they  were  on  7 6  Years 
before. 

CALLOSITY  [in  Surgery]  a  little  Callus  form’d 
in  any  Part  of  the  Skin  ;  or,  a  white,  folid,  dry, 
infenfible  Flefli,  generated  by  the  Congeftion  of  a 
dry  pituitous  Excrement,  covering  the  Circumfe¬ 
rence  of  a  Wound,  Ulcer,  &c.  and  in  the  Place 
where  the  good  Flefh  fihould  grow. 

CALLOUS,  [Callofus,  L.]  A  Swelling  is  faid  to 
grow  Callous ,  when  ’tis  hardened,  as  fometimes  the 
Lips  of  a  Wound.  This  is  derived  from 

CALLUS,  which  is  a  kind  of  Swelling  without 
Pain,  like  Skin  contradted  by  too  much  Labour. 
Blanchard.  L. 

CALOTTE  [in  Architecture]  a  round  Cavity  or 
DeprefTure,  in  form  of  a  Cap  or  Cup  lathed  and 
plaiftered,  ufed  to  diminifh  the  Rife  or  Elevation 
of  a  moderate  Chapel,  Cabinet,  Alcove,  <&c.  which 
would  otherwife  be  too  high,  or  other  Pieces  of 
the  Apartment.  F. 

-  CALTHROPS  :  See  Cbaufe-trapps,  or  Cows- 
feet.  ) 

CALVA,  the  hairy  Scalp,  or  upper  Part  of  the 
Head,  which,  either  by  Difeafe  or  old  Age,  grows 
bald  firft.  ^  • 

CALX,  [in  Chymiftry]  is  that  which  is  produced 
by  Burning  or  Calcination  (which  fee)  of  any  Me¬ 
tal  or  Mineral  in  a  Crucible,  &c. 

CALX  is  the  fecond  Bone  in  that  Part  of  the 
Foot  which  fucceeds  the  Ankle,  bigger  and  ftronger 
than  the  reft,  oblong,  and  grows  backward,  that  a 
Man  may  ftand  more  ftrongly  upon  it,  and  not  fall 
f6  eafily  backward. 

CALX  alfo  is  that,  which,  by  calcining,  is  either 
turn’d  into  a  Coal,  as  Calx  Saturni ,  or  at  leaft  is 
made  friable,  as  Harts-Horn  burnt. 

CALX  of  Antimony  ;  See  Antimonium  Diapho- 
reticum. 

CALX  of  Gold  :  Tho’  it  hath  been  look’d  upon 
as  a  Thing  of  great  Difficulty,  yet  the  noble  Mr. 
Boyle  tells  us,  That  if  you  grind  well  together  a 
thick  Amalgama  of  Gold  and  Mercury,  with  at 
leaft  an  equal  Weight  of  finely  powdered  Sulphur, 
and  then  put  the  Mixture  to  fublime  in  a  proper 
Glafs,  there  will  rife,  by  Degrees  of  Fire,  a  Cin¬ 
nabar  ;  and  this  will  leave  behind  it  a  finer  Calx 
of  Gold  than  is  to  be  had  by  fome  far  more  diffi¬ 
cult  Proceftes.  See  the  Meehan.  ProduCi  of  Vola¬ 
tility. 

CALYX  [in  Botany]  fignifbs  the  Cup  which 
contains,  or  enclofes,  the  Flower  of  any  Plant  ; 
and  fometimes  ’tis  ufed  for  the  Flower  itfelf,  when 


its  Figure  is  like  that  of  a  Rofe,  and  not  yet  having 
its  Leaves  expanded. 

CAMAIEU,  [with  Painters]  a  Term  us’d  when 
there  is  only  one  Colour,  and  where  the  Lights  and 
Shadows  are  manag’d  on  a  Gold  or  Azure  Ground. 
This  Work  is  chiefly  ufed  to  reprefent  Bajfo  relie¬ 
vo's.  The  Name  is  borrowed  from  a  Stone  called 
Camaieu  or  Cameus ,  in  Batin  j  the  Orientals  call  it 
the  Onyx  Camachuia.  This  Stone  is  found  with  va¬ 
rious  Figures  and  Reprefentations  of  Landskips,  <&c. 
form’d  by  a  kind  of  Lufus  naturae ,  fo  as  to  exhibit 
Pictures  without  Painting. 

CAMAROSIS  [in  Architecture]  a  raffing  with 
an  Arch  or  Vault. 

CAMAROSIS  [in  Surgery]  a  Blow  or  Fra&ure 
upon  the  Skull,  where  fome  Part  of  the  Bone  is 
left  hanging  up,  or  ftruck  into  the  Form  of  an  Arch. 

CAMBER  Beam  [in  Architecture]  is  a  Beam,  or 
Piece  of  Timber,  cut  hollow,  or  arching  in  the 
Middle.  They  are  ufed  in  Platforms,  Church- 
Leads,  &c.  and  are  very  proper  where-ever  there 
is  Occafion  for  long  Beams,  being  much  ftronger 
than  flat  Beams  of  the  fame  Size  j  for,  being  laid 
with  the  hollow  Side  downwards,  and  having  good 
Butments  at  the  Ends,  they  ferve  for  a  kind  of 
Arch. 

CAMBRING,  the  Sea-men  fay,  a  Ship  lies  Cam - 
britig ,  when  it  doth  not  lie  level,  but  higher  in  the 
Middle  than  at  either  End  :  Alfo,  if  her  Keel  is 
bent  in  in  the  Middle  upwards,  (which  may  happen 
from  her  lying  a-ground  on  a  Place  where  neither 
her  Aft  nor  Fore-part  do  touch  it,  and  from  many 
other  Reafons  taken  from  her  Make)  they  fay,  She 
is  Camber -keel'd. 

CAMERA  Obfcura  :  See  Obfcura  Camera. 

CAMERATION  [in  Surgery]  the  fame  a sCame- 
rofs. 

CAMISADO,  an  Attack  made  upon  an  Enemy 
by  Night,  the  Soldiers  having  their  Shirts  over  their 
Apparel  and  Arms. 

CAMPAIGN,  is  a  Military  Term,  fignifying 
the  Space  of  Time  during  which  Armies  are  main¬ 
tained  every  Year  in  the  Field.  So  a  Man  is  laid 
to  have  made  twenty  Campaigns,  when  he  hath 
fpent  fo  many  Years  in  War-like  Service  in  the 
Field. 

CAMP  Flying,  is  a  ftrong  Body  of  Horfe  and 
Foot  commanded  ufually  by  a  Lieutenant  General, 
which  is  always  in  Motion,  both  to  cover  our  own 
Garrifons,  and  to  keep  the  adverfe  Army  in  conti¬ 
nual  Alarm. 

CAMPANIFORM,  [  of  Campana  a  Bell,  and 
forma,  L.]  a  Term  ufed  of  Flowers  which  are  in 
the  Shape  of  a  Bell. 

CANAL,  is  a  Word  frequently  ufed  by  Anato¬ 
mical  Writers,  to  fignify  a  Channel  or  Paflfage, 
thro’  which  any  Juices  or  Fluids  of  the  Body  flow. 

CANAL  of  a  Larmier  [in  Architecture]  the 
Hollow,  Platform,  or  Soffit,  of  a  Cornice ,  which 
makes  the  pendant  Mouchette. 

CANALES  Semicirculares  \_Anatomy]  are  three 
Canals  in  the  Labyrinth  of  the  Ear  :  They  are  of 
three  different  Sizes,  Major ,  Minor ,  and  Minimus  : 
In  different  Subjects,  they  are  frequently  different, 
but  are  always  alike  in  the  fame.  L. 

CANALICULUS  Arteriofus,  is  a  Veflel  be¬ 
twixt  the  Arterious  Vein  in  the  Lungs,  and  the 
great  Artery  in  the  Foetus  ;  for  ’tis  obliterated  in 
Adult  Perfons  .*  Its  Ufe  in  Foetus's  is,  that  the 
Blood  may  be  difeharged  by  this  DuCtus ,  out  of  the 
Arterious  Vein  into  the  great  Artery,  becaufe  that 
the  Blood  is  not  accended  in  the  Lungs,  for  want 
of  Refpiration  in  the  Womb. 

CANCER, 


CAN 


CAN 


CANCER?  [in  Afironomy J  one  of  the  12  Signs 
of  the  Zodiack,  drawn  on  the  Globe  in  Form  of  a 
Crab,  and  thus  marked  S  Thro’  the  Beginning 
of  this  Sign  paffes  a  Circle  parallel  to  the  Equi¬ 
noctial,  called,  the  Tropiok  of  Cancer ,  or  the  North¬ 
ern  Tropick  ;  to  which  Circle,  when  the  Sun  comes, 
it  makes  the  Summer  Solftice ,  and  is  turning  his 
Courfe  back  again  towards  the  Equinoctial.  See 
Sign  and  Conflellation. 

"The  Stars  in  the  Conflellation  of  Cancer ,  Ptole¬ 
my  makes  13,  Tycho  15,  but  Mr.  F/amJlead  no  lefs 
than  71. 

CANCER,  an  Ulcerous  Difeafe.  Se  Carci¬ 
noma. 

CANCRINI  verfius ,  Verfes  that  may  be  read 
either  backwards  or  forwards,  and  are  the  fame  as, 

Roma  tibi  fubito  motibus  ibit  amor. 

CANDITEERS,  [in  Fortification ]  a  Sort  of 
Frames  to  lay  Faggots  and  Brufhwood  upon,  for 
covering  the  Men  while  at  Work. 

CANICULA,  the  fame  with  Canis  Minor. 

CANINA  Fames ,  or  Dogs- Appetite ,  is  an  inordi¬ 
nate  Hunger,  attended  with  a  Vomiting  and  a  Loofe- 
nefs,  which  proceeds  from  a  depraved  Adion  of  the 
Stomach,  craving  Food  in  a  greater  Meafure  than 
Nature  requires. 

CANINI,  are  two  Teeth  in  each  Jaw,  one  on 
each  Side  of  the  Incilivi ;  they  are  pretty  thick  and 
round,  and  they  end  in  a  fharp  Point 3  they  have 
each  one  Root,  which  is  longer  than  the  Roots  of 
the  Incifivi ;  their  proper  Ufe  is,  to  pierce  the  harder 
kinds  of  Meat. 

CANINUS,  a  Mufcle  of  the  Lip,  fervingtoput 
the  Lips  upwards. 

CANIS  Major  &  Minor,  the  greater  and  leffer 
Dog,  are  two  Conftellations  of  Stars  drawn  upon 
the^Globe,  in  Figure  of  this  Animal  3  and  the 
greater  of  them  hath  in  his  Mouth  that  vaft  Star 
called,  L. 

CANICULUS,  or,  the  Dog-Star ,  which  riling 
and  fetting  with  the  Sun ,  from  about  the  24th  ot 
July  to  the  28th  of  Auguft,  gives  Occafion  to  that 
Time,  which  is  ufually  very  hot  and  fultry,  to  be 
called,  the  Canicular ,  or  Dog-Days.  L. 

CANIS  Major,  the  Great  Dog,  [in  Aflronomy~\ 
a  Conflellation  of  the  Southern  Hemifphere. 

The  Stars  in  the  Conflellation  Canis  Major ,  Pto¬ 
lemy  makes  28,  Tycho  obferved  only  13  :  In  the 
JBritannick  Catalogue  they  are  32. 

CANIS  Minor,  Caniculus,  or  the  Little  Dog,  [in 
Afironomy']  a  Conflellation  of  the  Southern  Hemi¬ 
fphere,  called,  by  the  Greeks ,  Procyon. 

The  Stars  in  the  Conflellation  Canis  Minor,  in 
Ptolemy’s  Catalogue,  are  2,  in  that  of  Tycho  Brahe 
5,  in  the  Britannick  Catalogue  15. 

CANNA  Major.  See  Tibia. 

CANNA  Minor.  See  Fibula. 

CANNON.  [The  Name  Cannon ,  as  Menage 
fuppofes,  is  deriv’d  of  Cannone  ot  Canna,  a  Cane 
or  Reed,  becaufe  a  Cannon  is  long,  flrait,  and  hol¬ 
low,  like  a  Cane.]  The  firft  Camions  were  called 
Bombards ,  of  Bombus,  L.  by  reafon  of  the  Node 
they  made. 

The  Invention  of  Cannon  is  aferib’d,  by  Larrey, 
to  J.  Owen,  who  fays,  that  they  were  firfl  known 
in  England,  in  the  Year  1335;  but  yet  acknow¬ 
ledges  that  they  were  known  before  3  and  writes, 
that  in  the  Year  1346,  there  were  5  Pieces  of  Can¬ 
non  in  the  Englifh  Army,  at  the  Battle  of  Crejfiy,  and 
that  thefe  are  the  firfl  that  were  known  in  France. 
And  Mezeray  relates,  that  K.  EdiBard ,  by  5  or  ^ 
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Pieces  of  Cannon,  flruck  Terror  into  the  French 
Army,  it  being  the  firfl  time  they  had  feen  fuch 
thundering  Machines. 

The  Matter,  of  which  Cannons  are  made,  is 
Metal,  either  Iron  or  Brafs,  or  rather  a  Mixture  of 
Copper,  Tin,  and  Brafs.  The.  Mixture  of  Tin  is 
delign’d  to  make  the  Metal  more  compad  and 
denfe  3  fo  that,  by  how  much  the  Copper  is  the 
heavier,  it  requires  fo  much  the  lefs  Tin. 

It  is  ufual  to  add  8  Pound  of  Brafs,  and  10  Pound 
of  Tin,  to  100  Pound  of  Copper  :  But  fomedmes 
they  ufe  10  Pound  of  Tin,  10  Pound  of  Lead,  and 
5  Pound  of  Brafs. 

The  Swedes,  in  the  long  War  in  the  lafl  Century, 
are  faid  to  have  ufed  Cannons  made  of  Leather  : 
But  thefe  were  too  apt  to  buril,  to  be  of  any  great 
Effed. 

The  Parts  and  Proportions  of  Cannon  about  1 1 
Foot  long,  are  :  The  Barrel,  or  Cavity,  9  Foot  3 
its  Fulcrum,  or  Support,  14  ;  and  its  Axis  7  ;  the 
Diameter  ot  the  Bore,  at  the  Mouth,  6  Inches  2 
Lines,  the  Plag  of  the  Ball  2  Lines :  The  Diameter 
of  the  Ball  therefore  6  Inches,  and  its  Weight  331- 
Pound  3  the  Metal  about  the  Mouth  2  Inches,  and 
at  the  Breech  6  3  the  Charge  of  Powder  from  18 
to  20  Pound.  It  will  carry  a  Point-blank  6 00 
Paces,  and  may  be  loaded  10  Times  in  an  Hour, 
and  fometimesi^  3  120  Times  in  a  Day.  The  Bed 
of  it  is  15  Foot  broad,  and  20  long,  for  the  Re¬ 
bound.  It  requires  20  Horfes  to  draw  it. 

Cannons  are  diflinguifhed  by  the  Diameters  of 
the  Balls  they  carry.  The  Rule  for  their  Length, 
<&c.  That  it  be  of  fuch  a  Length,  as  that  the  whole 
Charge  of  Powder  be  on  Fire  before  the  Ball  quit 
the  Piece.  If  it  be  made  too  long,  the  Quanticy 
of  Air  to  be  drawn  out  before  the  Ball,  will  give 
too  much  Refiilance  to  the  Impulfe 3  and  that  Im- 
ulfe  ceafing,  the  Fridion  of  the  Ball  againft  the 
urface  of  the  Piece,  will  take  off  from  the  Mo¬ 
tion. 

In  former  Days  Cannon  were  made  much  longer 
than  they  are  now  3  but  fome  being,  by  Chance,  made 

Fooc  Ihorter  than  ordinary,  it  was  found,  that 
the  Ball  moves  with  a  greater  Impetus  thro’  a  lefs 
Space  than  a  larger.  As  Gufiavus  Adolphus  found 
by  Experience,  in  the  Year  1624  :  An  Iron  Ball 
of  48  Pound  Weight,  being  found  to  go  farther 
from  a  new  fhort  Cannon,  than  another  Ball  of  9 6 
Pound  out  of  a  longer  Piece  :  Whereas,  in  other 
Refpeds,  it  is  certain,  the  larger  the  Bore  and  Ball, 
the  greater  the  Ranged 

The  greareft  Range  of  a  Cannon  is  ordinarily 
fix’d  at  45  Degrees  :  But  Dr.  Halley  fhews  it  to  be 
at  447.  M.  S.  Julien  adjulls  the  Ranges  of  the  fe- 
veral  Pieces  of  Cannon,  from  the  Weight  of  the 
Ball  they  bear,  the  Charge  of  Powder  being  always' 
fuppofed  to  be  in  a  Subduple  Patio  to  the  Weight 
of  the  Ball. 


Weight  of  a 
Leaden-Ball. 

Horizontal 

Range. 

Greateft  Range. 

•  ft 

Pacesi 

Paces. 

33 

600 

6000 

24 

700 

6  000 

1 6 

800 

8000 

12 

450 

5000 

8 

400 

1700 

6 

150 

1500 

Experience  has  taught,  that  two  Cannons  of 
equal  Bore,  but  different  Lengths,  the  Longer  re¬ 
quires  a  greater  Charge  of  Powder  than  the  Shorter. 
2-G  The 
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The  ordinary  Charge  of  a  Cannon  is,  to  have  the 
Charge  of  its  Powder  half  that  of  its  Ball. 


The  Names  of  the  feveral  Cannons ,  their  Length, 
their  Weight ,  and  that  of  their  Lai l,  as  they 
obtain  among  us ,  are  as  in  the  following  Table. 


Names  of  Cannon. 

Weight  of  an  Iron-Ball. 

Weight  of  the  Cannon. 

{ 

Length  of  the  Cannon. 

ft  oz. 

ft 

F.  In. 

Cannon  Royal 

4.8 

0 

6000 

12 

0 

Demi-Cannon,  large 

0 

6000 

12 

0 

Demi-Cannon,  ordinary 

32 

0 

5600 

12 

0 

Demi-Cannon,  lead 

3° 

0 

yqoo 

11 

0 

Culverin,  larged: 

20 

0 

4800 

12 

0 

Culverin,  ordinary 

17 

5 

45°° 

12 

0 

Culverin,  lead 

G 

0 

4000 

II 

0 

Demi- Culverin,  ordinary 

10 

11 

2700 

I  I 

0 

Demi- Culverin,  lead 

9 

0 

2000 

IO 

0 

Saker,  ordinary 

6 

0 

1500 

to 

0 

Saker,  lead 

4 

12 

1400 

8 

0 

Minion,  larged 

3 

12 

1000 

8 

0 

Minion,  ordinary 

3 

4 

800 

7 

0 

Falcon 

2 

8 

7^0 

6 

0 

Falconet 

1 

5 

400 

5 

6 

Rabinet 

0 

8 

300 

4 

6 

Bafe 

0 

5 

200 

Cannon  are  made  cylindrical,  that  the  Motion  of 
the  Ball  may  not  be  retarded  in  its  Paffage,  and  that 
the  Powder,  when  on  Fire,  may  not  flip  between 
the  Ball  and  the  Surface  of  the  Cannon,  which 
would  hinder  its  EffedL 

Wolfius  would  have  the  Cannons  always  decreafe, 
as  it  goes  towards  the  Mouth  or  Orifice ;  becaufe 
the  Force  of  the  Powder  always  decreafes  in  Pro¬ 
portion  to  the  Space  thro’  which  it  was  expanded. 

The  new  Cannons,  that  are  made  after  the  Spa- 
nijh  Manner,  have  a  Cavity  or  Chamber  at  the  Bot¬ 
tom  of  the  Barrel,  which  helps  their  EfFedt 

A  Cannon  is  found  to  recoil  two  or  three  Paces 
after  the  Explofion,  which,  by  fome,  is  accounted 
for  from  the  Air’s  rufhing  violently  into  the  Cavity, 
as  foon  as  the  Ball  has  been  difeharged  :  But  the 
real  Caufe  is,  the  Powder’s  adding  equally  upon  the 
Breech  of  the  Cannon  and  the  Ball. 

M.  S.  Julien  fays,  that  a  Cannon  Ball  thrown  to 
the  Didance  of  600  Paces,  finks  9,  10,  11,  12, 
nay  13  Foot  within  Ground. 

CANON,  [in  the  Ecc/efajlical  Law]  was  origi¬ 
nally  a  Book,  wherein  the  Religious  of  every  Con¬ 
vent  had  a  fair  Tranfcript  of  the  Rules  of  their 
Order  :  Thefe  were  often  read  over  to  them  as 
their  local  Statutes,  and  were  thence  called  Regula , 
and  Canon ,  their  Rule. 

CANON,  [in  Mufck]  Ptolemy  rejedting  the 
Arfioxenian  Way  of  meafuring  the  Intervals  in 
Mufick,  by  the.  Magnitude  of  the  Tone,  (which 
they  fuppofed  to  be  formed  by  the  Difference  be¬ 
tween  a  Diapente  and  Diatejfaron )  thought  that  Mu- 
fical  Intervals  fhould  be  didinguifhed  according  to  the 
Ratio’s  or  Proportions  which  th eSounds  terminating 
thofe  Intervals  bare  one  to  another,  when  confider’d 


according  to  their  Degree,  of  being  acute  or  grave, 
which  was  alfo  before  Arif  ox  onus ,  the  old  Pythagorick 
Way.  Ptolemy  therefore  made  the  Diapafon  toconfift 
in  a  double  Patio,  the  Diapente  in  %.Sefquialteral,  and 
the  Diatejfaron  in  a  Sefquitejfaron  :  And  the  Tone 
itfelf,  (by  which  the  Diapente  and  Diatejfaron  dif¬ 
fer)  in  a  Sefquiottave,  and  all  the  other  Intervals, 
according  to  the  Proportion  of  the  Sounds  that 
terminate  them. 

Wherefore,  taking  for  Canon  (as  ’tis  called)  a 
determinate  Line  of  any  Length,  he  fhews  how 
this  Canon  is  to  be  cut  accordingly,  fo  that  it  may 
reprefent  the  refpedtive  Intervals  :  And  this  Method 
anfwers  exadtly  to  Experiment  in  the  different 
Lengths  of  Mufical  Chords.  And  from  this  Canon, 
Ptolemy  and  his  Followers  have  been  called  Cano - 
nici,  as  thofe  of  Arifloxenus  were  called  Mujicf 

There  is  aTradt  called  SeCiio  Canonis,  attributed, 
but  falfly,  to  Euclid  ;  and  which  you  will,  find  at 
the  End  of  his  Works,  in  the  Oxford  Ed.  G.  L. 

CANON,  [in  Mathematicks ]  is  a  Rule  to  folve 
all  things  of  the  fame  Nature  with  the  prefent  En¬ 
quiry  :  Thus  every  laid  Step  of  an  Equation  in  Al¬ 
gebra  is  fuch  a  Canon  ;  and  if  turn’d  into  Words,  is 
a  Rule  to  folve  all  Quedions  of  the  fame  Nature 
with  that  propofed.  Canon  alfo  is  the  Word  for  the 
Tables  of  Logarithms,  Artificial  Sines,  Tangents, 
and  Secants,  which  are  of  admirable  Ufe  in  Trigo¬ 
nometry.  ’Tis  alfo  the  Name  of  a  Surgeon’s  Inftru- 
ment,  which  they  make  ufe  of  when  they  few  up 
Wounds. 

CANONICAL  Equations.  See  Quadratic!:  E- 

quations. 

CANON-LAW  is  a  Collection  of  Ecclcfiaffical 
Rules,  Definitions,  and  Conlfitutions,  taken  from 
the  Ancient,  General,  and  Provincial  Councils,  the 
W ritings  and  Refolutions  of  the  Fathers  of  the 
Church,  and  the  Refcripts  of  Popes.  This  Law  is 
modelled  according  to  the  Form  of  the  Civil,  and 
is  reduced  into  3  Volumes.  The  firfl  is  called,  the 
Decrees  of  Gratian,  and  is  compofed  of  the  Ancient 
Canons,  and  collected  from  the  Ancient  Councils 
and  W ritings  of  the  Fathers. 

The  2d  Volume  is  called,  the  Decretals  ;  and 
doth  contain  the  Decretal  Epifiles  or  Refcripts  of 
Popes,  and  chiefly  from  Alexander  HI.  to  Gregory 
IX.  by  whofe  Authority  it  was  compiled. 

The  3d  Volume  is  called  Sextum ,  and  containsi 
the  Refcripts  of  the  Popes  from  Gregory  IX.  to 
Boniface  VIII.  by  whole  Authority  it  was  collected. 
To  the  End  of  this  Volume  are  added,  the  Clemen¬ 
tina,  which  are,  the  Constitutions  of  Clement  V.  en¬ 
acted  in  the  Council  of  Vienna ;  as  alfo,  the  Extra- 
vagants ,  which  are  fome  Refcripts  of  Pope  John 
XXII.  and  fome  other  Popes.  They  were  called 
Extravagants ,  becaufe  not  contained  in  the  Body 
of  the  Canon-Law,  which  is  compofed  of  the  three 
lately  mentioned  Volumes. 

CANT,  [in  Carpentry]  a  Term  us’d  when  a 
Piece  of  Timber  comes  the  wrong  Way  in  their 
Work.  They  fay,  Cant  it,  i.  e.  Turn  it  about. 

CANT ALI VERS,  [in  Architecture]  the  fame 
as  Modillions,  only  thofe  are  plain,  but  thefe  are 
carved.  They  are  both  a  kind  of  Cartouzes,  fet  (at 
equal  Didance)  under  the  Corona  of  the  Cornilh  of 
a  Building. 

CANTHUSj  or  Hircus ,  is  the  Angle  or  Corner 
of  the  Eye;  which  is  either  the  Greater,  or  the  In¬ 
ternal  ;  or  the  Lefs,  or  External. 

CANTONED  [in  Architecture ]  is  when  the 
Corner  of  a  Building  is  adorned  with  a  Pilader, 
an  Angular  Column,  Ruftick  Coins,  or  any  thing 
that  projects  beyond  the  Naked  of  a  Wall. 

CAN-'  ' 
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CANTON,  an  Ordinary  in  Heraldry,  framed  of 
two  ftrait  Lines,  one  drawn  per¬ 
pendicularly  from  the  Chief. \  and 
*  the  other  fo  from  the  Side  of  the 
Efcutcheon.  This  is  always  lefs 
than  a  Quarter  of  the  Field ;  and 
if  drawn  from  the  Left  Comer  of 
the  Efcutcheon,  it  is  called  a  Can¬ 
ton  Sinifier  :  Its  Form  is  thus,  He 
beareth  Ermin-y  a  Canton  Argent 
charged  with  a  Cheveron  Gules ,  by  the  Name  of 
Middleton. 

CANVAS-BAGS,  or  Earth -Bags  j  Sacs  a  Terre, 
as  the  French  call  them,  are,  Bags  holding  about  a 
Cubick  Foot  of  Earth,  and  are  ufed  to  raife  a  Pa¬ 
rapet  in  hafte,  or  to  repair  one  that  is  beaten 
down  :  They  are  chiefly  ufed  when  the  Ground  is 
rocky,  and  affords  no  Earth  to  carry  on  the  Ap¬ 
proaches,  then  are  thefe  Bags  of  Earth  very  necef- 
fary,  which  can  be  filled  at  another  Place,  and  re¬ 
moved  at  Pleafure.  Thefe  Bags  are  fometimes,  up¬ 
on  Occafion,  filled  with  Powder,  of  which  they 
hold  about  50  fe. 

CAP  [in  a  Ship]  is  a  fquare  Piece  of  Timber, 
ut  over  the  Head,  or  upper  End  of  any  Maft, 
aving  a  round  Hole  to  receive  a  Maft.  By  thefe 
Caps ,  the  Top-Mafts,  and  Top-Gallant-Mafts,  are 
kept  fteady  and  firm  in  the  TreJJel-Trees ,  where 
their  Feet  ftand,  as  thofe  of  the  lower  Mafts  do  in 
the  Steps.  They  call  alio  that  Piece  of  Lead  which 
is  put  over  the  Touch-hole  of  a  great  Gun,  and 
keep  the  Prime  from  being  wafted  or  fplit,  the  Cap 
of  the  Gun. 

CAP-SQUARES,  are  broad  Pieces  of  Iron  on 
each  Side  of  the  Carriage  of  a  great  Gun,  and 
lock’d  over  the  Trunnions  of  the  Piece  with  an 
Iron  Pin  :  Their  Ufe  is,  to  keep  the  Piece  from 
flying  out  of  the  Carriage,  when  ’tis  fhot  off  with 
its  Mouth  lying  very  low ;  or,  as  they  call  it,  under 
Metal. 

CAPACITY  [in  Law]  fignifies  the  Ability  of  a 
Man,  or  Body  Politick,  to  give  or  take  Lands,  or 
other  things,  or  fue  Actions. 

CAPACITY  [in  Geometry]  is  the  folid  Content 
of  any  Body  :  Alfo  our  hollow  Meafures  for  Wine, 
Beer,  Corn,  Salt,  &c.  are  called  Meafures  of  Capa¬ 
city. 

CAPE,  is  a  Writ  Judicial,  touching  Plea  of 
Lands  or  Tenements,  and  divided  into  Grand-Cape , 
and  Petit-Cape  ;  both  which  take  hold  of  things 
immovable,  and  feem  to  differ  in  this,  that  the 
Grand-Cape  lieth  before  Appearance,  and  Petit-Cape 
afterwards. 

CAPE,  or  Promontory,,  is  any  high  Land  running 
out  with  a  Point  into  the  Sea,  as  Cape-Verde,  Cape- 
Horn ,  the  Cape  of  Good-Hope,  See. 

CAPE  Parvum ,  is  a  Writ  that  lieth  in  cafe 
where  the  Tenant  is  fummoned  in  Plea  of  Land, 
and  cometh  at  the  Summons,  and  his  Appearance 
is  recorded  ;  and  after  he  maketh  Default  at  the 
Day  that  is  given  to  him,  then  this  W rit  fhall  go 
for  the  King.  L. 

CAPE  ad  vale7itiam,  is  a  Writ  of  Execution,  or 
a  Species  of  Grand  Cape ,  fo  called  of  the  End  where- 
unto  it  tendeth  :  In  the  Old  Nat.  Brev.  it  is  thus 
deferibed  :  ThisWrit  lieth,  where  any  is  impleaded  of 
certain  Lands,  and  he  vouches  to  warrant  another, 
againft  whom  the  Summons  ad  warrantizandum 
hath  been  awarded,  and  the  Vouchee  comes  not  at 
the  Day  given ;  then  if  the  Demandant  recover 
againft  the  Tenant,  he  fhall  have  his  Writ  againft 
the  Vouchee,  and  fhall  recover  fo  much,  in  Value, 
of  the  Vouchee’s  Land,  if  he  have  fo  much  }  and 


if  he  have  not  fo  much,  then  the  Tenant  fhall  have 
Execution,  by  this  Writ,  of  fuch  Lands  and  Tene¬ 
ments  as  defeend  to  him  in  Fee-fimple  ,•  or,  if  he 
purchafe  afterwards,  the  Tenant  lhall  have  againft 
him  a  Re-fummons,  and  if  he  can  fay  nothing,  he 
fhall  recover  the  Value.  L.  Note,  This  Writ  lies 
before  Appearance. 

CAPELLA,  a  bright  fix’d  Star  in  the  Left 
Shoulder  of  Auriga,  whofe  Longitude  is  77  Dcgr. 
16  Min.  Latitude  22  Degr.  50  Mm.  P.ight  Afcen- 
fon,  7^°.  7'. 

CAPIAS  is  a  Writ  of  two  Sorts,  one  before 
Judgment,  called,  Capias  ad  Refpondendum,  in  an 
Acftion  perfonal,  when  the  Sheriff,  upon  the  firft 
Writ  of  Diftrefs,  returns,  nihil  habet  in  ballivo  770- 
fit  a  •  and  the  other  is  a  W rit  of  Execution  after 
Judgment,  which  are  of  divers  Kinds,  as  thefe  fol¬ 
lowing.  L. 

CAPIAS  conduElos  ad  proficijienduin,  is  a  Writ 
for  taking  up  fuch  as,  having  received  Preft  Money 
to  ferve  the  King,  flink  au  ay,  and  come  not  in  at 
the  Time.  This  is  an  Original  Writ  directed  to 
the  Serjeant  at  Arms,  to  arreft  and  bring  them  in, 
having  included  aClaufe  of  Afliftance.  L. 

CAPIAS  pro  fine ,  is,  where  one  being  by  Judge¬ 
ment  fined  unto  the  King,  upon  the  fame  Offence 
committed  againft  a  Statute,  doth  not  difeharge  it 
according  to  the  Judgment,  for  by  this  is  his  Body 
taken  and  committed  to  Prifon,  until  he  content 
the  King  for  his  Fine.  L. 

CAPIAS  ad  Satisfaciendum,  is  a  Writ  of' Exe¬ 
cution  after  Judgment,  lying  wh ere  a  Man  recovers 
in  an  Acftion  perfonal,  as  Debts,  or  Damages,  or 
Detinue,  in  the  King’s  Court,  and  he  againft  whom 
the  Debt  is  recovered,  hath  no  Lands  nor  Tene¬ 
ments,  nor  fufficient  Goods,  whereof  the  Debt 
may  be  levied  : '  For  in  this  Cafe,  he  that  recover¬ 
ed  fhall  have  this  Writ  to  the  Sheriff,  commanding 
him,  that  he  take  the  Body  of  him  againft  whom 
the  Debt  is  recovered,  and  he  fhall  be  put  in  Pri¬ 
fon  until  Satisfaction  be  made.  L. 

CAPIAS  utlegatum,  is  a  W  rit  of  Execution  which 
lieth  againft  him  that  is  out-law’d  upon  any  Suit, 
by  which  the  Sheriff,  upon  the  Receipt  thereof, 
apprehended  the  Party  out-law’d  for  not  appearing 
upon  the  Exigent ,  and  keepeth  him  in  fafe  Cuftody 
till  the  Return  of  the  Writ,  then  bringeth  him  into 
Court,*  there  further  to  be  ordered  for  his  Con¬ 
tempt.  L. 

CAPIAS  utlegatum  <&  inquiras  de  benis  <&  catal- 
lis,  is  a  Writ  all  one  with  the  former,  but  it  gives  a 
farther  Power  to  the  Sheriff,  befides  the  Appre- 
henfion  of  his  Body,  to  enquire  of  his  Goods  and 
Chattels.  L. 

CAPIAS  in  Witherna7nium  de  homine ,  is  a  Writ 
that  lieth  for  a  Servant  in  Withernam.  L. 

CAPIAS  in  Wither7iam  de  Averiis,  is  a  Writ 
that  lieth  for  Cattle  in  Withernam.  L. 

CAPILLACIOUS  [with  Bota7iifls j  a  Term  ufed 
of  fuch  Plants  whofe  Leaf  is  cut  into  fine  foft 
Threads,  like  Hairs,  as  Fennel,  Dill,  Sec. 

CAPILLAMENTS,  \Capillamenta,LP\  are  thofe 
fmall  Threads  or  Hairs  (whence  the  Word)  which 
grow  up  in  the  Middle  of  a  Flower,  and  are  adorned 
with  little  Knops  at  the  Top  :  Thofe  Knops  are 
called,  the  Apices  of  a  Flower  j  and  thefe  Capilia- 
ments  are  called,  the  Stamina. 

CAPILLARY  Plants  are,  fuch  as  have  no  main 
Stalk  or  Stem,  but  grow  to  the  Ground,  as  Hairs 
to  one’s  Head,  and  which  bear  their  Seeds  in  little 
Tufts,  Bunches,  or  Protuberances,  on  the  Back-fidc 
of  their  Leaves,  whence  by  fome  they  are  called 
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Dorfipara  and  Ter  gif  at  a.  And  thefe  are  either 
with  an 

Undivided  Leaf  ,  as  the  Hamionitis,  and  the  Phyl- 
lytus  ;  or  with  a 

Singly  divided  Leaf  ;  and  thefe  have  the  Leaf 
either  cut  or  jagged  in,  but  not  divided  into  Pinna , 
clear  home  to  the  main  Rib,  as,  Poly  podium ,  Lon- 
chitis,  Sco/opendria ,  Adianthum ,  Acroficon  :  Or 
elfe, 

Divided  quite  home  to  the  Rib,  and  hanging  like 
Pinna  j  as,  the  Chamaflix  Marina ,  and  the  Tricho- 
manes  :  Others  have  the  Leaf 

Doubly  divided ,  or  at  leaft,  once  fub-divided ; 
the  firft  Divifion  being  into  Branches ,  and  the  ad 
into  Pinna  •  as,  the  Hemionites  Multifida ,  the  Filix 
mas ,  the  Filix  Palufris ,  Filix  Saxatilis ,  the  Adian- 
turn  Album ,  and  Nigrum  :  And  others  have  the 
Leaf 

Trebly  divided ,  or  thrice  fub-divided,  viz.  Firft 
into  Branches,  then  into  little  Twigs,  and  after  this 
into  Pinna  ;  and  thefe  are  the  Filix  Scandens  of 
Brafile ,  the  Filix  Florida  or  Ofmunda  Rega/is ,  the 
Filix  mas  Ramofa ,  the  Filix  Femina  Vulgaris ,  the 
Adiantum  Album  Floridian,  and  the  Drypoteris  Ni¬ 
gra.  Ray’*  Hijloria  Plantarum. 

CAPILLARY  Tubes  [in  Phyfcks]  are  little  Pipes 
whofe  Canals  are  the  narroweft  poffible  ,  not  fuch, 
whofe  Diameters  do  not  exceed  that  of  a  common 
Hair  ;  for  none  fuch  can  be  made.  The  Diameter 
of  Capillary  Tubes,  is,  a  Half,  Third,  or  Fourth  of 
a  Line  :  See  Tube. 

The  Afcent  of  Water,  <&c.  in  Capillary  Tubes, 
is  a  famous  Phenomenon,  which  has  long  emba- 
raffed  the  Philofophers  :  Let  one  End  of  a  fmall 
Tube,  open  at  both  Ends,  be  immerg’d  in  Water, 
and  the  Liquor  within  the  Tube  will  rife  to  fome 
fenfible  Height  above  the  external  Surface  :  Or, 
immerge  two  or  more  Tubes  in  the  fame  Fluid, 
one  of  them  a  Capillary  one,  and  the  other  confi- 
derably  larger,  the  Water  will  afcend  confiderably 
higher  in  the  Capillary  Tube  than  in  the  other  ;  and 
this  in  the  reciprocal  Ratio  of  the  Diameters  of  the 
Tubes.  This  Effed,  Authors  have  commonly  im¬ 
puted  to  the  unequal  PreiTure  of  the  Air  in  une¬ 
qual  Tubes :  The  Air,  fay  they,  confifts  of  ramofe 
fpongy  Parts,  intermingled  and  embarafs’d  among 
each  other  :  Now,  a  Column  of  fuch  Air  being 
fuppofed  perpendicularly  incumbent  in  the  Canal  of 
a  fmall  Cdpil  ary  Tube,  Part  of  the  Preffure  of  the 
Column  will  be  fpent  on  the  Sides  or  Surface  of 
the  Tube ;  fo  that  the  Column  will  not  ad  with  its 
whole  Weight  on  the  fubjacent  Fluid,  but  will  lofe 
a  greater  or  lefs  Proportion  of  its  Weight,  as  the 
Diameter  of  the  Tube  is  the  fmaller  ;  but  this  So¬ 
lution  is  deftroyed,  by  the  Experiments  fucceeding 
in  vacuo,  as  well  as  in  open  Air.  Others,  as  Mr. 
Hauksbee,  <&c.  have  Recourfe  to  the  Attradion  of 
the  Annuli  of  the  concave  Surface  of  the  Tube  ; 
to  which  Opinion  the  ingenious  Dr.  Morgan  fub- 
fcribes.  Part  of  the  Gravity  of  the  Water  in  the 
Tube,  fays  that  Author,  being  taken  off  by  the 
attradive  Power  of  the  internal  concave  Surface  of 
the  Glafs,  the  Fluid  within  the  Tube,  by  the  exter¬ 
nal  greater  Weight  or  Preffure,  muft  afcend  fo  far 
as  to  compenfate  for  this  Diminution  of  Gravity, 
by  the  Attradion  of  the  Glafs.  He  adds,  That  as 
the  Power  of  Attradion  in  Tubes  is,  in  a  recipro¬ 
cal  Ratio  of  the  Diameters,  by  leffening  the  faid 
Diameter,  or  by  fuppofing  the  Tubes  ftill  fmaller 
and  fmaller.  Water,  or  any  other  Fluid,  may  be 
thus  raffed  to  any  aftignable  Height,  Phil.  Print, 
of  Medicine,  p.  88,  &c. 


But  this  Author  is  fomewhat  overfeen  :  For  frnee 
in  every  Capillary  Tube,  the  Height  to  which  the 
Water  will  fpontaneouily  afcend,  is  reciprocally,  as 
the  Diameter  of  the  Tube,  it  follows,  mat  the  Sur¬ 
face  containing  the  fufpended  Water  is  always  a 
given  Quantity;  but  the  Column  of  Water  Expend¬ 
ed  in  every  Tube,  is  as  the  Diameter  of  the  Tube; 
therefore,  if  the  Attradion  of  the  containing  Sur¬ 
face  be  the  Caufe  of  the  Water’s  Sufpenfion,  it  will 
follow,  that  equal  Caufes  produce  unequal  Effeds, 
which  is  abfurd ;  and  again,  not  only  his  Solution, 
but  his  Phenomenon  affo,  is  ftretch’d  too  far; 
For  ’tis  not  in  all  Fluids  the  Phenomenon  obtains ; 
but  in  Mercury  the  very  contrary  is  found,  the 
Fluid  in  a  Tube  not  rifing  fo  high  as  the  Level  of 
that  in  the  Veffel,  and  the  Defed  being  found  the 
greater  as  the  Tube  is  fmaller, 

We  muft  therefore  recur  to  Dr.  Jur'm' s  Solution 
of  this  Phenomenon,  which  is  well  fupported  by 
Experiments  :  The  Sufpenfion  of  the  Water,  on 
that  Gentleman’s  Syftem,  is  owing  to  the  Attradion 
of  the  Periphery  of  the  concave  Surface  of  the 
Tube,  to  which  the  upper  Surface  of  the  Water  is 
contiguous  and  adheres,  d  his  being  the  only  Part 
of  the  Tube  from  which  the  Water  niUit  recede 
upon  its  fubfiding,  and  confequemly  the  only  one 
which,  by  the  Force  of  its  Cohefion  and  Attrac¬ 
tion,  oppofes  the  Deiceni  of  the  Water  ;  this  he 
fhews  to  be  a  Caufe  proportional  to  the  Effed,  la 
regard  the  Periphery,  and  the  fufpended  Column, 
are  both  in  the  farne  Proportion  is  the  Diameter 
of  the  Tube,  the  Sufpenfion  thus  accounted  for* 
the  feemingly  fpontaneous  Afcent  will  eafily  be 
folved  ;  for  fince  the  Water  that  enters  a  Capillary 
Tube  as  foon  as  its  Orifice  is  dipp’d  therein,  has 
its  Gravity  taken  off  by  the  Attradion  of  the  Peri¬ 
phery,  with  which  its  upper  Surface  is  in  Contad, 
it  muft  neceffarily  rife  higher,  partly  by  the  Preffure 
of  the  ftagnant  Water,  and  partly  by  the  Attrac¬ 
tion  of  the  Periphery,  immediately  above  that  which 
is  already  contiguous  to  it :  See  AJUnt. 

CAPILLARY  Veffels ,  fmall  Veins  and  Arteries, 
like  Threads  or  Hairs, 

CAPILLATION,  according  to  fame  Writers,  is 
a  Fradure  in  the  Skull,  fo  fmall  that  it  can  fcaree 
be  found,  which  yet  often  proves  mortal. 

CAPITATE  Pi  ant  a  [in  Botany]  are  fuch  Plants 
whofe  Flowers  are  compofed  of  "many  edged  andi 
hollow  little  Flowers ;  and  Mr,  Ray  calls  them  by 
this  Name,  becaufe  their  fcaly  Calyx  (or  Cup  of 
the  Flower)  moft  ufually  fwells  out  into  a  large  and 
round  Belly,  containing  within  it  the  pappous  Seed, 
as,  Carduus,  Centaury,  Knapweed,  Cinara,  Cirfum, 
Lappa  major ,  Cyanus,  &c, 

CAPITAL  [in  Architecture]  is  a  principal  and 
effential  Part  of  an  Order  of  Column  or  £ ilafter, 
and  is  different  in  different  Orders,  and  is  that  which 
chiefly  diftinguifhes  and  charaderi2.es  the  Orders. 

The  Corinthian  CAPITAL  is  much  the  richeft, 
it  has  no  Ovolo,  and  its  Abacus  is  very  different 
from  thofe  of  the  Dorick ,  lonick ,  and  Tufcan  ;  it 
has  its  Faces  circularly  hollowed  upwards,  having 
a  Rofe  in  the  Middle  of  each  Sweep,  It  has  only 
a  Brim  and  a  Vafe  inftead  of  an  Ov&lo,  and  An¬ 
nulets,  the  Neck  being  much  lengthened  and  in- 
riched  with  a  double  Row  of  eight'Leaves  in  each, 
bending  their  Heads  downwards,  fmall  Stalks  arifing 
between,  from  whence  the  Volutes  fpring ;  but  they 
refemble  not  thofe  of  the  lonick  Capital,  which  are 
1 6  Inches  inftead  of  4  in  the  lonick,  on  each  Side 
4,  under  the  4  Horns  of  the  Abacus,  where  the  4 
Volutes  meet  in  a  fmall  Leaf,  which  turns  back¬ 
wards  towards  the  Corner  of  the  Abacus  Thefe 
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Leaves  are  divided,  each  making  3  Ranges  of  letter 
Leaves,  whereof  they  are  compos’d  ;  again,  each 
letter  Leaf  is  fometimes  parted  into  3,  called  Laurel 
Leaves',  but  generally  into  5,  called  Olive  Leaves. 
The  middle  Leaf,  which  bends  down,  is  parted 
into  Eleven.  In  the  Middle,  over  the  Leaves,  is  a 
Flower  fhootingout  between  the  Stems  and  Volutes, 
like  the  Rofe  in  the  Abacus.  The  Height  of  this 
Capital  is  27  Modules,  and  its  Projedture  i£. 

According  to  Vitruvius ,  the  Height  of  this  Capi¬ 
tal  (by  the  Aftragal  at  the  Bottom)  is  equal  to  the 
Diameter  of  the  Body  of  the  Column  below,  $  Part 
of  which  goes  to  the  Abacus  (which  confifts  of  a 
Boultin,  a  Fillet,  and  a  Plinth  (which  is  but  a  larger 
Fillet)  the  Abacus  being  fub-divided  into  3  Parts, 
one  of  them  goes  to  the  Boultin-y  and  a  third  Part 
of  the  next  goes  to  the  Filler,  and  the  reft  to  the 
Plinth.  The  Height  of  the  Aftragal  below  the 
Capital,  is  H  Part  of  the  Diameter  of  the  Body  of 
the  Column  below,  and  is  divided  into  3  Parts, 
whereof  the  Fillet  contains  one  Part,  and  the 
Boulton  two. 

Scammozzi  makes  this  Capital  i£  Diameter  of 
the  Column  high,  which  divided  into  75  Parts,  4 
of  them  go  to  the  Boultin,  1  to  the  Fillet ,  and  9 
to  the  Plinth,  and  th«  reft  to  the  Neck. 

Falladio  alfo  makes  the  Height  of  this  Capital 
equal  to  the  whole  Diameter  of  the  Body  of  the 
Column  below,  and  $  Part  more,  which  is  allow’d 
to  the  AbacuSy  by  which  he  is  fuppofed  to  mean 
all  the  Mouldings  above  the  Acanthus  Leaves. 

The  Tufcan  Capital  is  the  moft  Ample  and  un¬ 
adorned,  its  Members  or  Parts  are  no  more  than 
three.  An  Abacus ,  and  under  this  an  Ovohy  or 
Quarter-round  ;  and  under  that,  a  Neck  or  Colla- 
rine,  the  Neck  terminates  in  an  Afiragal  or  Fillet, 
belonging  to  the  Fuft  or  Shaft.  The  Character  of 
this  Capital,  whereby  it  is  diftinguifhed  from  the 
Dorick,  &c.  is,  that  the  Abacus  is  fquare  and  quite 
plain,  and  has  no  Ogee,  or  other  Moulding  ;  and 
that  there  are  no  Annulets  under  the  Ovolo.  Au¬ 
thors  indeed  do  not  agree  as  to  the  Character  of 
the  Tufcan  Capital.  Vignola  gives  the  Abacus  a 
Fillet  inftead  of  an  Ovolo,  Serlio  only  a  Fillet,  Vi¬ 
truvius  and  Scammozzi  add  an  Aftragal  and  Fillet 
between  the  Ovolo  and  Neck :  But  the  Aftragal  of 
the  Shaft  is  confounded  with  that  of  the  Capital. 
The  Height  of  this  Capital  is  the  fame  with  that 
of  the  Bafe,  viz.  one  Module  or  Semidiameter  ; 
its  Projedture  is  equal  to  that  of  the  Cindture 
at  the  Bottom  of  the  Column,  viz.  ^  of  the 
Module.  According  to  Vitruvius ,  the  Height  of 
this  Capital  (by  the  Aftragal  at  the  Bottom)  muft 
be  Half  the  Diameter  of  the  Body  of  the  Column 
below.  And  this  Height  being  divided  into  three 
Parts,  the  firft  and  the  uppermoft  Part  goes  to  the 
Abacus  ( which  is  a  fquare  or  flat  Mouldin')  the 
(econd  Part  goes  to  the  Boultin  and  Fillet  un¬ 
der  it,  (the  Boultin  is  a  Quarter  of  a  Circle,  the 
Fillet  a  narrow  flat  Moulding)  and  this  Part  is  fub- 
divided  into  4  Parts,  of  which  3  go  to  the  Boultin , 
and  one  to  the  Fillet,  and  the  third  and  laft  Part 
goes  to  the  Neck,  which  is  flat  and  ftreight  : 
Again,  the  Neck  is  divided  into  two  Parts,  one  of 
which  is  the  Breadth  of  the  Aftragal  under  it, 
(which  confifts  of  a  Semicircle  and  a  Fillet  under 
it;)  the  Afiragal  is  again  divided  into  3  Parts,  of 
which  2  go  to  the  Semicircle,  and  one  to  the  Fil¬ 
let,  the  Projedhire  of  the  Capital  fhall  be  7  Part  of 
the  Diameter  of  the  Body  of  the  Column  below. 
The  Afiragal  projedleth  in  a  Square. 

According  to  Scammozzi,  the  Height  of  the  Ca¬ 
pital  (by  the  Aftragal  at  the  Bottom)  muft  alfo  be 
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f  the  Diameter  of  the  Column  below,  and  this 
Height  being  divided  into  60  Parts,  20  of  them 
ftiall  go  to  the  Abacus ,  (or  Plinth  as  he  calls  it)  1 5 
to  the  Echinus  or  Half-round  (which  Vitruvius  calls 
the  Boultin ,)  5  to  the  Rondel,  or  Bead-moulding , 
(which  is  a  Semicircle)  3  to  the  Lift  (which  Vitru¬ 
vius  calls  a  Fillet,)  and  17  to  the  Neck  or  Frieze 
(as  he  calls  it : )  Again,  7  fuch  Parts  muft  go  to 
the  Roundel  of  the  Aftragal,  and  8  to  its  Lif. 

According  to  Palladio ,  the  Height  of  the  Capital 
is  alfo  Half  the  Diameter  of  the  Body  of  the  Co¬ 
lumn  below,  viz.  by  the  Aftragal,  (which  none  of 
them  reckon  a  Part  of  the  Capital,  tho’  in  Propriety 
of  Speech  it  ought  to  be  fo  efteem’d  ; )  and  this 
Height  is  divided  into  3  equal  Parts,  the  uppermoft 
of  which  goes  to  the  Abacus  (which  he  alfo  calls 
the  Dado,  or  Dye,)  the  next  Part  goes  to  the  Ovolo 
or  Echinus,  ( [Vitruvius  calls  it  the  Boultin)  the  other 
Part  is  divided  into  7,  of  one  of  which  is  made 
the  Liftella  ( Vitruvius  calls  it  the  Fillet)  under  the 
Ovolo,  and  the  other  6  Parts  go  to  the  Collarino  or 
Neck,  (he  alfo  calls  it  the  Hyper  trachelium  or  Frieze 
of  the  Capital. 

The  Cowpoft  CAPITAL  takes  its  Name  from 
being  compol'ed  of  Members  borrow’d  from  the 
Capitals  of  other  Columns. 

From  the  Dorick  it  takes  a  Quarter-round,  or 
Ovolo',  from  the  Ionick,  an  Aftragal  under  this,  to¬ 
gether  with  Volutes  or  Scrolls;  from  the  Corinthian, 
a  double  Row  of  Leaves,  and  in  moft  other  things 
refembles  the  Corinthian,  generally  confiding  of  the 
fame  Members  and  the  fame  Proportion. 

There  is  a  Flower  in  the  Middle  of  the  Abacus, 
and  Leaves  which  run  upwards  under  the  Horns, 
as  in  the  Corinthian.  It  has  Flowers,  inftead  of 
Stalks  in  the  Corinthian,  lying  clofe  to  the  Vafe  or 
Bell,  which  twift  themfelves  towards  the  Middle 
of  the  Face  of  the  Capital.  The  Height  of  this 
Capital  is  25- Modules,  and  its  Projedture  if  Module 
as  in  the  Corinthian. 

The  Dorick  CAPITAL,  [befides  an  Abacus,  an 
Ovolo ,  and  a  Neck,  in  common  with  the  Tufcan 1 
has  3  Annulets,  or  little  fquare  Members,  under¬ 
neath  the  Ovolo ,  in  place  of  the  Afragal  in  the 
Tufcan,  and  a  Talon ,  Cima ,  or  Ogee,  with  a  Fillet 
over  the  Abacus. 

According  to  Vitruvius ,  the  Height  of  the  Dorick 
Capital  (by  the  Aftragal  at  the  Bottom)  is  equal  to 
\  the  Diameter  of  the  Body  of  the  Column  below  : 
And  this  Height  being  divided  into  8  Parts,  the 
firft  and  lowermoft  goes  to  the  Neck,  the  next  Part 
goes  to  the  Boultin,  (by  which  Term  he  here  com¬ 
prehends  feveral  Members,  and  deferibes  this  Parc 
in  two  Forms  :  1  Of  which  is  is  a  Boultin,  as  ’tis 
deferibed  N.  2.  and  3  Fillets  under  it;  and  the  other 
is  a  Boultin  and  Afiragal  under  it)  and  this  Part  is 
divided  into  3  Parts,  2  of  which  go  to  the  Boultin , 
properly  properly  fo  called,  and  the  other  to  the  3 
Fillets,  or  to  the  Afiragal ;  the  Fillets  are  all  of  an 
equal  Size;  in  the  Afiragal  the  Fillet  is  |  of  the 
whole.  The  third  and  the  uppermoft  Part  of  the 
Capital  is  again  divided  into  3,  tfie  2  lowermoft  of 
which  go  to  the  Square,  and  the  other  to  the  Ci- 
matium  (which  is  an  Ogee,  with  the  LIollow  down¬ 
wards)  and  a  Fillet  over  it. 

An  Ogee  is  a  Moulding  fomething  refcmbling  an 
S ,  which  Vitruvius  makes  of  2  Quarter-Circles 
joined  together ;  and  this  Cirnatium  being  alfo  di¬ 
vided  into  3  Parts,  2  of  them  go  to  the  Ogee,  and 
one  to  the  Fillet. 

Scammozzi  makes  the  Capital  of  the  fame  Height, 
which  he  divides  into  60  Parts,  of  which  3  go  to 
the  Fillet  of  the  Cirnatium,  5  to  the  Ogee  of  the 
2  H  Cim- 
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Cimatium ,  12  to  the  Square,  14  to  the  Boultin,  5  to 
the  Rondel,  and  2  to  the  Fillet  of  the  Afiragal  un¬ 
der  the  Boultin,  and  19  to  the  Neck.  The  Afira¬ 
gal  under  the  Neck  contains  10  fuch  Parrs,  of 
which  go  to  the  Rondel,  and  35-  to  the  FiLt. 

Palladio  alfo  makes  the  Capital  of  the  lame 
Height  with  Vitruvius ,  which  he  divides  into  3 
Parts,  the  uppermoft  of  which  he  fubdivides  into 
f  Parts,  2  of  which  go  to  the  Cimatiuvi ,  (which 
Vitruvius  calls  the  Cimatum ,)  and  is  again  fubdi- 
vided  into  3  Parts,  one  of  which  goes  tp  the  Li- 
fitella ,  or  Annulet ,  (which  Vitruvius  calls  a  Fillet) 
and  the  other  2  to  the  Cirna  refta,  (which  is  an 
Ogee ,  as  it  is  defcrib’d  in  this  Number)  and  the  other 
3  of  the  firft  Subdivilion  of  this  Part  go  to  the 
Abacus ,  (which  Vitruvius  calls  the  Square )  the  Se¬ 
cond  of  the  3  Grand  Divifions  ol  the  Capital  is 
iubdivided  into  3  Parts,  2  of  which  go  to  the  Ovolo 
or  Echinus ,  (which  Vitruvius ,  N  2.  calls  a  Boultin) 
and  the  other  to  the  Annulets  under  it,  which  are 
3,  and  are  equal.  The  third  principal  Hypotrachc- 
liurn ,  or  Frieze ,  (which  Vitruvius  calls  the  Neck) 
the  Aftragal  under  the  Neck,  is  as  high  as  all  the 
3  Annulets. 

The  lonick  CAPITAL  is  compofed  of  3  Parts  : 
An  Abacus,  which  confifts  of  an  Ogee  and  a  Fillet, 
and  under  this  a  Rind,  which  produces  the  Volutes 
or  Scrolls,  which  is  the  moft  effential  Part  of  this 
Capital.  The  Aftragal  which  is  under  that  Ovolo , 
belongs  to  the  Shaft,  and  the  middle  Part  is  call’d 
a  Rind  or  Bark,  becaufe  of  its  bearing  fome  Re- 
femblance  to  the  Bark  of  a  Tree  laid  on  a  Vafe,  the 
Brim  of  which  is  reprefented  by  the  Ovolo ,  and 
feems  to  have  been  fhrunk  up  in  drying,  and  to 
have  twifted  into  the  Volutes ;  the  Ovolo  is  adorn’d 
with  Eggs,  fo  called  from  their  Oval  Form.  The 
Fleight  of  this  Capital  fome  reckon  18  Minutes, 
and  its  Projedture  ,  5. 

The  lonick ,  according  to  Vitruvius ,  is  made 
thus :  Divide  the  Semi-diameter  of  the  Body  of 
the  Column  below  into  18  Parts,  of  which  3  muft 
go  to  the  Cimatiuvi ,  one  to  the  Fillet ,  and  two  to 
the  Cima  (or  Ogee)  under  it  ,  then  take  4  Parts 
for  the  Trochilus  of  the  Volute  or  Scroll  ;  (the 
Trochilus  is  that  Member  from  whence  the  Scroll 
begins)  then  take  4  Parts  from  the  Boultin ,  (which 
is  i  of  a  Circle)  which  muft  be  carv’d  with  Eggs 
and  Anchors  j  then  take  2  Parts  for  the  Afiragal 
under  the  Boultin.  The  Afiragal  is  carved  with 
Beads,  and  has  a  Fillet  on  each  Side  of  it,  each  - 
of  the  whole.  Then  the  6  remaining  Parts  muft 
go  to  the  Half  of  the  Volute  below.  Then  take 
8  more  fuch  Parts,  which  muft  go  to  the  Remain¬ 
der  of  the  Frieze  or  Neck  of  the  Capital,  and ,  3 
more  fuch  Parts  for  the  Afiragal  under  the  Neck, 
of  which  one  Part  goes  to  the  Fillet. 

Palladio's  Defcription  agrees  with  Vitruvius’s ; 
but  Scammozzi’s  is  obfeure,  and  being  fcarce  in¬ 
telligible,  I  fhall  omit  it. 

The  Differences  in  the  Management  of  this  Ca¬ 
pital  arife  chiefly  from  the  different  Management 
of  the  Volutes ;  that  in  the  Antique,  and  fome  of 
the  Modern,  the  Eye  of  the  Volute  does  not  anfwer 
the  Aftragal  at  the  Top  of  the  Shaft,  as  it  is  made 
by  Vitruvius ,  and  moft  of  the  Moderns  ;  that  the 
Place  of  the  Volutes  which  ufually  makes  a  Flat, 
is  fometimes  curv’d  and  convex’d,  fo  as  that  the 
Circumvolutions  go  advancing  outwards,  as  is  fre¬ 
quent  in  the  .Antique  ;  that  the  Border  or  Rim  of 
the  Scroll  in  the  Volute  is  fometimes  not  only  a 
plain  Sweep,  as  ordinarily  j  but  the  Sweep  is  accom¬ 
panied  with  a  Fillet. 


That  the  Leaves  that  invert  the  Ballufter  are 
femething  long  and  narrow,  fometimes  larger  and 
bioader. 

That  the  two  Faces  of  the  Volutes  are  fome¬ 
times  joined  at  the  outer  Corner,  the  Ballufters 
meeting  at  the  inner,  to  make  a  Regularity  between 
the  Faces  on  the  Front  and  the  Back  of  the  Build¬ 
ing  with  thole  of  the  Sides. 

That  lince  Scammozzi ,  among  the  Moderns,  the 
lonick  Capital  has  been  altered,  and  the  4  Faces 
made  alike,  by  taking  away  the  Ballufter,  and  hol¬ 
lowing  all  the  Faces  of  the  Volutes  inwards,  as  in 
the  Compofite. 

That  Scammozzi ,  and  fome  others,  make  the 
Volutes  to  fpring  out  from  the  Ovolo ,  as  from  a 
Vafe,  after  the  Manner  of  a  modem  Compofite  ; 
whereas  in  the  Antique,  a  Bark  paffes  between  the 
Ovolo  and  Abacus ,  quite  ftraight,  only  tw'ifting  at 
its  Extremities  to  form  the  Volute. 

And  laftly,  That  of  late  Years  the  Sculptors 
have  added  a  kind  of  little  Feftoons  fpringing  from 
the  Flower,  the  Stalk  of  which  lies  on  the  firft 
Circumvolution  of  the  Volute,  which  is  fuppofed 
to  reprefent  the  Locks  of  Hair  hanging  down  on 
both  Sides  of  the  Face. 

An  Angular  CAPITAL  is  that  which  bears  the 
Return  of  the  Entablature  at  the  Corner  of  the 
Projedlure  of  a  Frontifpiece. 

CAPITAL  of  a  Ballufier  is  that  Part  which 
crowns  the  Ballufter,  which  fometimes  bears  a  Re- 
femblance  to  the  Capitals  of  fome  Columns,  and 
particularly  the  lonick. 

CAPITAL  of  a  Niche,  is  a  kind  of  little  Canopy 
oyer  a  ffiallow  Niche,  that  covers  or  crowns  a 
Statue 

CAPITAL  of  a  Triglyph,  is  the  Platband  over 
the  Triglyph ,  which  Vitruvius  calls  the  Tania.  It 
is  alfo  fometimes  a  Triglyph  that  does  the  Office  of 
a  Capital  to  a  Dorick  Pilafter. 

CAPITAL  of  a  Baftion  [in  Fortification ]  is  a 
Line  drawn  from  the  Angle  of  the  Polygon  to  the 
Point  of  the  Baftion,  or  from  the  Point  of  the 
Baftion  to  the  Middle  of  tjie  Gorge.  Thefe  Capi¬ 
tals  are  from  35  to  40  Fathom  long  }  that  is  to  fay, 
from  the  Point  of  the  Baftion  to  the  Place  where 
the  two  Demigorges  meet. 

CAPITAL  Line  :  See  Line. 

CAPITAL,  or  Chapital,  or  Chapiter ,  fignifies 
[in  Architecture]  the  Top  of  a  Pillar  j  and  this  is 
different,  according  to  the  different  Orders. 

CAPITE  is  a  Tenure  that  holds  immediately  £>f 
the  King,  as  of  his  Crown,  be  it  by  Knight-fervice 
or  Soccage,  and  not  of  any  Honour,  Caftle,  or 
Mannor. 

CAPITULUM  [in  Botanic ks]  is  the  Head  or 
Flowering  Top  of  any  Plant,  being  compofed  of 
many  Flowers  and  Threads  (or  Stamina)  clofely 
connected  in  a  Globous,  Circular,  or  Difcous  Fi¬ 
gure  as,  the  Flowers  of  Blevo-bottles,  Scabius , 
Carduus ,  &c. 

CAPONNIERE  [in  Fortification]  is  a  covered 
Lodgment  of  about  4  or  5  Foot  broad,  encompaf- 
fed  with  a  little  Parapet  of  a  above  two  Foot  high, 
which  ferves  to  fupport  the  diverfe  Planks  laden 
with  Earth. 

This  Lodgment  is  large  enough  to  contain  if 
or  20  Soldiers,  and  is  ufually  placed  upon  the  Ex¬ 
tremity  ot  the  Counterfcarp,  having  fometimes 
feveral  little  Embrafures  made  therein,  commonly 
called  MardreJJes.  They  are  generally  on  the  Glacis 
or  in  dry  Moats. 
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CAPRvE  Salt  ant  es,  is  the  Term  for  a  fiery  Me¬ 
teor  or  Exhalation,  which  fometimes  appears  in  the 
Atmofphere,  and  is  not  fired  in  a  ftrait  Line,  bat 
with  Inflexions  or  Windings  in  and  oat. 

•  CAPREOLARIA  Vafa ,  [in  an  Animal  Body ] 
arefuch  as  twine  about  iike  the  Capreoli  or  Tendrils 
of  Vines. 

CAPREOLUS  [in  Botany ]  is  theClafp  or  Ten¬ 
dril  by  which  the  Vines,  and  fuch  like  creeping 
Plants  fallen  themfelves  to  thofe  things  which  are 
deligned  to  fupport  them. 

CAPREOLAT/E  Plant# ,  are  fuch  Plants  as 
turn,  wind,  and  climb  along  the  Surface  of  the 
Ground,  by  means  of  their  Capreoli  or  Tendrils; 
as  Gourds ,  Melons ,  Cucumbers ,  See. 

CAPRICORN  [in  Aftronomy ]  one  of  the  Signs 
of  the  Zodiack,  mark’d  thus,  vy.  See  Sign. 

The  Anticnts  accounted  Capricorn  the  ioth  Sign, 
and  when  the  Sun  arrived  thereat,  it  made  the 
Winter  Solftice,  with  regard  to  our  Hemifphere  : 
But  the  Stars  having  advanced  a  whole  Sign  towards 
the  Eaft,  Capricorn  is  now  the  nth  Sign  ;  and  ’tis 
at  the  Sun’s  Entry  into  Sagittary  that  the  Solftice 
happens,  tho’  the  antient  manner  of  fpeaking  is  ftill 
retained.  This  Sign  is  reprefented,  on  antient  Mo¬ 
numents,  Medals,  &c.  as  having  the  Fore-part  of 
a  Goat ,  and  the  Hind-part  of  a  Fiftj,  which  is  the 
Form  of  JEgypan  ;  fometimes  Amply  under  the 
Form  of  a  Goat. 

The  Stars  in  the  Conftellation  Capricorn ,  in  Pto- 
lemey’s  and  Tycho’s  Catalogues,  are  28 ;  Mr.  F lam- 
fiead ,  in  the  Britannick  Catalogue,  makes  near  double 
the  Number,  viz.  51. 

C APST AN ;  or,  as  the  French  write  it,  Cabeftan , 
others  Capftand ,  [of  a  Ship]  is  of  two  Kinds,  the 
Main  Capftan ,  and  the  Jeer  Cap  ft  an. 

The  Main  Capftan  is  that  Piece  of  Timber  which 
is  placed  next  behind  the  Main-maft ;  its  Foot,  or 
lower  End,  ftandeth  in  a  Step  on  the  lower  Deck, 
and  its  Head  is  between  the  two  upper  Decks : 
its  feveral  Parts  are  thus  called ;  the  fmalleft  Part  of 
it,  the  Spindle  ;  the  Brackets  fet  into  the  Body  of 
the  Capftan ,  clofe  under  the  Barrs,  they  call,  the 
Whelps  j  the  main  Subftance  or  Poll  of  the  whole 
Piece,  is,  the  Barrel ,  through  which  the  Barrs  go ; 
the  Bawl  is  a  Piece  of  Iron  bolted  to  one  End  of 
the  Beams  of  the  Deck,  clofe  to  the  Body  of-  the 
Capftan ,  to  keep  the  Capftan  from  turning  back, 
and  this  Stoppage  they  call,  Pawling  the  Capftan  : 
The  Ufe  of  the  Capftan  is,  to  weigh  the  Anchors, 
to  -hoife  up ,  or  fir  ike  down ,  Top-mafts,  to  heave 
any  weighty  thing,  or  to  ftrain  any  Rope  that  re- 
quireth  main  Force. 

The  Jeer  Capftan  is  placed  in  the  fame  manner 
as  the  Main  Capftan ,  between  the  Main-maft  and 
Fore-mail:;  and  its  Ufe  is,  chiefly,  to  heave  upon 
the  Jeer  Rope ,  (which  fee)  or  to  heave  upon  the 
Viol,  and  to  hold  off'  by  when  the  Anchor  is  weigh¬ 
ing. 

The  Terms  belonging  to  the  Ufe  of  the  Capft  ass’s 
are  :  Come  up  Capftan ,  that  is,  flack  the  Cable  which 
you  heave  by ;  in  which  Senie  alfo  they  fay,  Launch 
out  the  Capftan.  Paul  the  Capftan ,  is,  flop  it  from 
going  back,  as  was  above  hinted. 

CAPSULA  Communis ,  of  Glijfton ,  is  a  Mem¬ 
brane  proceeding  from  the  Peritoneum,  and  in¬ 
cluding  both  the  Porus  Bilarius  and  the  Vena  Porta , 
in  the  Liver. 

.CAPSULA  Semin ahs,  [in  Eota?iy]  is  the  Cafe  or 
Husk  that  holds  the  Seed  of  any  Plant. 

CAPSULE  Atrabilaria ,  the  fame  with  the  Be- 
I  nes  Succmturiati  :  Which  fee. 


CAPSULjE  Seminales  [in  Anatomy j  are  the  ex¬ 
treme  Cavities  of  the  Veflels  which  convey  the 
Semen  in  an  Animal  Body  j  they  are  dilated  like 
little  Coffers,  which  by  two  fmall  Holes  emit  the 
Semen  received  from  the  Tefticles  into  the  little 
Seminary  Bladders,  that  it  may  either  be  preferved 
there  againft  the  time  of  Coition,  or  be  reduced 
into  Blood  by  the  Lymphatick  Veflels.  Blanchard . 
See  Teftes  and  Teflicle. 

CAPSULATE  Pi  ants, ire  fuch  as  have  a  tretape- 
talous  regular  Flower,  confifting  of  4  diftindt  Betala 
in  each  Flower,  and  which  bear  their  Seeds  in  fliort 
Capful#,  by  which  they  are  diftinguifhed  from  the 
Siliquofa,  which  bear  their  Seed  in  long  Cafes,  or 
Capful a  Seminales ,  and  are  the  other  Branch  of  this 
Genus  of  Plants. 

CAPTION,  when  a  Commiflion  is  executed, 
and  the  Commiflioners  Names  fubferibed,  and  re¬ 
turned,  that  is  called  the  Caption. 

CAPUT  Gallinaginis,  [in  Surgery]  i.  c.  Cock’s - 
Head,  a  kind  of  Septum  or  fpongeous  Border  at 
the  Extremities  of  the  Apertures  of  each  of  the 
Veftcula  Seminales,  ferving  to  hinder  the  Seed  come- 
ing  from  one  Side,  from  ruffling  upon,  and  fo  Hop¬ 
ping  the  Difcharge  of  the  other.  L 

CAPUT  Mortuum  is  that  thick  dry  Matter  that 
remains  after  Diftillation  of  any  thing,  but  of  Mi¬ 
nerals  efpecially  ;  and  very  commonly  it  denotes 
only  that  which  remains  of  Vitriol  in  its  Diftilla¬ 
tion,  which  they  call  Colcothar  Vitriols  :  See  Earth 
and  Terra  Damnata.  This  Caput  Mortuum ,  tho* 
in  fome  Cafes  there  be  but  little,  if  any,  adlive 
Principle  left  in  it,  yet  is  never  pure,  and  the  Col¬ 
cothar  Vitrioli,  if  expofed  to  the  Air,  will  turn  to 
Vitriol  again. 

CARACOL  [in  Architecture]  a  Stair-cafe  in  a 
Helix  or  Spiral  Form. 

CARACT,  CARAT,  is  not  any  certain  Weight 
or  Quantity,  but  the  Part  of  any  Quantity  of 
Weight  :  And  the  Minters  and  Goldfmiths  divide 
it  into  4  Parts,  which  they  call  Grains  of  a  CaraCt , 
and  one  of  thefe  they  divide  into  Halfs  and  Quar¬ 
ters. 

If  an  Ounce  of  Gold  be  fo  pure,  that  in  its 
Purification  (with  Antimony,  or  otherwife)  it  lofes 
nothing  at  all ;  "tis  then  faid  to  be  Gold  of  24  Ca¬ 
rats  :  If  it  lofe  one  Carat,  ’tis  then  Gold  of  23  Ca¬ 
rats  :  And  if  it  lofe  two  Carats  in  its  Purification, 
’tis  called  Gold  of  22  Carats,  &c.  But  perhaps 
there  is  no  fuch  thing  as  Gold  of  24  Carats  ;  for  it 
will  retain  fome  fmall  Portion  of  Silver  or  Copper, 
putrify  it  as  long  as  you  will. 

CARAT  of  Diamonds ,  Pearls,  or  Precious  Stones , 
is  the  Weight  of  4  Grains  only. 

CARBUNCULATION  is,  the  blafting  of  the 
new  fprouted  Buds  of  Trees  or  Plants,  either  by 
exceffive  Heat,  whereby  the  Texture  of  the  Fibres 
of  the  Vegetable  are  fo  diflolved,  that  its  Pores  be¬ 
come  wholly  changed  ;  or  elfe  by  exceffive  Cold, 
which  comprefles  its  Fibres  fo,  that  the  Pores  there¬ 
by  are  lhut  up,  and  leave  no  Paffage  for  the  Ali¬ 
mentary  Juice.  L. 

CARBUNCULUS,  the  fame  with  Anthrax. 

CARCASE  of  a  Houfe  [with  Architects]  are  the 
Partitions,  Floors,  Rafters,  &c. 

CARCASS,  or  Carcus,  [in  War]  a  kind  of  Bomb, 
ufually  oblong  or  oval,  rarely  circular,  confifting  of 
a  Shell,  or  Cafe  (fometimes  of  Iron)  with  Holes; 
more  commonly  of  a  coaife  ftrong  Stuff,  pitch’d 
over,  and  girt  with  Iron  Hoops,  fill’d  with  com- 
buftible  Matters,  as,  Hand-Granades,  Ends  of  Muf- 
kets,  loaded  Pifto's,  and  Preparations  of  Gun- 

Powder, 
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Powder,  &c.  Its  Ufe  is,  to  be  thrown  out  of  a 
Mortar,  to  fet  Houfes  on  Fire,  and  do  other  Exe¬ 
cution. 

For  the  Composition  of  a  Carcafs ,  to  burn,  Wol¬ 
fits  prefcribes,  io  Parrs  of  Gun-powder  pounded, 
2  of  Nitre,  i  of  Sulphur,  and  i  of  Colophony  : 
Or,  6  of  Gun-powder,  4  of  Nitre,  4  of  Sulphur, 
1  of  beaten  Glal's,  f  of  Antimony,  \  of  Camphirc, 
1  of  Sal-Armoniac,  and  *  of  Common  Salt  :  For 
the  Shell,  or  Cafe,  he  takes  2  Iron  Rings,  (fome 
chufe  Plates)  fitting  one,  at  one  Extreme,  near  the 
Aperture  at  which  the  Carcafs  is  to  be  fir’d,  and 
the  other,  at  the  other :  Others  make  the  Aper¬ 
ture  in  one  of  the  Plates  ;  thefe  he  braces  with 
Cords  drawn  length-ways ;  and  acrofs  thefe,  at 
Right-angles,  laces  others,  making  a  Knot  in  each 
Interfedlion  :  Between  the  Folds  of  the  Cords  he 
makes  Holes,  and  into  thefe  fits  Copper  Tubes,  fil¬ 
ling  them  half  full  of  Powder  and  Leaden-Bullets, 
rammining  the  whole  with  Tow,  &c.  The  Shell 
thus  prepared,  he  immerges  it  (the  Aperture  firft 
ftopt)  in  a  liquid  Matter,  confifting  of  4  Parts  of 
melted  Pitch,  20  of  Colophony,  1  of  Oil  of  Tur¬ 
pentine,  and  as  much  ground  Gun-powder  as  will 
reduce  it  to  the  Confiftence  of  a  Palle.  After  Im- 
merfion,  it  is  to  be  cover’d  over  with  Tow,  and 
immerg’d  a-frefh,  till  it  become  of  the  Bignefs 
proper  for  the  Mortar. 

CARCASS  is,  an  Iron  Cafe,  or  hollow  Capacity, 
about  the  Bignefs  of  a  Bomb,  fometimes  made  all 
of  Iron  (except  two  or  three  Holes  through  which 
the  Fire  is  to  blaze)  and  fometimes  made  only  of 
Iron  Bars  or  Hoops,  and  then  covered  over  with 
pitched  Cloth,  Hemp,  &c.  and  filled  with  feveral 
kinds  of  Materials  for  firing  of  Houfes  ,•  they  are 
thrown  out  of  Mortar-pieces,  like  Bombs,  into 
befieged  Places,  e^r. 

CARCINODES,  [ KetgxjvaJ'iK,  Grf  a  Tumour 
refemblirtg  a  Cancer.  Blanchard. 

CARCINOMA,  [  KafKivd/Mi,  of  K&qxJvof  and 
Niy.o,  Gr.  to  feed  upon,]  Carcinus,  or  Cancer ,  is  a 
I  umour  that  arifes  round,  hard,  livid,  and  painful  ; 
at  the  Beginning  as  big  as  a  Pea,  but  afterwards  it 
is  fur  rounded  with  great  fwelling  Veins,  which  re- 
lemble  the  Feet  of  a  Crab,  (though  not  always) 
whence  the  Name.  Blanchard. 

CARD.  See  Chard. 

CARDIACA  is,  a  Suffocation  of  the  Heart  from 
a  polypus  or  coagulated  Blood.  Blanchard. 

CARDIACUM  [a  Cordial^  is  a  Medicine  which 
(as  they  were  formerly  thought)  corroborates  the 
Heart  ;  but  it  rather  only  puts  the  Blood  into  a  fine 
gentle  Fermentation,  whereby  the  Spirits  formerly 
decayed,  are  repaired  and  invigorated,  fo  that  the 
Blood,  by  confequence,  circulates  more  eafily  and 
briskly. 

CARDTACUS  Plexus,  is  a  Branch  of  the  eighth 
Pair  of  Nerves,  or  the  Par  Vdguw3  which,  about 
the  firft  or  fecond  Rib,  is  lent  from  its  delcending 
Trunks,  and  is  beftow’d  upon  the  Heart  and  its 
-Appendage. 

CARDIALGIA,  [Ka.ffjA\S&,  of  yj,pjlla  and  d\- 
Gr.  Pain]  is  a  gnawing  Pain  lometimes  felt 
m  the  Scrobiculus  Cordis  :  Or,  as  Blanchard  faith, 

CARDIALGIA,  and  Cardiogmos ,  the  Heartburn¬ 
ing,  is  a  Gnawing  or  Contraction  of  the  Nerve 
called  Par  Vagum ,  and  the  Intercoftal  implanted  in 
the  Scomach,  proceeding  from  a  pungent  vellicate- 
ing  Matter  in  the  Ventricle  ;  fo  that  the  Heart  be¬ 
ing  ftraitened  and  contracted,  by  Confent,  with 
the  Stomach,  occafions  fometimes  a  fwooning  a- 
way. 


CARDINAL  Winds  or  Points ,  are,  the  South , 
Weft,  North ,  and  Eafl  Points  of  the  Com  pals;  and 
alfo,  the  Equinotial  and  Solftitial  Points  of  the 
Ecliptick  are  called,  the  Four  Cardinal  Points. 

CARDINAL  Signs ,  are  thofe  Signs  of  the  Zo- 
diack  called,  Aries ,  Libra ,  Cancer ,  and  Capricorn. 

CARDIOGMOS,  the  fame  with  Cardialgia. 

CAREEN :  A  Ship  is  faid  to  be  brought  to  a 
Careen ,  when  the  moft  Part  of  her  Lading,  &c. 
being  taken  out,  there  is  laid,  by  her  Side,  another 
Ship  or  Veflel  lower  than  her,  unto  which  ftie  is 
haled  down  as  low  as  Occafton  requires,  as,  to  the 
4th  or  5  th  Strake,  and  there  kept,  by  the  Weight 
of  Ballaft,  Ordinance,  <£rc.  as  well  as  by  Ropes, 
left  it  lhould  ftrain  her  Mails  too  much.  ’Tis 
done  with  a  Deiign  to  trim  her  Sides  or  Bottom, 
to  caulk  her  Seams,  or  to  mend  any  thing  that  is 
in  fault  under  Water :  And  from  hence,  if  a  Ship 
ly  on  one  Side  when  fhe  fails,  they  fay,  She  lies  on 
the  Careen. 

CARIATIDES.  See  Caryatides. 

CARIES  is,  the  Corruption  of  a  Bone  from  the 
continual  Afflux  of  vicious  Humours,  or  from  their 
Acrimony  and  Malignity,  or  from  a  Bruife  that  fome 
way  affedts  the  Bones,  or  from  ftiarp  Medicines, 
&c.  Blanchard. 

CARINA  is,  a  Term  us’d  both  by  Anatomifts, 
for  the  firft  Rudiments  of  the  entire  Vertebra r,  as 
they  appear  in  a  Chicken’s  Embryo,  while  it  is  in 
the  Shell,  becaufe  it  is  crooked  in  the  Form  of  the 
Keel  of  a  Ship  :  And  alfo  the  Botanifts,  for  the 
fame  Reafon,  ufe  the  Word  Carina ,  to  exprefs  the 
lower  Petalum  of  a  Papillionaceous  Flower.  The 
Leaves  alfo  of  the  Afphodelus ,  they  fay,  are  Ca- 
rinated. 

CARLING  Knees ,  are  thofe  Timbers  which  go 
athwart  the  Ship,  from  her  Sides  to  the  Hatchway, 
and  which  bear  up  the  Deck  on  both  Sides. 

CARLINGS,  are  Timbers  in  a  Ship,  lying  Fore 
and  Aft,  along  from  one  Beam  to  another  :  On 
thefe  the  Ledges  reft,  on  which  the  Planks  of  the 
Deck  are  made  fail.  All  the  Carlings  have  their 
Ends  Jet  into  the  Beams,  which  is  called  Culver - 
tail. 

CARMINATIVE  Medicines ,  are  Remedies  that 
difpel  or  difcufs  Wind,  either  by  appeafing  the  Fer¬ 
mentations  that  occafion  it,  or  by  making  it  thin, 
and  opening  the  Pores,  that  it  may  be  expelled. 
Blanchard. 

CARNATION  is  a  Term  in  Painting,  fignifying 
fuch  Parts  of  an  Human  Body  as  are  drawn  naked, 
without  any  Drapery,  or  which  exprefs  the  bare 
Flelh  ,•  and  when  this  is  done  natural,  bold,  and 
ftrong,  and  is  well  coloured,  they  fay  of  the  Painter, 
that  his  Carnation  is  very  good. 

CARNEL  :  The  Building  of  Ships,  firft  with 
their  Timber  and  Beams,  and  after  bringing  on  their 
Planks,  is  called,  Camel-work ,  to  diftinguifh  it  from 
Clinch-work.  Thofe  Veflels  alfo  which  go  with 
Mizen-fails  inftead  of  Main-fails,  are  by  fome  called 
Camels. 

CARNIVOROUS  Animals ,  are  fuch  as  feed  on 
Flefh  wholly,  or  chiefly. 

CARNOSITY  is  a  more  than  ordinary  Flefhi- 
neft  in  any  Part  of  the  Body.  Some  Authors  ufe 
it  for,  a  little  flcfhy  Excrefcence,  or  Tubercle,  when 
formed  in  the  Urethra ,  or  Neck  of  the  Bladder  or 
Yard,  which  flops  the  Paflage  of  the  Urine. 

CARNOUS,  Flefhy  ;  whence  the  Membranct 
Carnofa ,  or  Panniculus  Car  no fus,  takes  its  Name, 
which  is  a  flefhy  Membrane  covering  the  whole 
Body. 
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CARO  [the  Flcfh  of  an  An- vial  Body ]  is,  by 
Anatomifts  defined  to  be  a  fimilar  and  fibrous  Part, 
loft  and  thick  :  They  account  it  Five-fold:  i.  Muf- 
cular ,  Fijlular ,  or  Fibrous ,  as  is  the  Subftance  of  the 
Heart,  and  other  Mufcles.  i.Parenchymous ,  as  the 
Lungs,  Liver,  and  Spleen,  were  thought  to  be  by 
the  Ancients  ;  but,  fince  the  Ufe  of  Glades,  ’tis 
plainly  difeovered,  that  there  is  no  fuch  thing  as  a 
Parenchyma,  properly  fpeaking,  but  that  all  the 
Vifcera ,  as  well  as  the  other  Parts  of  the  Body,  arc 
Vafcular,  and  nothing  but  a  Plexus  or  Net-work  of 
fmall  Veffels  and  Canals.  They  call  the  Flefh  of 
the  Stomach  and  Guts,  3.  Vifcerous ;  and  they  reckon 
a  4th  Sort,  which  they  call  Glandulous ,  as  is  that 
of  the  Pancreas,  the  Tonfils,  the  Breads,  And 
5.  They  call  the  Flefh  of  the  Lips,  Gums  ;  of  the 
Gians  of  the  Penis,  &c.  Spurious ,  as  being  of  a 
different  Conftitution  from  all  the  reft.  L. 

CARO,  [in  Botany]  fignifies  the  Pulp,  Flefh,  or 
foft  Subftance,  contained  within  any  Plant,  or  its 
Fruit,  fuch  as  the  Pulp  of  Cafjia,  Tamarinds,  Prunes, 
&c. 

CAROTIDES,  [Kitp«TiVl«f,  GV.]  are  Arteries  in 
an  Animal  Body  fo  called  ;  they  Ipring  from  the 
alcending  Trunk  of  the  Aorta ,  or  great  Artery,  at 
the  fame  Place,  nearly  where  the  Subclavian  Arte¬ 
ries  arife  :  Here  the  Trunk  begins  to  be  'divided 
into  two  Branches,  which  are  thefe  Carotides ;  they 
afeend  dircdtly  upwards  (tho’  the  Right  fometimes 
arife  from  the  right  Subclavian )  and  at  their  Rife 
are  fuftained  by  the  Thymus ;  then  having  beftow’d 
Twigs  on  the  Larynx,  Tongue,  the  Mufcles  of  the 
Os  Hy  aides,  and  the  adjacent  Glands,  they  pafs  up 
on  each  Side,  by  the  Sides  of  the  Wina-pipe  to 
the  Faucet,  together  with  the  Internal  Jugular-Vein, 
and  there  are  fubdivided  into  the  External  and  In¬ 
ternal  Branches. 

The  External  is  fmaller,  and  is  difperfed  into  all 
the  Mufcles  of  the  Cheeks,  Forehead,  Temples, 
Lips,  and,  in  general,  thro’  all  the  outer  Parts  of 
the  Head  and  Face. 

The  Internal ,  which  is  larger,  fends  firfl:  fome 
more  Twigs  to  the  Larynx,  Tongue,  and  fo  alfo 
to  the  Glands  behind  the  Ears,  and  the  fpongy  Parts 
of  the  Palate  and  Nofe ;  then  it  entereth  the  upper 
jaw,  and  bellows  a  fmall  Slip  on  the  Root  of  each 
Tooth  (as  the  External  did  on  the  Roots  of  the 
Teeth  of  the  lower  Jaw)  whereby  Iharp  Humours 
flowing  in  upon  them,  fometimes  caufe  a  very 
painful  Tooth-ach.  The  Remainder  of  it  climbs 
upon  the  Skull,  being  about  its  Bajis  divided  into 
two  Branches  3  the  Lefs  and  Hinder  whereof,  hav¬ 
ing  fent  one  Slip  to  the  inner  Mufcles  of  the  Neck, 
and  another  thro’  the  Hole  of  the  Uppermoft  Ver¬ 
tebra,  into  the  Membrane  that  inverts  the  Spinal 
Marrow,  afeending  further,  enters  the  Skull  at  the 
Hole  by  which  the  6th  Pair  of  Nerves  (commonly 
called)  comes  out,  and,  creeping  along  the  Dura 
Mater ,  ends  near  its  Sinus  (which  yet  fome  fay  it 
enters).  The  larger  Branch,  tending  upwards,  is 
carried  thro’  the  bony  Channel  . in  the  Wedge-like 
Bone,  with  a  winding  Dudt,  to  the  Sella  Equina  ; 
atwhol 'c  Bajis,  after  it  hath  Pent  out  a  Twig  on  each 
Side  into  the  Dura  Mater,  it  opens  itfelf  into  many 
fmall  Slips,  which  being  interwoven  with  thofe  of 
the  Cervical  Artery  (abovementioned)  make  the 
Pete  Mirabile,  which  is  more  obfervable  in  Beafts 
than  in  Men  ;  yet  it  is  not  all  fpent  on  the  Paid 
Slips,  but,  perforating  the  Dura  Mater ,  it  enters  the 
Pia  Mater,  with  two  notable  Branches  3  which  be¬ 
ing  divided  into  very  fmall  Twigs,  arc  mingled 
with  thofe  of  the  Cervical  Artery,  which  which 
they  pafs  out  of  the  Skull,  and  accompany  the  Spi- 
Vol.  I. 


nal  Marrow  even  to  the  Loins:  Afterwards  it  fends 
a  fmall  Branch  thro’ the  fecond  Hole  of  the  Wedge- 
like  Bone,  with  the  Optick  Nerve,  out  of  the  Skull 
to  the  Eye  3  and  yet  ftill  fupplying  more  Twigs  to 
the  Subftance  of  the  Brain  and  Pia  Mater,  and, 
being  united  with  fome  other  Twigs  of  the  Cervi¬ 
cal  Artery,  it  makes  the  Plexus  Choroides. 

CARPENTRT,  the  Art  of  cutting,  framing, 
and  joining  large  Pieces  of  Wood,  for  the  Ufe  of 
Building. 

CAR  PIA  is,  a  Tent  that  is  put  into  a  Wound  of 
Ulcer,  to  cleanfe  it. 

CARPUS,  commonly  Brachiale,  the  firrt  Part 
of  the  Palm  of  the  Hand  :  Hejychus  calls  it  that 
Part  of  the  Arm  which  is  betwixt  the  lowermoft 
Part  of  the  Cubit  and  the  Hand,  or  the  Wrift  3  it 
confirts  of  eight  fmall  Bones,  with  which  the  Cubic 
is  joined  to  the  Hand.  Blanchard. 

CARTESIAN  Syjtem  of  the  World  : 

Mr.  Des  Cartes ,  in  order  to  account  for  the  Coe- 
lertial  Appearances,  fuppofes  the  Matter  of  the 
W orld  to  have  been  at  firrt  divided,  by  Almighty 
God,  into  innumerable  little  equal  Parts,  each  en¬ 
dowed  with  an  equal  Degree  of  Motion,  both 
about  its  own  Centre,  and  feparately,  fo  as  that  this 
Matter  conftituted  a  Fluid.  He  fuppofed  alfo,  that 
feveral  Colledlions  of  this  Matter  were  endowed 
with  a  Motion  about  different  Points,  as  common 
Centres,  which  Points  were  placed  at  equal  Di- 
ftances  3  fo  as  that  the  Matter  round  them  com- 
pofed  different  Vortices,  as  he  calls  them.  He  alfo 
fuppofes,  that  the  firrt  Particles  of  Matter,  by  thofe 
inteftine  Motions,  were  rendered,  or  ground,  of  a 
Spherical  Figure,  and  fo  did  compofe  Globules  of 
feveral  Magnitudes  3  and  thefe  he  calls,  the  Matter 
of  his  Second  Element. 

But  the  very  fmall  Particles  which,  by  the  afore- 
faid  Motions,  were  ground  and  rubb’d  off  from  the 
firrt  Particles  of  Matter,  and  driven  violently  many 
different  Ways,  made  up  a  new  Matter,  which  he 
calls  his  Firfl  Element.  And  feeing  that  there  would 
be  more  of  this  firrt  Element,  than  was  fufficient 
to  fill  the  Vacuities  between  the  Globules  of  the  Se¬ 
cond  Element,  he  fuppofes,  that  the  remaining  Parc 
would  be  driven  towards  the  Centre,  by  the  circu¬ 
lar  Motion  of  thefe  Globules,  which  did,  for  that 
Reafon,  recede  from  it :  And  this  Matter  being 
there  amafled  into  a  Sphere,  would,  in  the  Centre 
of  every  Vortex,  produce  a  Body  like  the  Sun  : 
Which  Sun  being  thus  form’d,  and  moving  about 
its  own  Axis,  with  the  common  Matter  of  the 
Vortex ,  would  neceffarily  throw  out  fome  Parts  of 
its  Matter,  thro’  the  Vacuities  of  the  Globules  of 
the  fecond  Element,  conftituting  the  Vortex ,  and 
this  efpecially  at  fuch  Places  as  are  fartheft  from 
its  Poles,  receiving,  at  the  fame  time,  in,  by  thefe 
Poles,  as  much  as  it  lofes  in  its  Equatorial  Parts, 
or  about  the  Equator  :  And  by  this  Means  it  would 
be  able  to  carry  round  with  it  thofe  Globules  that 
are  neareft,  with  the  greater  Velocity,  and  the  Re¬ 
moter  with  lefs :  And  by  this  Means  thofe  Globules 
which  are  neareft  the  Centre  of  the  Sun,  mutt  be 
leaft  3  becaufe,  were  they  greater  or  equal,  they 
would,  by  Reafon  of  their  Velocity,  have  a  greater 
centrifugal  Force,  and  recede  from  the  Centre  : 
And  if  it  fhould  happen  that  any  of  thefe  Sun-like 
Bodies  in  the  Centres  of  the  feveral  Vortices ,  fhould 
be  fo  incruftated  and  weakened,  as  to  be  carried 
about  in  the  Vortex  of  the  True  Sun  :  If  it  were  of 
lefs  Solidity,  or  lefs  Motion,  than  the  Globules  to¬ 
wards  the  Extremity  of  the  Solar  Vortex ,  then  it 
would  defeend  towards  the  Sun,  till  it  met  with 
Globules  of  the  fame  Solidity,  and  capable  of  the 
2  I  fame 
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fame  Degree  of  Motion  with  itfelf  ;  and  then 
being  fix'd  there,  it  would  be  for  ever  after  carried 
about  by  the  Motion  of  the  Vortex ,  without  either 
approaching  any  nearer  to,  or  receding  from  the 
Sun,  and  fo  become  a  Planet. 

Suppofing  then  all  this,  we  are  next  to  imagine 
that  our  Syfiem  was  at  fir  ft  divided  into  feveral 
Vortices ,  in  the  Centre  of  each  of  which  was  a 
lucid  fpherical  Body  ;  and  that  i'ome  of  thele  be¬ 
ing  gradually  incruftated,  were  fwallowed  up  by 
others,  which  were  larger  and  more  powerful,  till 
at  laft  they  were  all  deftroyed  and  fwallowed  up  by 
the  biggeft  Solar  Vortex ,  except  fome  few  which 
were  thrown  off  in  Right  Lines,  from  one  Vortex 
to  another,  and  fo  became  Comets  :  And  from 
hence  it  appears,  that  thofe  Manets  which  are 
neareft  the  Sun,  are  lefs  folid  ;  that  is  alfo,  Des 
Cartes's  Reafon  why  we  fee  always  the  fame  Face 
of  the  Moon  ;  becaufe  the  Hemifphere,  which  is 
oppofite  to  the  Sun  and  the  Earth,  is  fome  what 
more  folid  than  the  other  ;  becaufe  alio,  the  Mat¬ 
ter  of  the  firft  Element,  which  makes  up  the  Body 
of  the  Sun,  moves  with  greater  Velocity  the  Parts 
of  the  Vortex ,  and  the  Bodies  fwimming  in  it,  than 
thofe  that  are  remoter  :  Therefore  thofe  Planets 
which  are  nearer  to  the  Sun,  muft  finilh  their  Pe¬ 
riods  fooner  than  thofe  which  are  more  remote 
from  him  :  And  the  Reafon  why  the  Planets  revolve 
round  their  Axis,  is,  becaufe  (according  to  this  Hy¬ 
pothefis)  they  were  lucid,  Sun-like,  and  revolving 
Bodies  before. 

But,  notwithftanding  all  this  fine  Romance,  it  is 
(lfi.)  certain,  that  a  Vortex  produced  by  the  Revo¬ 
lution  of  a  Sphere  about  its  Axis,  muft  be  propa¬ 
gated  in  infinitum ,  if  nothing  hinder  it :  And  there¬ 
fore,  fince  there  muft  be  as  many  Vortices  as  there 
are  fix’d  Stars,  one  Vortex  would  certainly  run  into 
another,  and  every  Particle  would  be  adted  by  a 
Motion  compounded  of  the  Motion  of  all  the  cen¬ 
tral  Spheres ,  which  is  abfurd,  and  contrary  to  that 
Conftancy,  Limitation,  and  Uniformity,  which  is 
obferved  in  the  Phenomena  of  the  Heavenly  Bo¬ 
dies. 

2.  Since  the  Motion  and  Parts  of  the  Vortices , 
neareft  the  Centre,  is  fwifter  than  that  of  the  more 
remote,  they  muft  prefs  upon  the  exterior  Parts, 
and  thereby  perpetually  impart  fome  Part  of  their 
Motion  to  them  ;  and  therefore,  thofe  interior  Parts 
of  the  Vortex  will  be  continually  leflening  fome 
Part  of  their  Motion,  which  never  being  reftored, 
thefe  Parts  muft  ftill  move  flower  and  flower,  by 
Degrees,  till  at  laft  all  the  Motion  will  be  quite  de¬ 
ftroyed. 

q.  According  to  this  Hypothefis,  each  Planet  is 
of  the  fame  Denfity  with  the  Parts  of  the  Vortex  in 
which  it  fwims,  being  governed  by  the  fame  Laws 
of  Motion,  and  is,  as  it  were,  only  fome  concreted 
Parts  of  the  Vortex.  But  the  Times  of  the  Periodi¬ 
cal  Motion  of  Bodies  carried  about  by  a  Vortex, 
are  in  a  duplicate  Ratio  of  their  Diftances  fiom 
their  Centre ;  as  the  incomparable  Sir  IJaac  Newton 
hath  demonftrated  in  Sett.  IX.  of  his  Princip. 
Whereas  the  Squares  of  the  Times  of  the  Periodi¬ 
cal  Revolutions  of  the  Planets  are  as  the  Cubes  of 
their  mean  Diftance  from  the  Centre,  or  from  the 
Sun  :  Wherefore  the  Planets  cannot  be  carried 
about  by  a  Vortex. 

4.  If  a  Vortex  run  out  in  infinitum ,  then  would 
a  Body  carried  round  by  it  certainly  deferibe  a 
perfedt  Circle,  unlefs  fomething  folid  did  hinder  it; 
and  therefore,  the  greater  Diftance  there  were  be¬ 
tween  thofe  folid  Bounds,  or  the  larger  the  Bafon 
be  which  ^contains  the  Vortex,  in  refpedt  of  the 


Orbit  of  the  Body  carried  about  in  it,  the  nearer 
would  this  Orbit  be  to  a  Circle  ;  that  is,  the  Ex- 
centricity  of  the  Planets  neareft  the  Sun,  would  be 
lefs  than  that  of  thofe  which  are  more  remote  : 
But  the  diredt  contrary  to  this  is  true  in  Fadt,  the 
Excentricity  of  Mercury  being  greater  than  that  of 
Saturn. 

5.  A  Body  cariied  about  in  a  Vortex  of  the  fame 
Denfity  with  it,  would  neceflarily  deferibe  a  Circle, 
to  whofe  Plane  the  Axis  of  the  central  Body  pro¬ 
ducing  the  Circulation  of  the  Fluid,  would  be  per¬ 
pendicular  :  And  yet  there  is  not  one  Planet  to 
the  Plane  of  whofe  Orbit  the  Sun’s  Axis  is  perpen¬ 
dicular. 

6.  The  Comets  have  their  Orbits,  not  only  ob¬ 
lique  to,  but  fometimes  at  Right  Angles  with  the 
Plane  of  the  Ecliptick  ;  fometimes  the  Courfe  of 
thefe  Comets  is  diametrically  oppofite  to  that  of 
the  Sun  :  They  perfevere  in  their  Motion,  without 
any  Change  :  By  Lines  drawn  from  them  to  the 
Sun,  they  deferibe  equal  Areas  in  equal  Times  ;  and 
fometimes  they  enter  into  the  Vortex  of  the  Sun. 
All  which  is  impoftible,  if  the  Solar  Vortex  moved 
round  forcibly  enough  to  carry  thefe  vaft  Bodies  of 
the  Planets  along  with  it. 

Mr.  Leibnitz,  hath  indeed  a  little  altered  and 
mended  this  Hypothefis  of  Des  Cartes  ■  he  hath 
accommodated  it  better  to  the  Cceleftial  Phseno- 
mena,  and  made  it  more  agreeable  to  the  Rules  of 
Geometry. 

And  1 fi.  he  fhews,  That  all  Bodies  which,  in  a 
Fluid,  deferibe  a  Curve-Line,  are  moved  by  that 
Fluid  ;  for  of  themfelves  they  would  deferibe  Right 
Lines,  and  nothing  (faith  he)  but  the  Fluid  concurs 
to  turn  them  out  of  the  Way. 

2 dly.  He  endeavours  to  fhew,  that  every  Planet 
is  carried  about  by  a  Motion  compounded  of 
two  other  Motions  ;  viz.  The  Harmonical  Cir¬ 
culation  of  the  deferent  Fluid,  and  the  Paracen¬ 
trical  Motion  of  Accefs  to,  or  Recefs  from,  the 
Sun. 

The  Planets,  by  a  Radius  from  the  Sun,  deferibe 
Areas  proportional  to  their  Times ;  now  the  Fluid 
that  carries  the  Planets,  muft  of  Neceflity  circulate 
fb  as  to  produce  this  Effedl;  which  cannot  be  done 
otherwife  than  by  fuppoling  innumerable  concentri- 
cal  Orbits  of  exceeding  Thinnefs,  to  make  up  the 
Vortex ;  every  one  of  which  hath  its  own  proper 
Way  of  Circulation  :  viz.  Thofe  Orbs  which  are 
neareft  the  Sun  move  fafteft,  and  the  Velocities  of 
the  Circulations  are  every  where  reciprocally  pro¬ 
portional  to  the  Diftances  of  the  refpedtive  Orbs 
from  the  Sun,  which  will  neceflarily  make  the 
Planet  to  deferibe  equal  Areas  in  equal  Times,  let  it 
be  in  any  Part  of  the  Vortex  :  For  thefe  Areas  are 
in  a  compounded  Ratio  of  their  Radii  or  Diftances 
from  the  Sun,  and  in  a  reciprocal  one  of  the 
Arches  or  Lengths  of  the  Circulation,  which  in 
this  Cafe  will  make  a  Proportion  of  Equality  :  And 
this  Law  of  the  Circulation  of  the  Vortex,  he  calls 
Harmonical. 

The  Paracentrick  Motion  is  compounded  of  two 
others  ;  that  is,  the  ExcuJJory  Impreflion  of  the 
Harmonick  Circulation,  whereby  all  Bodies  moving 
in  a  Curve,  endeavour  to  recede  from  the  Centre, 
by  the  Tangent;  and  the  Attradfion  of  the  Sun,  or 
the  Planets  Gravitation  towards  him.  And  this, 
Mr.  Leibnitz  is  of  Opinion,  arifes  from  an  Impulfe 
communicated  by  the  circulating  Fluid.  Now, 
fince  the  Planets  move  in  Ellipfes ,  in  one  of  whofe 
Foci  the  Sun  is  placed,  and  by  Lines  drawn  from 
him,  do  deferibe  equal  Areas  in  equal  Times,  which 
no  other  Law  of  a  circulating  Fluid,  .but  the  Har- 
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inonick  Circulation  can  account  for,  we  muft  find 
out  a  Law  for  the  Paracentrick  Motion,  that  may 
make  the  Orbits  elliptical,  the  excufifory  Impreffion 
of  the  circulating  Fluid,  would  throw  off  the  Pla¬ 
net  from  the  Centre,  by  the  Tangent,  wherefore 
the  Attraction  of  the  Sun,  or  the  Gravitation  of 
the  Planets  towards  it,  muft  be  fufficient  to  deftroy 
that  EffeCt  ',  and  befides,  to  make  them  move  in 
Elliptick  Orbits,  which  cannot  be  brought  about, 
unlefs  this  Attraction  or  Gravitation  be  reciprocally 
as  the  Squares  of  the  Diitances  from  the  Focus  : 
And  this  is  the  Sum  of  Mr.  Leibnitz's  Improve¬ 
ment  of  this  Hypothefis. 

But  this  Account  muft  be  falfe,  for  thefe  Rea- 
fons  :  i  ft.  Becaufe  the  Comets,  as  hath  been  faid 
before,  have  their  Orbits,  fome  of  them  very  ob¬ 
lique  too  j  nay,  fometimes  at  Right  Angles  with 
the  Plane,  or  the  Ecliptick,  and  their  Courfes  are 
fometimes  quite  contrary  to  thofe  of  the  Planets. 
Now  thefe  Comets  defcribing  about  the  Sun,  Areas 
proportionable  to  the  Times,  muft  alfo,  according 
to  their  Motion,  be  carried  about  by  an  harmoni¬ 
cally  circulating  Fluid  :  But  then  we  fhall  have  Vor¬ 
tices  moving  contrary  to  Vortices ,  which  is  very 
abfurd. 

2.  In  equable  Motions,  the  Times  are  always 
direttly  as  the  Spaces,  and  reciprocally  as  the  Velo¬ 
cities,  but  in  a  circular  Motion,  the  Spaces  in  one 
Revolution  are  as  the  Radii ;  and  in  an  Harmo- 
nical  Circulation,  the  Velocities  are  reciprocally  as 
the  Radii,  and  therefore  the  Periodical  Times  of 
a  Fluid  circulating  harmonically,  are  in  a  duplicate 
Proportion  of  the  Radii  j  whereas  the  Periodical 
Times  of  the  Planets  are  in  fefquiplate  Proportion 
of  their  Diftances  from  the  Centre,  or  of  their  Ra¬ 
dii,  and  confequently  the  Planets  cannot  be  carried 
by  an  harmonically  circulating  Fluid. 

It  may,  perhaps,  be  alledged  here,  That  this  har- 
monical  Circulation  is  not  continued  from  Mercury 
to  Saturn ,  but  is  interrupted,  and  reaches  only 
from  the  Ferihelion  of  Mercury  to  his  Aphelion ,  and 
is  there  again  interrupted,  and  fo  on  thro’  the  whole 
Syftem  of  the  Planets j  but  this  would  produce  a 
Deformity,  which  is  very  unlike  the  fimple  uniform 
Meafures  of  Nature  every  where  elfe  :  And  befides, 
the  Comets  moving  forward  in  the  Zodiac  k,  pals 
thro’  all  thefe  imaginary  Chafms  and  Interftices, 
and  yet  move  in  the  fame  Manner  as  if  they  were 
carried  by  a  Fluid  circulating  harmonically,  accord¬ 
ing  to  fome  uniform  Law  ;  neither  do  their  Ap¬ 
pearances  give  any  Ground  to  fufpedfc  fuch  Inter¬ 
ruptions  as  thefe  :  Vid.  Dr.  Cheyne  Phil.  Prin.  of 
Natural  Religion. 

CARTILAGE  [ Cartilago ,  £.]  is  a  white  Part, 
drier  and  harder  than  a  Ligament,  and  fofter  than 
a  Bone :  It  is,  by  fome,  faid  to  be  a  fimilar  and 
fpermatick  Part,  but  falfly ;  for  ’tis  no  more  made 
of  Seed  than  any  other  Parts  :  It  renders  Articula¬ 
tion  more  eafy,  and  defends  feveral  Parts  from  the 
Injuries  from  abroad.  In  aged  Perfons,  the  Carti¬ 
lages  commonly  grow  bony. 

They  have  a  Membrane  juft  like  the  Periof/cum , 
and  ’tis  indeed  but  a  Continuation  of  it. 

CARTILAGO  Scutiformis ,  is  one  of  the  5  Car¬ 
tilages  of  the  Larynx-,  ’tis  called,  in  Greek, 
becaufe  of  its  Figure.  It  makes  that  Protuberance 
in  the  Fore-part  of  the  Larynx,  called  Pomum  Adami. 
It  is  about  one  Inch  broad,  but  not  fo  long,  being 
concave  within,  and  convex  without.  Its  4  Angles 
have  each  a  fmall  Production  ;  the  2  upper,  which 
are  longer,  are  tied  to  the  Horns  of  the  Os  Hyoides  • 
and  the  2  lower,  to  the  fecond  Cartilage,  which  is 
called  Cricoides .  or  Annularis,  from  its  being  like  a 
Ring.  L. 


CARTONS  [in  Pointing]  are  the  moft  perfect 
Sort  of  Drawings  on  Paper,  which  are  fubfcrvient 
to  great  Works,  that  muft  be  throughly  finilhed ; 
all  Sketches,  Drawings,  Models,  and  all'  other  W orks 
being  preparatory  only,  and  to  be  reduced  to  Car¬ 
tons.  This  Way  was  p  radii  fed  by  Michael  Angelp 
and  Raphael  Urbin ,  &c.  the  Cartons  of  Hampton - 
Court  being  the  Work  of  Raphael. 

They  are  fometimes  made  by  meafuring  the 
Height  and  Breadth  of  the  Place  where  the  Paint¬ 
ing  is  defign’d  to  ftand ;  and  then,  by  dividing  that 
Space  into  Squares,  and  one  afterwards  of  the  fame 
Dimenfions  on  Paper  :  They  draw  on  the  latter 
the  Subjet  of  their  Story  or  Defign,  transferring  it 
afterwards  from  the  Carton  to  the  Wall,  by  painting 
it  there  in  Oil,  <&c. 

But  fome  great  and  experienc’d  Mafters  will  be 
able  to  do  all  this  without  the  Help  of  the  Grate, 
as  they  call  it ;  that  is,  the  Divifion  of  the  Space  or 
Table  into  Squares,  tho’,  after  all,  ’tis  a  good  fecure 
Way. 

CARTOUCH  is  a  Cafe  of  Wood  about  3  Inches 
thick  at  the  Bottom,  girt  round  about  with  Marlin, 
and  holding  about  48  Musket  Balls,  befides  6  or  8 
Iron  Balls  of  a  Pound  Weight.  ’Tis  fired  out  of  a 
Hobit,  as  they  call  it ;  that  is,  a  fmall  Mortar,  and 
is  very  proper  for  defending  a  Pafs. 

CARTOUZES  [in  Architecture"]  are  much  the 
fame  with  Modilions,  only  thefe  are  fet  under  the 
Cornifh  in  Wainfcoting,  and  thofe  under  the  Cor- 
nifh  at  the  Eves  of  a  Houfe.  Some  Workmen  call 
them  Dentils ,  or  Teeth. 

CARTRIDGES  [or  Carthrages]  are  Cafes  of 
Paper  ;  or,  as  they  how  are  ufually  made  for  the 
King’s  Ships,  to  prevent  Danger  from  Fire  in  a 
Gun  not  well  fpunged,  of  Parchment,  fitted  ex¬ 
actly  to  the  Bore  of  a  Piece  of  Ordnance,  and  con¬ 
taining  its  due  Charge  of  Powder.  There  are  alfo 
Tin  Cartridges,  in  which  the  Paper  or  Parchment 
ones,  are  both  formed  and  carried. 

CARUCATE  [from  Caruca  ;  and  the  French , 
Carui ]  a  Plough,  was  the  Ancient  Plough-Land, 
and  lignified,  as  much  Arable-Land  as  could  be 
tilled  with  one  Plough  in  a  Year.  This,  in  Richard 
the  Firft’s  Reign,  was  computed  at  60  Acres,  but 
it  was  afterwards  varied ;  and  the  Meafure  of  a 
Carucate  was  different,  according  to  the  Time  and 
Place. 

CARUNCULE  Myrtiformes,  the  Wrinklings 
of  the  Orifice  of  the  Vagina,  or  Membranous 
Inequalities,  not  to  be  reckoned  in  any  certain 
Number,  which,  in  Women  with-Child,  and  after 
Child-birth,  are  fo  obliterated,  that  they  are  altoge¬ 
ther  imperceptible  :  There  are,  for  the  moft  part, 
Four  of  them.  Blanchard. 

CARUNCULE  Oculi ,  are  Glandules  placed  at 
each  great  Corner  of  the  Eye,  which  feparate  Moi- 
fture  for  moiftening  the  Eyes,  the  fame  with  Tears, 
which  afterwards,  by  the  Puntfa  Lachrymalia 
placed  in  the  Bone  of  the  Nofe,  are  difeharged 
into  the  Noftrils.  Thefe  are  called  Carunculre  La¬ 
chrymals,  by  fome. 

CARUNCULE  Papillares,  are  10  little  Bodies 
that  are  in  the  Reins  and  Kidneys  they  are  pro¬ 
perly  little  Bundles,  which  arife  from  the  centring 
together  of  a  great  many  fmall  Channels,  which  the 
Reins  are  in  a  great  meafure  made  up  of  j  and  thofe 
receive  the  Serum  from  the  little  Du  ft  us' s,  and  con¬ 
vey  into  the  Pelvis.  Blanchard. 

CARUS  is,  a  Sleep,  wherein  the  Perfon  affec¬ 
ted,  being  pulled,  pinched,  and  called,  fcarce  fhews 
any  Sign  of  either  Hearing  or  Feeling  :  Jt  is  with¬ 
out 
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out  a  Fever,  greater  than  a  Lethargy,  and  lefs  than 
an  Apoplexy.  Blanchard. 

CARVATIDES  [in  Architecture]  an  Order  of 
Pillars,  in  the  Form  of  the  Bodies  of  Women,  with 
their  Arms  cut  off',  and  cloathed  in  a  Garment 
down  to  their  Feet :  Thefe  Figures  do  fupport  the 
Entablature.  There  are  forne  Columns  of  this 
Order  is  the  Famous  Building  at  Bourdeaux ,  called 
tlie  Tutelles  ;  and  in  the  Great  Hall  of  the  SwijF 
Guards  at  the  Louvre  in  Paris ,  where  four  Carya¬ 
tides  fupport  a  Gallery  enriched  with  Ornaments 
very  well  cut. 

The  Rife  of  this  Order  of  Pillars  was  this :  The 
Inhabitants  of  Carya  in  Pelopo?meJ'us  did  once  trea- 
cheroufly  join  with  the  Perfians  againft  their  own 
Country  ;  but  the  Grecians  got  the  Battle,  and  put 
all  the  Male  Inhabitants  of  Carya  to  the  Sword, 
reducing  the  City  to  Afhes.  The  Women  they 
took  Captives,  and  carried  in  Triumph  :  And  the 
more  to  perpetuate  the  Memory  of  this  bafe  Ac¬ 
tion,  they  would  not  permit  thefe  Women  ever  to 
put  off  their  Triumphal  Veftments,  but  ordered  the 
Architects  of  thofe  Times  to  exprefs  them  in  that 
Drefs,  as  fupporting  the  heavy  Weight  of  their  Edi¬ 
fices,  inftead  of  the  ufual  Columns. 

Tire  Perfick  Order  of  Pillars  had  much  the  fame 
Original  j  which  fee.  Vitruv.  lib.  2.  c.i. 

The  Caryatides  are  not  now  reprefented  as  for¬ 
merly  they  were,  with  Hands  ty’d  before  and  be¬ 
hind,  the  Marks  of  Servitude  and  Slavery  j  fuch 
Characters  giving  Difguft  to  the  fair  Sex :  And 
for  that  Reafon  others  are  given  them  that  are 
intirely  oppofite,  they  being  never  us’d  in  Building, 
but  as  lingular  Beauties,  and  fuch  as  make  the 
greateft  Ornament  of  it.  They  never  appear  now 
but  under  the  noble  Symbols  of  Wifdom,  Jufiice, 
Prudence ,  Temperance ,  &c.  when  the  Caryatides  are 
infulate,  they  fhould  not  have  any  Weight  to  fup¬ 
port  greater  than  thole  of  Balconies ;  little  Galleries, 
or  flight  Crownings,  and  their  Entablature,  may  be 
lonick. 

The  Ancients  made  the  Caryatides  frequently  to 
fupport  Baskets  or  Corbels  of  Flowers,  and  thefe 
they  called  Cifiifera,  or  Catiifene. 

Some  are  of  Opinion,  that  the  Caryatides  being 
the  Figures  of  Women,  they  don’t  feem  altogether 
proper  to  do  the  Office  of  Columns  ,•  but  it  is  eafy 
to  amend  this  when  they  join  to  the  Wall,  for  then 
there  needs  no  more  than  to  place  a  Confole  over 
them,  which  lhall  appear  to  fuftain  all  the  Weight 
of  the  Entablature  :  By  this  Means  the  Caryatides 
may  ferve  for  Columns,  without  being  over  bur- 
thened. 

The  Cariates  may  be  ufed  in  Architecture  of  a 
Gallery  or  Salon,  if  they  have  a  Projedture  beyond 
the  Wall,  in  the  Manner  of  Pilafters  :  But  then  they 
fhould  not  be  made  to  bear  any  thing  but  the  En¬ 
tablature,  the  Weight  of  the  Wall  being  born  by  the 
Wall  behind,  which  ferves  them  as  a  Ground  or 
Bottom. 

The  Cariates  ought  never  to  be  made  of  an  im¬ 
moderate  Stature,  left,  by  their  Bignefs,  they  fhould 
become  frightful  to  Ladies.  And  fome  approve 
beft  of  confining  them  under  the  Impofts  of  a 
Portico ,  and  then  thofe  Impofts  will  ferve  them  for 
an  Entablature  :  And  alfo,  when  Occafion  offers, 
they  may  be  raifed  on  Pedeftals,  which  ought  not 
to  be  lefs  than  j  of:  their  Height  j  and  it  there  be 
Confoles  plac’d  over  their  Heads  befides,  then  the 
Figures  may  be  raifed  of  a  reafonable  Siz.e. 

The  Cariates  ought  never  to  be  ufed  together 
with  the  common  Columns,  under  the  fame  Enta¬ 
blature  ;  bccaufe,  there  can  never  be  a  juft  Symme¬ 
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try  between  them,  and  becaufe  the  Figures  of  Wo¬ 
men  as  high  as  common  Columns  will  be  mon- 
fttous,  and  render  the  Appearance  of  all  the  reft  of 
the  Architedhire  mean  and  pitiful. 

Some  Cariates  have  their  Arms  cut  offj  but  thefe 
kinds  of  Mutilations,  which  are  only  done  to  render 
the  Figures  more  light  and  delicate,  or  rather,  to  render 
them  more  to  the  other  Columns,  are  only  proper  for 
Termini ,  or  Forms,  which  are  a  kind  of  Half-human 
Figures,  which  feem  to  proceed  out  of  a  Vagina , 
or  Sheath. 

Again,  the  Caryatides  fhould  always  appear  in 
Characters  proper  to  the  Places  in  which  they  are 
ufed.  As  thofe  which  fupport  the  Crowning  of  a 
Throne  ought  to  be  Symbols  or  Reprefentations  of 
Heroick  Virtues.  Thofe  which  are  placed  in  Halls 
and  Banqueting-Rooms,  fhould  appear  with  Coun¬ 
tenances  which  fhew  Signs  of  Gladnefs>and  Re- 
joycing  :  And  fuch  as  ferve  as  Columns  in  Places  of 
Devotion,  fhould  bear  the  Characters  of  Religion. 

Nor  will  it  be  proper  to  ufe  the  Cariates  in 
Figure  of  Angels,  except  it  be  at  Baldagums  and 
Altars,  and  then  thofe  that  appear  under  that  Form, 
it  may  be  proper  that  they  fupport  the  Entablature 
with  their  Fieads,  as  tho’  they  fuftain’d  it  with  Eafe. 

An  Entablature  that  is  fupported  by  Angels,  mav 
be  Corinthian ,  and  the  Virtues  in  lonick ,  and  both 
of  them  not  fo  maffive  as  is  ordinary. 

CASCABEL  is,  the  Hindermoft  round  Knob, 
or  the  utmoft  Part  of  the  Breech  of  a  Piece  of 
Ordnance.  \ 

CASCADE  [ Cafcata,  Ital.j  fignifies  a  Fall  oi 
Water,  whether  natural  or  artificial. 

CASCAN  [in  Fortification]  is  a  certain  Hole  or 
hollow  Place,  in  Form  of  3  Well,  from  whence  a 
Gallery  dug  in  like  manner,  under  Ground,  is  con¬ 
veyed,  to  give  Air  to  the  Enemy’s  Mine.  Some 
of  thefe  Caficajis  are  more  hollow  than  others,  be¬ 
ing  ufually  made  in  the  Retrenchment  of  the 
Platform,  near  the  Wall. 

CASEMATE  [in  Fortification]  fometimes,  is 
the  Well,  with  its  feveral  lubterraneous  Branches  or 
Paffages,  dug  in  the  Paffage  of  the  Baftion,  till  the 
Miner  is  heard  at  Work,  and  Air  given  to  the 
Mine. 

Alfo  a  certain  Vault  made  of  Mafon’s  Work,  in 
that  Part  of  the  Flank  of  a  Baftion  which  is  next 
the  Curtain,  on  purpofe  to  fire  upon  the  Enemy, 
and  to  defend  the  Face  of  the  oppofite  Baftion  of 
the  Moat. 

Sometimes  it  confifts  of  three  Platforms,  one 
above  another,  theTerreplane  of  the  Baftion  being 
the  higheft.  Behind  the  Parapet,  which  fronts 
along  the  Line  of  the  Flank,  there  are  Guns  placed, 
laden  with  Cartridges  of  fmall  Shot,  to  fcour  along 
the  Ditch  }  and  thefe  are  covered  from  the  Ene¬ 
my’s  Batteries,  by  Earth-works,  faced  or  lined  with 
Wall,  and  are  called,  Orillons ,  or  Epaulments  : 
This  is  the  beft  Defence  a  Place  can  have. 

CASERN  [in  Fortification]  is  a  little  Room,  or 
Lodgment,  or  Building,  eredted  between  the  Ram¬ 
part  and  the  Houfes  of  fortified  Towns,  to  ferve  as 
Apartments  or  Lodgings  for  the  Soldiers  of  the 
Garrifon,  to  eafe  the  Garrifon  :  There  are  ufually 

2  Beds  in  each  Cafiem  for  fix  Soldiers  to  lie  3  ana 

3  ;  but  the  3d  Part  being  always  on  the  Guard, 
there  are  but  four  left  in  the  Cafiem,  two  in  a 
Bed. 

CASE-SHOT  is,  when  Musket-Bullets,  Stones, 
old  Pieces  of  Iron,  c ire.  are  put  up  into  Cafes,  and 
fo  fliot  out  of  great  Guns.  ’Tis  chiefly  ufed  at  Sea, 
to  cleat  the  Enemy’s  Decks  when  they  are  full  of 
Men. 

V  •  CASK 
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CASK  is  alfo  ufed  as  a  common  Name  for  Vef- 
fels  of-  clivers  Kinds,  in  Contradiftinction  from  the 
Liquor,  or  other  Matter,  contained  therein.  Thus 
a  Hoglhead  of  Spirits,  <&c.  is  faid  to  weigh  4  Hun¬ 
dred,  2  Quarters,  and  22  ft,  Cask  and  Liquor  :  A 
Puncheon,  6  Hundred,  1  Quarter,  and  2  ft,  Cask 
and  Liquor. 

A  CASK  of  Sugar  is,  a  Barrel  of  that  Commo¬ 
dity  containing  from  8  to  1 1  Hundred  Weight.  A 
Cask  of  Almonds  is  about  3  Hundred  Weight. , 

CASKETS  [in  a  Ship]  are  fmall  Strings  made  of 
Sinnet,  and  fattened  to  the  Upper-part  of  the  Yards 
in  little  Rings  (which  they  call  Grommets).  Their 
Ufe  is  to  fatten  the  Sail  to  its  Yard  when  ’tis  to  be 
furl’d  up.  The  biggeft  and  longeft  of  thefe  is  in 
the  Middle  of  the  Yard,  juft  between  the  Tyes ,  and 
is  called  the  Breafl  Casket. 

CASSATION  [in  the  Civil  Lavs]  the  Abroga¬ 
tion,  or  annulling  any  Act  or  Procedure. 

CASSIOPEIA  [in  Aflronomy]  one  of  the  Con- 
ftellations  of  the  Northern  Hemifphere.  See  Can¬ 
cellation. 

In  1572,  there  appeared  a  new  Star  in  this  Con- 
ftcllation,  which  at  firft  furpafifed,  in  Magnitude  and 
Brightness,  Jupiter  himfelf ;  but  it  diminished  by 
Degrees,  and  at  laft  difappeared  at  the  End  of  18 
Months.  It  alarm’d  all  the  Aftronomers  of  that 
Age,  many  of  whom  wrote  Diflertations  on  it  : 
Amongft  the  reft,  Tycho  Brahe ,  Kepler ,  Maurolycus , 
Licetus ,  Grammeus ,  &c.  Beza  the  Landgrave/  of 
Hejfe ,  Brofa ,  &c.  wrote  to  prove  it  the  fame  Star 
which  appear’d  to  the  Magi  at  the  Birth  of  Jefus 
Chrifl,  and  that  it  came  to  declare  his  fecond  Com¬ 
ing.  They  were  anfwered  by  Tycho. 

The  Stars  in  the  Conftellation  Cajflopeia ,  in  Pto¬ 
lemy’s  Catalogue,  are  13 ;  in  Tycho’s ,  28  }  in  the 
Britannick  Catalogue,  Mr.  Pi  am  fie  ad  makes  them 
55. 

To  CAST  a  Point  ofTraverfe  [in  Navigation] 
fignifies,  to  prick  down,  on  a  Charts  the  Point  of 
the  Compafs  any  Land  bears  from  you,  or  to  find 
on  what  Point  the  Ship  bears  at  any  Inftant,  or 
what  Way  the  Ship  has  made. 

CASTOR,  a  fix’d  Star  of  the  fecond  Magnitude 
in  Gemini ,  whofe  Longitude  is  105°.  41/.  Latitude 
io°.  2!. 

CASTOR  and  Pollux-,  are  two  Meteors  which 
fometimes,  in  a  great  Storm  at  Sea,  appear  flicking 
to  fome  Part  of  the  Ship,  in  the  Shape  of  Balls  of 
Eire.  Sometimes  one  is  feen,  and  then  ’tis  called 
Helena  j  both  of  them  are,  by  fome,  called  Tynda - 
rides. 

CASTOR  and  Pollux ,  a  Conftellation  of  the  fix’d 
Stars,  the  fame  with  Gemini ,  being  one  of  the  12 
Signs  of  the  Zodiac. 

CASU  Confmili  is  a  Writ  of  Entry,  granted 
where  the  Tenant  byCourtefy,  or  Tenant  by  Term 
of  Life,  or  for  the  Life  of  another,  doth  alien  in 
Fee,  or  in  Tail,  or  for  the  Term  of  another’s 
Life.  L. 

CASU  Provifo  is  a  Writ  of  Entry  given  by  the 
Statute  of  Gloucefler,  in  Cafe  where  a  Tenant  in 
Dower  alieneth  in  Fee,  or  for  Term  of  Life,  or  in 
Tail,  and  lieth  for  him,  in  Reverfion,  againft  the 
Alienance.  L. 

CATABIBAZON,  the  Dragon’s  Tail ,  is  fo  call’d 
Jbecaufe  it  goes  exactly  againft  the  Dragon’s  Head. 

CATACATHARTICKS  [of  KctTw  downwards, 
and  K*$nf met  of  Ka.$a.ifa,  Gr.  to  purge]  are  Me¬ 
dicines  that  purge  downwards. 


CAT  AC  AU STICKS  [of  Kctm  and 
of  Keel*),  Gr.  to  barn]  or  Cauflicks  by  Reflection- 


Suppofe  an  infinite  Number  of  Rays,  as,  B  A, 
B  M,  B  D,  proceeding  from  the  radiating  Point 
B,  and  reflected  at  the  Curve  AMD,  fo  that  the 
Angles  of  Incidence  be  ftill  equal  to  thofe  of  Re¬ 
flection  ,  the  Curve  H  F  N,  to  which  the  reflected 
Rays  are  Tangents  continually  (or  which  continu¬ 
ally  touches  the  Productions  of  them,  A  H,  M  E’, 
D  N  )  is  called,  the  Cauflick  by  Reflexion  :  Or,  it 
will  amount  to  the  fame  thing,  if  one  fays,  that  the 
Cauflick  Curve  is  that  which  is  formed  by  joining 
the  Points  of  Concourfe  of  the  feveral  reflected 
Rays.  Let  the  reflected  Ray  H  A  be  produced  to 
I,  and  take  A I  =  A  B,  and  fuppofe  the  Curve  ILK 
deferibed  by  the  Evolution  (fee  the  Word  Evolu¬ 
tion)  of  the  Cauflick  H  F  N,  beginning  at  the  Point 

I.  Again,  fuppofing  the  incident  and  reflected  Rays 
B  M,  m  F,  infinitely  near  to  the  incident  and  re¬ 
flected  B  M,  M  F  j  and  drawing  out  F  M  to  1,  on 
the  Centres  F,  B,  let  the  little  Arches  MO,  MR 
be  deferibed.  Thefe  things  premifed,  it  is  evi¬ 
dent. 

1.  That  the  little  Triangle  MOm,  M  R  m  are 
always  fimilar  and  equal.  For  the  Angles  at  O 
and  R  are  Right  ones  ,*  and  the  Angle  R  m  M, 
F  m  D  are  equal,  from  the  Suppofition  of  the  An¬ 
gles  of  Incidence  and  Reflection,  and  F  m  D  =  O 
m  M,  as  being  vertically  oppofite  ;  and  the  Hypo- 
thenufe  M  m  is  alfo  common  to  both  Triangles  ; 
therefore  they  are  fimilar  and  equal,  and  O  m  al¬ 
ways  =R  m. 

2.  ’Tis  clear  that  O  m  is  the  Increment  of  L  M, 
and  R  m  the  Increment  of  B  M,  and  thefe  Incre¬ 
ments  are  perpetually  equal  to  one  another.  There¬ 
fore  their  refpective  Sums  are  fo  too }  but  the  Sum 
of  all  Om  (for  the  Portion  AM  of  the  reflecting 
Curve  AMD)  is  M  L  —  I  A,  and  the  Sum  of  all 
R  m  (for  the  fame  Portion  of  the  Curve  A  M)  is  B  M 
—  BA,  which  are  therefore  equal  to  one  another. 

3.  From  the  Nature  of  Evolution ,  the  Tangent 
of  the  Cauflick,  F  L  is  =  the  Portion  of  the  Curve 
FH  4-  the  'Right-Line  HI,  that  is  FM-f  ML 
=  AH  +  HF-fIA,  and  ML  —  IA=AH  + 
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HF — MF  j  but  ML — -IA  =  BM  —  BA,  and 
therefore  the  Portion  of  the  Caujiick  HF  =  BM 
—  B  A-fMF  —  AH  perpetually.  That  is,  the 
Portion  of  the  Caujiick  H  F,  form’d  from  the  re¬ 
flected  Rays  of  the  Curve  A  M,  is  equal  to  the 
Difference  of  the  incident  Rays  BM,  BA,  added 
to  the  Difference  of  the  reflected  Rays  MF,  AH. 
Or,  taking  any  two  incident  Rays,  as  B  A,  B  M, 
that  Portion  of  the  Caujiick  which  is  evolved  while 
the  Ray  B  A  approached  to  a  Coincidence  with 
B  M,  is  =  to  the  Difference  of  thefe  Incidents  -f- 
the  Difference  of  their  reflected  Rays.  Now  know¬ 
ing  how  to  determine  the  Evoluta  of  any  given 
Curve,  the  Invention  of  the  Catacaujlick ,  from 
thence,  is  eafy. 


Let  the  Point  C  be  at  the  Evoluta  of  the  re¬ 
flecting  Curve  AMD  ;  or,  which  is  all  one,  let 
M  C  be  the  Radius  of  the  Concavity  for  the  Point 
M :  And  fuppofing  the  Arch  M  m  infinitely  fmall, 
let  Bm,  Cm,  Fm  be  drawn.  Farther,  upon  the 
Centers  B,F,  let  the  little  Arch  MR,  MO,  be  de- 
fcribed  ;  and  from  the  Point  C,  the  Perpendiculars 
CE,  Ce,  CG,  Cg,  to  the  incident  and  reflected 
Rays.  The  Triangles  M R  m,  MOm  are  fimilar 
and  equal,  as  was  fhewn  before,  and  MR=MO. 
Alfo  the  Triangles  CEM  and  CGM  are  fimilar 
and  equal,  and  fo  are  C e m  and  C^m;  for  the 
Angles  at  Ee,  Gg,  are  right,  and  MC,  mC,  are 
common,  and  E  MC  =  G  MC,  and  emC=: 
g  m  C  ( becaufe  M  C,  m  C,  are  Normals  to  the 
Curve,  by  Suppofition  of  the  Evoluta ,  and  the 
Angles  of  Incidence  and  Reflection  are  equal)  there¬ 
fore  CE=GC,  and  C  e==g  C,  and  confequently 
CE — Ce=CG — Cg,  that  is,  EQ^=;SG. 
Laftly,  the  Triangles  BMR,  and  BEQj>  are  fimi¬ 
lar,  and  fo  are  FMO,  F G  S.  Now  let  B M  ==/, 
M  E  =  M  G  =  * ;  thereforeBM-f-BE=;2/ — a  j 
let  R  M  =  O  M  =  x,  and  FMsj,  where¬ 
fore  F  G  =:  a  — •  z,  and  let  it  be  required  to 
find  z,  which  determines  the  Point  F  in  the 

Caujiick.  Then  E Q==? * ~~ **-?and  EQfMR=: 

•  •  y 

*21 — 11,  alfo  SG=:ax—zx ,  and  SG+MO 

2  z. 

> — a2L :  But  by  what  was  (hewn  before  RM=MO, 
z 

and  S  G  =  QE  ;  therefore  E Q^f- RM=:SG-f 


M  O,  viz. 


2v x — ax  ax 

• "  '  ^  •»? 


and  z  (  =  MF)  = 


z 

ay 


2  y  —a 


and  2 yz—*zaz=zy a, 

•  e.  r. 


Corol.  i .  If  the  incident  Rays  are  parallel,  then 
a  =  5  a.  For  y  in  this  Cafe  is  infinite,  and  there¬ 
fore  27— -a=:2y,  the  Quantity  a  vanifliing  if 
compared  with  y. 

Corol.  2.  If  the  incident  Ray  B  M  touches  the 
Curve  AMD  in  M,  then  a  (ssME)  is=;<?i  and 


therefore  z  (=MF  =  0)  alfo ;  from  whence  it 
follows,  that  the  given  Curve  A  M  D,  and  the 
Caujiick  touch  one  another  at  the  Point  M. 

Corol.  3.  If  the  Radius  of  Concavity  M  C  be  — 
then  again  a~o,  and  z  =  o  j  from  whence  it  fol¬ 
lows,  that  the  Curve  AMD,  and  the  Caujiick ,  do 
cut  one  another  at  the  Point  M,  and  make  an 
Angle  equal  to  the  Angle  of  Incidence. 

Corol.  4.  If  C  M  be  infinite,  then  a  (=sME)  is 
infinite  likewife,  and  z(=MF)  =  —  y  ;  and  in 
this  Cafe  of  the  infinite  Diftance  of  the  Point  C, 
the  Arch  M  m  becomes  a  Right- Line. 

Corol.  5.  ’Tis  eafy  to  apply  all  this  that  has  been 
faid,  when  the  Curve  A  M  D  is  convex  to  the 
Radiating  Point  B  (in  which  Cafe  we  fhall  have 
ay  \ 

z  —  and  to  ^ew  when  tlie  refle<3:ed 

Rays  will  come  converging  or  diverging. 


Corol.  6.  When  the  Curve  AMD  is  a  Geome- 
trick  Curve,  the  Caujiick  will  be  fo  too  ;  for  if 
AMD  be  a  Geometrick  Curve,  the  Evoluta  will 
be  fo  too  j  that  is,  all  the  Points  C  may  be  Geo¬ 
metrically  determined,  and  from  the  Evoluta ,  the 
Point  F  of  the  Caujiick  may  be  Geometrically  de¬ 
termined  alfo  :  But  farther,  the  Caujiick ,  upon  this 
Suppofition,  fhall  always  be  reftifiable  too,  for 
Right-Lines  may  always  be  found  equal  to  any 
Portions  of  it. 

Corol.  7.  ’Tis  plain,  that  giving  any  2  of  the  3 
Points,  B,  C,  F  ;  that  is,  the  Radiating  Point ,  the 
Point  of  the  Evoluta,  and  the  Point  of  the  Caujiick , 
the  3d  Point  may  be  determined. 

By  this  general  Theorem  and  its  Corollaries ,  the 
Caujlicks  of  particular  Curves  are  eafily  determined, 
however  the  Rays  go,  Converging,  Diverging,  or 
Parallel ;  but  we  will  fuppofe  the  Ampler  Cafe  of 
parallel  Rays.  Thus  in  the  common  Parabola ,  if 
the  incident  Rays  are  parallel,  and  cut  the  Axis  ac 
Right-angles,  that  is,  are  co-incident  with  the  Or¬ 
dinates  to  that  Axis,  then  we  have  z-=.\  a-,  fo  that 
taking  in  each  reflected  Ray  the  Length  of  ~  ay 
( a  being  the  reflected  Ray  intercepted  between  the 
Point  of  Incidence,  and  the  Point  where  the  Nor¬ 
mal  from  the  Evoluta  meets  that  refle&ed  Ray)  by 
this  Means  the  feveral  Points  of  the  Caujiick  will  be 
determined.  The  Length  of  the  Cauflick  Curve 
alfo  taken  from  the  Vertex  of  the  Parabola  (where 
it  begins)  to  any  other  Point,  is  equal  to  the  Sum 
of  the  incident  and  reflected  Rays. 
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As  fuppofe  AMD  were  the  Parabola ,  whofe 
V ertex  A,  and  Axis  A  K,  and  A  H  F  were  the  Cau- 
ftick,  beginning  at  the  fame  Point :  Now,  becaufe 
the  incident  and  refledted  Rays  at  the  Vertex  are 
equal  to  nothing  •  that  is,  AB  =  0,  and  AH-,, 
therefore  the  Curve  AHF  (=PM  —  BA-J-MF 
—  AH,  by  what  was  fhewn  before)  =  P  M  -f* M  F. 

In 
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In  the  Circle,  the  Rays  P  M  being  (as  before) 
parallel  to  each  other,  and  Normal  to  the  Dia¬ 
meter  AC,  we  have  alfo  z=j-a.  But  fince  the 


D 


Evoluta  of  the  Circle  is  contracted  into  the  Centre, 
the  Radius  MC  being  bifeCted  in  H,  a  Perpendi¬ 
cular  H  F  to  the  reflected  Ray  M  F  gives  the  Point 
F  in  the  Caujlick.  The  reflected  M  F  is  alfo  equal 
to  y  the  Incident  B  M  perpetually  j  for  M  C  being 
t=r,  apd  MP=/,  we  have  from  the  fimilar  Tri- 

r  y 

ingles,  MPC,  MFH,  r:y:: — :  z  — .  From 

2  2 

hence  ’tis  clear,  that  the  Caujlick  terminates  at  the 
Point  K,  bifeCting  the  Radius  C  B  at  Right- Angles 
to  A  C.  Again,  the  Portion  of  the  Caujlick  A  F 
=  3  M  F,  becaufe  AF  =  PM-f-MF  —y ~J.z=. 
j-f-r/.  But  thefe  Hints  of  Examples  may  luffice, 
without  defcending  to  thofe  of  other  Curves,  which 
are  to  be  done  after  the  fame  manner  from  the  ge¬ 
neral  Theorems  that  thefe  were,  and  the  Contrac¬ 
tions  likewife  to  be  deduced.  ’T would  be  no  diffi¬ 
cult  Matter  to  ffiew  alfo  what  Curves  thefe  Caujlicks 
are  in  every  Example  :  As  in  the  lafl:  Cafe  of  the 
Circle,  that  the  Caujlick  is  a  Cycloid  formed  by 
the  Revolution  of  the  Circle  defcribed  upon  the 
Diameter  H  M,  along  the  Quadrant  defcribed  with 
the  Radius  C  H.  That  the  Caujlick  of  the  vulgar 
Semi-cycloid,  when  the  Rays  are  parallel  to  the 
Axis  of  it,  is  alfo  a  vulgar  Cycloid,  defcribed  by 
the  Revolution  of  a  Circle  upon  the  fame  Bafe. 
That  the  Caujlick  of  a  Logarithm  Spiral,  is  the  fame 
Curve,  but  only  fet  in  a  different  Pofition ;  and  the 
like  others. 

CATACHRESIS  [KaTs^psar*  of  YLATAyyAu^Atj 
Gr.  to  abufe]  is  a  Trope  in  Rhetorick,  by  which 
Liberty  is  given  to  borrow  the  Name  of  a  Thing, 
tho’  quite  contrary  to  what  it  fhould  be,  becaufe  it 
cannot  be  otherways  exprefled  j  as  when  we  fay, 
A  Silver  Ink-horn :  Here  Reafon  demurs  at  the  Ex- 
pfeflion  ;  yet  Neceflity  obliges  us  to  make  Ufe  of 
it.  But  perhaps  Ink-horn  is  corrupted  from  Inkern 
or  Inker. 

CATACLIDA  is,  the  Rib  called  the  Subclavian. 

CATACOUSTICKS,  or  Cataphonicks,  [of  Kata 
and  a of  A h-au,  Gr.  to  hear]  is  the  Science 
of  Reflected  Sounds,  or  which  teaches  the  Dodlrine 
and  Properties  of  Echoes. 

CATADIOPTRICAL  Telefcope ,  or  Re Jle fling 
Telefcope.  See  Telefcope. 

CATAGMA  [ KAvtyput,  Gr.  a  Frafture]  is  a 
breaking  of  Bones,  or  a  Separation  of  the  Continu¬ 
um  in  the  hard  Parts  of  the  Body,  which  is 
affedted  with  fome  hard  Inftrument  forcibly  im- 
prefled  upon  the  Part  ;  whofe  Differences  are 
taken  from  the  Form,  the  Part,  and  feveral  Acci¬ 
dents.  Blanchard. 

CATAGMATICK  Medicines ,  are  fuch  as  are 
ufed  to  help  to  confolidate  broken  Bones. 

CATALEPSIS,  or  Catochus ,  is  a  Difeafe  almoft 
like  an  Apoplexy,  being  an  Abolition  of  all  the 
Animal  Fundtions  \  except  that  the  Refpiration  re¬ 


mains  entire,  and  the  Patient  preferves  the  fame 
Habit  of  Body  that  he  had  before  he  fell  lick. 
Blanchard. 

CATALECTICKS  [in  Poetry]  as.  Cat  a'e  flick 
Verfes,  were  fuch  as  wanted  either  Feet  or  Syl¬ 
lables. 

CAT  ALLIS  Captis  Nomine  Dijlriflionis ,  is  a  W  rit 
that  lieth  within  a  Borough,  or  within  a  Houfe, 
for  Rent  going  out  of  the  fame,  and  warranted  a 
Man  to  take  the  Doors,  Windows,  or  Grates  for 
Rent.  L. 

CATALLIS  Reddendis  is,  a  Writ  which  lieth 
where  Goods  being  delivered  by  any  Man  to  keep 
unto  a  certain  Day,  and  be  not  upon  Demand  de¬ 
livered  at  a  Day ;  and  is  otherwife  called,  A  Writ 
of  Det intie.  L. 

CATAPASMA  [of  K<t7a;roajefK,  Gr.  to  water] 
a  fragrant  Powder  which  is  fometimes  applied  to 
the  Scrobiculum  Cordis ,  to  ftrengthen  the  Stomach. 

CATAPHORA  is  the  fame  with  Coma  j  they 
only  differ  in  this,  that  Cataphora  is  taken  as  the 
Genus  to  all  Sorts  of  Stupors  that  are  not  attended 
with  a  Fever.  Blanchard. 

CATAPLASM  is  a  topical  Medicine  of  the 
Confidence  of  a  Pultife  ;  it  is  ufually  defcribed  two 
Ways,  either  boiled,  or  without  it  ;  the  former  is 
more  frequent,  the  latter  of  more  Efficacy  :  In  the 
former,  they  are  to  take  fuch  Vegetables  as  are 
proper,  as  Roots,  Herbs,  Seeds,  Flowers,  Fruits, 
<&c.  adding  proper  Meals,  or  omitting  them  :  All 
which  are  boiled  up  in  a  convenient  Quantity  of 
Liquor,  v.  g.  Water,  Beer,  Milk,  Honey,  <&c.  to 
the  Confiftence  of  a  Pultife :  The  latter  is  prepareed 
commonly  of  Vegetables,  fhred  fmall  with  the  Infu- 
fion  of  fo  much  Liquor  only  as  may  make  it  of  the 
former  Confidence.  You  may  add  here  Meal, 
Crums  of  Bread,  Oils,  Ointments,  as  in  the  for¬ 
mer  Sort  of  Cataplafms.  Blanchard. 

CATAPTOSIS  is  one  Symptom  of  an  Epilepfr, 
when  Men  fall  fuddenly  to  the  Ground.  Blanchard. 

CATARACT,  a  Difeafe  in  the  Eyes,  and  is 
two-fold,  either  beginning,  as  a  Sujfufon  only,  or 
confirmed,  as  a  Catarafl ,  properly  fo  call’d  }  the 
Incipient  is  but  a  Suffufion  of  the  Eye,  when  little 
Clouds,  Motes,  and  Flies,  feem  to  fly  before  the 
Eyes :  but  the  confirmed  Catarafl  is,  when  the 
Pupil  of  the  Eye  is  either  wholly,  or  in  Part,  co-* 
vered  and  fhut  up  with  a  little  thin  Skin  }  fo  that 
the  Sun-Beams  have  not  due  Admittance  to  the 
Eye.  Blanchard. 

CATARACT  is  a  Precipice  in  the  Channel  of 
a  River,  caufed  by  Rocks,  or  other  Obftacle  flap¬ 
ping  the  Courfe  of  its  Stream,  from  whence  the 
Water  falls  with  a  great  Noife  and  Impetuofity,  as 
the  Catarafls  of  Nile,  Danube ,  Rhine ,  &C. 

CATARRH  [ KATnppiQ-  ofK«t7 ■npp'iUjGr.  to  flow 
down]  is  a  Defluxion  of  Humours  from  the  Head 
towards  the  Parts  under  it,  as  the  Noftrils,  Mouth, 
Lungs,  &c.  Some  diftinguifh  it  by  the  Name  of 
Coryza ,  when  it  falls  on  the  Noftrils  ,  by  that  of 
Bronchus ,  when  on  the  Jaws  and  by  the  Word 
Rheum ,  when  it  falls  on  the  Bread:. 


CATARRH  of  the  Spinal  Marrovo  [in  Medicine ] 
a  falling  out  of  the  Marrow  of  the  Back-Bone, 
which  happens  when  certain  lymphatick  Veffels  are 
broken. 

CATARRHUS  Su foe  at  orius  [in  Medicine]  a  fuf- 
focating  Rheum  feated  in  the  Larynx  and  Epiglot¬ 
tis ,  which  conftringes  fo  that  the  Glandules  about 
the  Throat  are  dwelled,  whereupon  a  Difficulty  of 
breathing  enfues,  and  Danger  of  being  fuffo- 
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CATASARCA  [  Ka.Tuau.^yj.,  Gr]  a  kind  of 
Dropfy,  the  fame  as  Ana/ area. 

CAT  AST  AS  1 5  [KaruTTztaf,  Gr]  is  applied,  by 
Gale?/ ,  to  the  Sealons  of  the  Year,  the  Difpofition 
of  the  Body,  or  of  Time;  but,  according  to  Hip- 
pocrates ,  is  the  Conftitution  or  State  of  any  thing, 
or,  the  fame  as  Catatafis. 

CATATASIS  [of  Ketramva,  Gr.  to  ftrecch  out] 
an  Exteniion,  or  ilretching  out  of  an  Animal  Body 
towards  the  lower  Parts. 

CATATYPOSIS  Gr."]  a  Figure  in 

Rhetorick,  when  one  thing  is  done  by  the  Example 
of  another. 

CATCHES,  are  thole  Parts  of  a  Clock  that  hold 
by  hooking  and  catching  hold  of. 

CATEGORIA  [K a-nyet*,  and  CATEGORE- 
MA,  KcLTVjfi of  Ka.77iy>§iiia,  Gr.  to  accufe]  the 
fame  with  Fra  die  amentum  in  Logick.  See  Fradi- 
c  ament  inn. 

CATENARIA  is,  the  Curve  Line  which  a  Rope 
hanging  freely  between  two  Points  of  Sufpenlion, 
forms  itfelf  into.  What  the  Nature  of  this  Curve 
is,  was  enquired  amongft  the  Geometers  in  Galileo's 
Time,  but  I  don’t  find  any  thing  was  done  towards 
a  Difcovery,  till  in  the  Year  1690,  Janies  Bernouli 
publifhed  it  as  a  Problem;  which,  about  2  Months 
after,  Leibnitz,  declared  he  had  found  out,  and 
would  communicate  within  the  Year.  In  December 
1690,  John  the  Brother  of  James  Bernouli ,  com¬ 
municated  an  Inveftigation  of  it  to  the  Editors  of 
the  A  El  a  Eruditorum ,  which  was  publifh’d  after¬ 
wards,  June  1691.  This  Catenary ,  or  Funicular, 
he  faith,  he  found  not  to  be  truly  Geometrical ,  but 
of  the  Mechanical  Kind ,  becaufe  its  Nature  cannot 
be  exprefifed  by  a  determinate  Algebraick  Equation ; 
but  Leibnitz,  gives  its  Conftruction  Geometrically. 
In  the  Year  169  7,  the  Month  of  Augufl ,  Dr.  Gre¬ 
gory  publifhed  a  Method  of  Inveftigation  of  the 
former,  and  fome  other  new  Properties  of  this 
Curve,  which  you  will  find  there,  from  whence  this 
Method  of  finding  the  general  Property  of  the 
Catenaria  is  taken. 

1.  Suppofe  a  Line  heavy  and  flexible,  the  two 
Extremes  of  which,  F  and  D,  are  firmly  fixed  in 
thofe  Points ;  by  its  Weight  it  is  bent  into  a  certain 
Curve,  FAD,  which  is  call’d  the  Catenaria. 


2.  Let  B  D  and  b  d  be  parallel  to  the  Horizon, 
A  B  perpendicular  to  B  D,  and  D  S  parallel  to  A  B, 
and  the  Points  B  b  infinitely  near  to  each  other. 
From  the  Laws  of  Mechanicks,  any  three  Powers 
in  /Equilibrio  are,  to  one  another,  as  the  Lines  pa¬ 
rallel  to  the  Lines  of  their  Direction,  (or  inclined 
in  any  given  Angle)  and  terminated  by  their  mutual 
Concourfes :  Hence  if  D  d  exprefles  the  abfolute 
Gravity  of  the  Particle  D  d  (as  it  will,  if  we  allow 
the  Chain  to  be  every  Way  uniform)  then  D  J' 
will  exprefs  that  Part  of  the  Gravity  that  adts  per¬ 
pendicularly  upon  D  d,  and  by  the  Means  of  which 
this  Particle  endeavours  to  reduce  itfelf  to  a  Verti¬ 
cal  Pofition  ;  fo  that  if  this  Lineola  d  S  be  conftant, 
the  perpendicular  Adtion  of  Gravity  upon  the  Parts 


of  the  Chain  will  be  conftant  too,  and  may  there¬ 
fore  be  exprefled  by  any  given  Right  Line  a.  Far¬ 
ther,  the  Lineola  D  S  will  exprefs  the  Force  which 
adds  againft  that  Conatus  of  the  Particle  D  d,  by 
which  it  endeavours  to  reftore  itfelf  into  a  Pofition 
perpendicular  to  the  Horizon)  and  hinders  it  from 
doing  fo  :  This  Force  proceeds  from  the  ponderous 
Line  D  A  drawing  according  to  the  Direction  D  d , 
and  is  {cater is  paribus)  proportional  to  the  Line 
D  A,  which  is  the  Caufe  of  it.  Suppofing  the 
Curve  FAD  therefore,  as  before,  whofe  Vertex 
(the  loweft  Point  of  the  Catena)  i;  A,  Axis  A  B, 
Ordinate  BD,  Fluxion  of  the  Axis  Dcf  =  B£,  Flu¬ 
xion  of  the  Ordinate  d  S,  the  Relation  of  thefe  two 
Fluxions  is  thus  :  viz.  d  S  :  D  d  : :  a:  DA  Curve; 
which  is  the  fundamental  Property  of  the  Curve, 
and  may  be  thus  exprefled  (putting  ABrrx,  and 

B  D  =zy,  and  A  D  =  c)  y  — 

CATHARPINGS,  are  fmall  Ropes  in  a  Ship 
running  in  little  Blocks,  from  one  Side  of  the 
Shrouds  to  the  other,  near  the  Deck,  they  belong 
only  to  the  Main-lhrouds  and  Fore-fhroSds.  Their 
Ufe  is,  to  force  the  Shrouds  tight,  for  theEafe  and 
Safety  of  the  Mails  when  the  Ship  rolls  ;  they  are 
alfo  at  the  fetting  on  of  the  Puttocks  of  the  Shrouds, 
but  there  they  do  not  run  in  Blocks,  but  are  made 
fail, 

CATHARTICK  [Ka.$tt,zvtos,  of  p#,  Gr.~\ 
is  a  purging  Medicine,  which  cleanies  the  Sto¬ 
mach,  the  Guts,  and  whatfoever  is  vitious  and  hete¬ 
rogeneous  in  the  Blood,  and  throws  it  into  the  Com¬ 
mon-  ihore  of  the  Guts.  Blanchard.  See  Purgatio 
<&  Vomitorium. 

CATHEMERINA  Febris ,  the  fame  with  a  Quo¬ 
tidian. 

CATHERETICK  Medicines ,  are  fuch  as  con- 
fume  and  carry  ofF  Carnofities,  proud  Flefh,  and 
Excrefcences,  arifing  in  Wounds,  &c. 

CATHETER  [K etStmjg,  Gr]  is  a  fiftulous  Irv 
ftrument,  which  is  thruit  up  the  Yard  into  the 
Bladder,  to  provoke  Urine  when  ’tis  fupprefled  by 
the  Stone  ;  or  into  whofe  Cavity  an  Inftrumenr, 
called  Itinerarium ,  is  thruft  to  find  out  the  Stone 
in  the  Bladder,  that  then  the  SphinEter  of  the 
Bladder  may  be  fhown,  and  an  Incifion  be  made 
in  the  Ferinaum. 

CATHETERISMUS  is,  the  Adminiftration  or 
Operation  of  injedting  any  thing  into  the  Bladder, 
by  a  Catheter,  or  a  Syringe. 

CATHETI  in  a  Right-angled  Triangle,  are  the 
Sides  including  the  Right-Angle.  If  it  be  in  the 
lingular  Number,  Cathetus. 

CATHETUS  [KitSwr©-,  Gr]  fignifies  the  Per¬ 
pendicular  only,  the  other  Leg  being  called  the 
Bafe.  Alfo  Cathetus ,  [in  Catoptricks ]  fignifies  a 
Line  drawn  from  the  Point  of  Refiedtion  perpen¬ 
dicular  to  the  Plane  of  the  Glals. 

CATHETUS  [in  ArchiteElure ]  is  taken  for  a 
Line  fuppofed  direddly  to  tranfverfe  the  Middle  of 
a  .  cylindrical  Body,  as  of  a  Ballifter  or  Column. 
In  the  Ionic k  Chapiter  it  is  alfo  a  Line  falling  per¬ 
pendicularly,  and  palling  thro’  the  Centre  or  Eye 
of  the  Voluta. 

CATHETUS  of  Incidence,  is  a  Right-line  drawn 
from  a  Point  of  the  Objedt,  perpendicular  to  the 
Refledding  Line. 

CATHETUS  of  He  fie Elion,  or  Cathetus  of  the 
Eye,  is  a  Right-line  drawn  from  the  Perpendicular 
to  the  Refledting  Line. 

CATHOLICON,  an  Univerfal  Remedy,  good 
againft  all  Diftempers. 
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;  pendicularly,  and  palling  thro’  the  Centre  or  Eye  of 

the  Voluta. 

CATHETUS  of  Incidence ,  is,  a  Right-line  drawn 
from  a  Point  of  the  Objedt,  perpendicular  to  the 

f  Refle&ing-line. 

CATHETUS  of  Reflection ,  or  Cathetus  of  the 
Eye,  is  a  Right-line  drawn  from  the  Eye,  perpcn- 
)  dicular  to  the  Reflecting- line. 

CATHETUS  of  Obligation ,  is  a  Right-line  drawn 
perpendicular  to  the  Speculum  in  the  Point  of  In¬ 
cidence  or  Reflexion. 

CATHOLICON  [Kd.3-oAncdp,  Gr.]  an  univerfal 
Remedy,  good  againft  all  Diltempers. 

CATHYPNIA  IKaSvorvQWj  Gr.  to  fleep  found] 
a  deep  or  profound  Sleep,  luch  as  Men  are  in  by 
taking  Opiates,  or  by  Lethargy,  &c. 

CATKINS  [in  Botany ]  a  kind  of  Sub  dance  that 
grows  on  Nut-trees,  Pine-trees,  Birch-trees,  <&c.  in 
Winter-time,  which  fall  off  when  the  Trees  begin 
to  put  forth  their  Leaves. 

CATLING  [with  Surgeons']  a  fort  of  a  difmem-. 
bring  Knife,  uled  in  the  cutting  off  any  corrupted 
Member,  or  any  Part  of  the  Body. 

CATLINGS  [in  Botany]  the  Down,  or  Mofs, 
growing  on  Walnut-trees. 

CATO-CATHARTICK  [of  KYt«  downwards, 
and  Ka$tc(VKdj  Gr.']  Medicines ,  are  fuch  as  work 
downwards,  and  purge  by  Stool  only  :  Thefe  are 
aifo  called  Catoreticks. 

CATOCHE,  the  fame  with  Catalepfs. 

CATOPSIS  \JScL7n-\ti)  Gr.]  the  fame  with  Myo¬ 
pia. 

CATOPTRICK  Cifiula,  a  Machine,  or  Appa¬ 
ratus,  whereby  little  Bodies  are  reprefented  ex- 
tremly  large,  and  near  ones,  extremely  wide,  and 
diffufed  through  a  vaft  Space,  and  other  agree¬ 
able  Phenomena,  by  means  of  Mirrours  difpofed 
by  the  Laws  of  Catoptricks ,  in  the  Concavity  of  a 
kind  of  Cheft. 

CATOPTRICKS  [K  ofKcniirlafxiHyGr.] 

is  that  Part  of  the  Science  of  Opticks  which  treats 
of  Reflex-vifion ,  and  explains  the  Laws  and  Pro¬ 
perties  of  Reflexion. 

CATOPTRICAL  Dial ,  one  that  exhibits  Ob¬ 
jects  by  reflected  Rays. 

CATOPTRICAL  Teleflope ,  one  that  exhibits 
ObjeCts  by  Reflection. 

CATORETICKS,  the  fame  with  Catharticks. 

CATT,  or  C at t -Heady  [in  a  Ship]  a  large  Piece 
of  Wood  fo  called  ,  it  is  faftened  aloft,  over  the 
Hamfle ,  having  at  one  End  two  Shivers,  in  which 
is  reeved  a  Rope  with  a  Block,  and  at  the  End  of 
the  Rope  a  large  Hook,  which  is  called  the  Catt - 
Hook  :  Its  Ufe  is,  to  trife  up  the  Anchor  from  the 
Hawfe  to  the  Top  of  the  Fore-Caflle ,  where  there 
is  faftened  a  Stopper  (i.  e.  a  Piece  of  Rope  fpliced 
into  it)  at  the  Anchor,  which  ferves  to  hitch  the 
Hook  of  his  Catt-Rope  into  the  Ring  of  the  An¬ 
chor. 

CATT-HOLES  [in  a  Ship]  are  Holes  in  her 
Stern  above  the  Gun-Room  Port,  and  thro’  them, 
by  Means  of  a  Stern-fafl  (that  is,  fome  Faftenings 
behind  the  Stern)  to  which  a  Cable  or  Hauufir  is 
brought,  a  Ship  (uponOccalion)  is  heaved  a-Stern. 

CA.TULOTICA  [of  Ka7«A oujGr.  to  skin  over] 
Medicines  that  cicatrize  Wounds. 

CAVALIER  [in  Fortification]  is  a  Heap  or  Mals 
of  Earth  railed  in  a  Fortrels,  to  lodge  the  Cannon 
for  fecuring  the  Field,  or  oppoling  a  commanding 
Work.  Thefe  Cavaliers  are  lbmetimes  of  a  round, 
fometimes  of  a  fquare  Figure,  the, Top  being  bor¬ 
dered  with  a  Parapet  -  to  cover  the  Cannon  therein 
mounted.  There  muft  be  twelve  Foot  between 
VOL.  I. 


Cannon  and  Cannon  ;  and  if  they  are  railed  on  the 
Inclofure  of  any  Place,  whether  in  the  Middle  of 
the  Curtin,  or  in  the  Gorge  or  Baftion,  are  gene¬ 
rally  15  or  18  Foot  high  above  the  Terre-plane  of 
the  Rampart. 

A  Cavalier  is  fometimes  called  a  Double  Bafiion , 
and  is  defigned  to  overlook  the  Enemy’s  Batteries, 
and  to  fcour  their  Trenches. 

CAVA-VENA,  the  greateft  Vein  in  the  Body, 
which  defeends  from  the  Heart,  fo  called  from  its 
great  Cavity ;  and  into  it,  as  into  a  common  Chan¬ 
nel,  do  all  the  lefler  Veffels,  except  the  Fulmonans , 
empty  themfelves.  Its  Root  may  very  properly  be 
faid  to  be  in  the  Liver ;  for  by  its  Capillaries  it  re¬ 
ceives  the  Blood  that  is  tranfcolated  through  the 
glandulous  Parenchyma  of  the  Liver,  from  the  Ca- 
pillaries  of  the  Porta ,  and  by  its  afeending  Trunk, 
conveys  it  to  the  Heart.  Thefe  Capillaries  empty¬ 
ing  all  the  Blood  exhaufted  out  of  the  Liver  into 
the  Cava,  it  is  prefently  divided  into  the  Afeending 
and  Defcendmg  Trunk.  The  Afeending  enters  the 
Diaphragm ,  and  goes  to  the  Thorax.  The  Defend¬ 
ing  Trunk  is  fomewhat  narrower  than  the  Afc  end¬ 
ing,  and  paffes  down  along  with  the  great  Artery, 
continuing  undivided  to  the  fourth  Vertebra  of  the 
Loins  ,•  but,  in  the  mean  time,  fends  forth  divers 
Branches  from  its  Trunk,  as,  the  Venae  Adipofe , 
Emu! gents,  Spermaticksy  Lumbares  :  All  thefe  Veins 
being  fent  forth  of  the  Trunk,  by  the  time  it  is 
come  to  the  fourth  Vertebra  of  the  Loins,  where 
it  turns  to  behind  the  Arteria  Magna,  above  or  be¬ 
fore  which  it  had  thus  defeended,  and  is  then  di¬ 
vided  into  equal  Branches,  called  Iliaciy  becaufe 
they  pafs  over  the'  Os  Ilion ,  &c.  as  they  go  down 
to  the  Thighs. 

This  Vein  carries  nothing  to  the  Liver,  but  re¬ 
ceives  the  Blood  from  thence,  carrying  it,  and 
what  it  receives  from  its  other  Branches,  into  the 
Right  Ventricle  of  the  Heart,  that  it  may  be  there 
anew  improved  and  infpirited. 

CAUDA  Lucida,  the  Dions  Taily  a  fixed  Star 
of  the  firft  Magnitude,  whole  Longitude  is  167°, 
53';  Latitude  120,  \(f  ,  Right  Afcenfion  1730,  f. 

CAUDA  Draconis  [in  Aflronomy]  the  Dragons 
Taily  the  Name  of  the  Moon’s  descending  Node, 

CAVEAT  [in  Law]  a  Bill  entered  in  the  Ec- 
clefiaftical  Court,  to  ftop  the  Proceedings  of  one 
who  would  prove  a  Will  to  the  Prejudice  of  ano¬ 
ther. 

CAVERNOSA  Corpora  [in  Anatomy]  are  two 
cavernous  Bodies,  of  an  indeterminate  Length  and 
Thicknefs,  of  which  the  Penis  is  principally  com- 
pofed  y  the  fame  that  are  called  Corpora  Nervofa , 
and  Spongiofit. 

CAVERNOSA  Corpora  Clitoris  [in  Anatomy ] 
are  two  nervous  or  fpongy  Bodies,  like  thofe  of 
the  Penis,  having  their  Origin  from  the  lower  Part 
of  the  Os  Pubis,  on  each  Side,  and  uniting  toge¬ 
ther,  conftitute  the  Body  of  the  Clitoris,  as  thofe 
do  that  of  the  Penis. 

CAVERNOSUM  Corpus  Urethra  [in  Anatomy] 
a  third  fpongious  Body  of  the  Penis,  fo  called,  be¬ 
caufe  the  Urethra ,  or  Urinary  Paflage  of  the  Penis 
is  inclofed  by  it. 

CAVERNOSUM  Corpus ,  of  the  Pudendum ,  the 
fame  as  Reticulare  Corpus. 

CAVIN  [i n  Fortification]  is  a  hollow  Place,  pro¬ 
per  to  favour  the  Approaches  to  a  Fortrefs,  fo  that 
one  may  advance  therein  under  the  Covert  towards 
the  Enemy’s,  as  it  were  in  a  Trench.  If  it  be 
within  Musket-lhot,  ’tis  a  Place  of  Arms  ready  made 
to  hand  ;  and  a  Convenience  for  opening  the 
Trenches  without  Fear  of  the  Enemy’s  Shot. 

2  L  CAULE- 


C  A  U 


C  A  U 


CAULEDON  is  the  breaking  of  Bones  acrofs, 
when  the  Parts  of  the  Bones  are  fo  iepairate  that 
they  will  not  lie  dired. 

CAULICOLI  [in  Architecture]  are  the  little 
carved  Scrolls  which  are  under  the  Abacus  in  the 
Corinthian  Capital. 

C AU LIFEROU S  [of  Cauli  a  Stalk,  and  Fero ,  L. 
to  bear]  Herbs  or  Plants^  amongft  the  Botanifts, 
are  fuch  as  have  a  true  Caulis ,  or  Stalk,  as  a  great 
many  have  not. 

CAULIS  [in  Botany ]  is  the  Stalk  of  any  Herb, 
or  the  Stem  or  Trunk  of  a  Tree.  L. 

CAUSA  Matrimonii  pralocuii ,  is  a  Writ  which 
lieth  in  Cafe  where  a  Woman  giveth  Lands  to  a 
Man  in  Fee-fimple,  to  the  Intent  he  fhall  marry 
her,  and  refbfeth  fo  to  do  in  reafonable  time,  being 
required  thereunto  by  the  Woman. 

CAUSAL  Proportions  are  thofe  that  contain 
two  Propofitions  joined  together  by  a  Conjunction 
Of  the  Caufe,  ( becaufe ,  or  to  the  End  that)  as,  Woe 
to  the  Rich ,  becaufe  they  have  their  Felicity  hi  this 
World.  The  Wicked  are  advanced ,  to  the  End ,  that 
falling  from  on  high ,  their  Fall  may  be  the  greater. 

CAUSALTY  is,  the  Adion  or  Power  of  a 
Caufe  in  producing  its  Effed. 

CAUSALTY  is  the  Tin-miner’s  Word  for  the 
Earth,  a  ftony  Matter,  which  is,  by  wafhing  in  the 
Stamping-Mills,  <&c.  Separated  from  the  Tin-Ore, 
before  it  is  dried  and  goes  to  the  Crazing- Mill. 

CAUSAM  nobis  fgnificesy  is  a  Writ  which  lieth 
to  the  Mayor  of  the  Towri,  or  City,  &c  that  for¬ 
merly,  by  the  King’s  Writ,  being  commanded  to 
give  Seifin  unto  the  King’s  Grantee  of  any  Lands  or 
Tenements,  doth  delay  fo  to  do,  willing  him  to 
fhew  Caufe  why  he  fo  delayeth  the  Performance 
Of  his  Charge. 

CAUSODES,  the  fame  with  Caufus  :  Which 
fee. 

CAUSTICIC  Curves  is,  when  an  infinite  Num¬ 
ber  of  Rays,  B  A,  B  M,  B  D,  Fig.  i,  2.  ifliiing 
from  a  luminous  Point  B,  are  reflected  by  the 
Curve  A  M  D  in  fuch  Manner,  that  the  Angles  of 
Reflexion  are  equal  to  the  Angles  of  Incidence  : 
The  Line  H  F  N,  that  touches  the  reflected  Rays, 
or  their  Continuations,  A  H,  M  F,  D  N,  is  called 
a  Cauftick  by  Reflection. 

C  O  R  O  L.  I. 

Fig.  1.  If  H  A  be  continued  out  to  I,  fo  that 
A I  =  A  B,  and  the  Cauftick  H  F  N,  be  taken  as 
an  Evolute,  and  I A  as  the  firft  Radius  of  Evolu¬ 
tion,  then  will  the  Involute  I  L  K  to  the  fame,  be 
of  fuch  a  Nature,  that  the  Tangent  F  L  fhall  be 
conftantly  equal  to  the  Part  F  H  of  the  Cauftick 
Plus  the  Right-line  H I  j  and  if  B  m,  m  F,  be  fup- 
pofed  two  Reflected  Rays  infinitely  near  BM,  MF, 
and  if  F  m  be  continued  out  to  1,  and  the  little 
Arches,  M  O,  m  R,  be  deferibed  from  the  Cen¬ 
tres,  F,  B,  the  fmall  right-angled  Triangles, 
MOm,  MRm,  will  be  equal  and  fimilar,  fince 
the  Angle  O  m  N  =  F  m  D=  R  m  M,  and  the  Hy- 
pothenufe  M  m  is  common,  fo  that  O  m  ==  R  m  : 
Now,  becaufe  O  m  is  the  Fluxion  of  L  m,  and 
R  m  the  Fluxion  of  B  M  ;  and  this  is  always  fo, 
where-ever  the  Point  M  be  taken  :  Therefore 
ML- — I  A,  or  AH -f- H F M  F,  the  Sum  of 
all  the  Fluxions,  O  m  in  the  Part  A  M  of  the  Curve, 
is=BM  —  BA,  the  Sum  of  all  the  Fluxions  Rm 
in  the  fame  Part  A  M,  and  confequently  the  Part 
H  F  of  the  Cauftick  H  FN,  will  be  equal  to  B  M 
-BA  +  MF  —  A  H. 


There  may  happen  feveral  Cafes,  according  as 
the  incident '  Ray  B  A  is  greater  or  leis  than  B  M, 
and  the  reflected  Ray  H  A,  as  a  Radius  of  Evolu¬ 
tion,  difengages  itfelf  from  the  Part  H  F  of  the 
Curve,  to  become  M  F  j  but  we  can  always  prove, 
as  we  have  already,  that  the  Difference  of  the  Ra¬ 
dii  of  Incidence  is  equal  to  the  Difference  of  the 
reflected  Rays  Plus  the  Part  of  the  Cauftick  taken 
as  an  Evolute,  that  one  of  the  Rays  difengages  itfelf 
from,  before  it  coincides  with  the  other  ;  for  Ex¬ 
ample,  BM  —  BA=MF-}-FH  —  AH,  per  Fig. 
2 ;  and  confequently,  FH  =  BM  —  B  A  ~{-  A  H  — 
M  F. 

If  the  Arch  AP  be  deferibed  from  the  Centre 
B,  it  is  plain  from  Fig.  1,  2.  that  PM  fhall  be  the 
Difference  of  the  incident  Rays  B  M,  B  A  j  and  if 
the  luminous  Point  B  becomes  infinitely  diftant 
from  the  Curve  AMD,  /ipr  Fig.  3.  the  incident 
Rays  B  A,  B  M,  will  become  parallel,  and  the 
Arch  A  P  a  ftrait  Line  perpendicular  to  thofe 
Rays. 

C  o  r  o  l.  II. 

Fig.  1.  If  the  Figure  B  A  M  D  be  fuppofed  to  be 
inverted  on  the  fame  Plane,  fo  that  the  Point  B 
coincides  with  I,  and  the  Tangent  to  the  Curve 
AMD,  in  its  firft  Situation,  ftill  touches  in  this 
latter  one  j  and  if  the  Curve  a  M  d  revolves  on 
AMD,  viz.  on  itfelf,  fo  that  the  Parts  a M,  A  M, 
be  always  equal,  I  fay,  by  this  Motion  the  Point  B 
will  deferibe  a  kind  of  Cycloid  ILK,  which  will 
be  an  Involute  to  the  Cauftick  H  F  N,  taken  as  an 
Evolute  : 

For,  from  the  Generation  it  follows  :  i°.  That 
the  Line  L  M,  drawn  from  the  deferibent  Point 
L  to  the  Point  of  Contad  M,  will  be  perpendicu¬ 
lar  to  the  Curve  ILK.  20.  That  LA  or  I  A  = 
B  A,  and  LM  =  BM.  .3°.  That  the  Angle  made 
by  the  Right-lines  M  L,  B  M,  with  the  common 
Tangent  in  M,  are  equal  ,•  and  therefore,  if  LM 
be  continued  out  to  F,  M  F  fhall  be  the  incident 
Ray,  B  M  refleded  ;  whence  the  Perpendicular 
L  F  touches  the  Cauftick  H  F  N  :  And  fince  this 
is  fo  always,  let  the  Point  L  be  taken  where  it  will, 
it  is  plain  that  I  L  K  is  the  Involute  to  the  Cauftick 
H  F  N,  the  Right-line  H  I  being  the  Radius  of 
Evolution. 

Hence  it  follows,  that  the  Part  F  H  or  F  L  — 
HI  =  BM-f-MF  —  BA  —  AH,  which  is  what 
has  been  otherwife  demonftrated  in  the  Corollary 
aforegoing. 

C  O  R  O  L.  III. 

When  the  Tangent  D  N  is  infinitely  near  the 
Tangent  F  M,  it  is  manifeft  that  the  Point  of  Con- 
tad:  N,  and  the  Point  V  of  Interfedion,  will  both 
coincide  with  F  the  other  Point  of  Contad ;  fo 
that  the  Point  F,  wherein  the  refleded  Ray  M  F 
touches  the  Cauftick  H  F  N,  is  determined,  with 
only  feeking  the  Concurrence  of  the  infinitely  near 
refleded  Rays  M F,  mFj  confequently  if  we  fup- 
pofe  an  infinite  Number  of  infinitely  near  incident 
Rays,  the  Interfedions  of  thefe  Rays  refleded  will 
form  a  Polygon  of  an  infinite  Number  of  Sides, 
viz.  the  Cauftick  H  F  N. 

Prop.  I. 

Fig.  4.  The  Nature  of  the  Curve  A  M  D,  the 
luminous  Point  B,  and  the  incident  Ray  B  M,  be¬ 
ing  given,  to  find  the  Point  F  in  the  refleded  Ray 
M  F  given  in  Polition,  wherein  it  touches  the 
Cauftick, 
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Find  M  C,  the  Length  of  the  Radius  of  Evolu¬ 
tion  in  the  Point  M,  aflume  the  infinitely  fmall 
Arch  Mm,  draw  the  Right-lines  8m,  Cm,Fm, 
from  the  Centres  B,  F,  defcribe  the  fmall  Arches 
M  R,  M  O,  draw  CE,  C  e,  C  G,  Cg,  perpendi¬ 
cular  to  the  incident  and  refleded  Rays  }  and  laftly, 
call  the  given  Quantities  BM,  y ;  ME,  or  MG,  a. 

Now  we  prove  (as  in  *  Carol.  I.)  that  the  Tri¬ 
angles  MRm,  MOm,  are  equal  and  fitttilar;  and 
lo  M  RrzMO:  But  becaufe  of  the  Equality  of  the 
(Angles  of  Incidence  and  Reflexion,  we  have  alfo 
*C  E  =  C  G,  C  e  =  C  g,  and  therefore  C  E  —  Ce 
or  E  Qj=  CG  —  Cg  orSG  ;  whence,  becaufe 
of  the  fimilar  Triangles  BMR,  BEQ_,  TMO, 
FGS,  BM-fBE  (2 y  —  a):  BM  (/)  :  :  MR 
4-EQ^or  MO  +  GS:  M  R  or  MO::  MG 


(a)  :  MF  = 


a  y 


za  —  y 


If  the  luminous  Point  B  falls  on  the  other  Side 
the  Point  E,  with  refped  to  the  Point  M  ;  or, 
(which  is  the  fame  thing)  if  the  Curve  AMD  be 
convex,  next  to  the  luminous  Point  B,  then  will  y 


—  a7 

be  negative,  and  confequently  MF=  - or 

ay  .  —zy  —  a 


If  y  be  infinite,  that  is,  If  the  Point  B  be  at  an 
infinite  Diftance  from  the  Curve  AMD,  then  the 
incident  Rays  will  be  parallel,  and  M  F  will  be 
t=z  ~  a}  becaufe  a  is  nothing  with  relped  to  2 y. 


C  o  R  O  L.  I. 


finitely  near  reflected  Rays  will  converge,  when  the 
luminous  Point  B  fall  without  the  Circumference 
thereof,  and  diverge  when  the  fame  falls  within  it  j 
and  finally,  will  be  parallel  when  it  falls  in  the  Cir¬ 
cumference. 

COROL.  IV. 

If  the  incident  Ray  B  M  touches  the  Curve 
AMD  in  the  Point  M,  then  will  ME(«)=o; 
and  therefore  MF=«:  But  becaufe  the  refleded 
Ray  is  then  in  the  Diredion  of  the  incident  Ray, 
and  it  is  the  Nature  of  the  Cauftick  to  touch  all 
the  refleded  Rays,  therefore  it  ihall  likewife  the 
incident  Ray  B  M  in  the  Point  M  ;  that  is,  the 
Cauftick  and  the  given  Curve  will  have  the  fame 
Tangent  in  the  common  Point  M. 

If  the  Radius  C  M  of  Evolution  be  nothing,  then 
ftill  will  ME  («)  s:  0 ,  and  confequently  MF  =  ^ 
therefore  the  given  Curve  and  the  Cauftick  make 
an  Angle  with  each  other  in  the  common  Point  M> 
equal  to  the  Angle  of  Incidence. 

If  the  Radius  of  Evolution  C  M  be  infinite,  the 
fmall  Arch  M  m  will  become  a  ftraight  Line,  and 

MF  =  -f;,  becaufe  M  E  (a)  being  infinite,  y 
will  be  nothing  with  regard  to  a :  Now  fince  this 
Expreflion  or  Value  is  negative  when  the  Points 
B  and  C  are  both  on  the  fame  Side  the  Line  AMD, 
and  pofitive  when  one  is  on  one  Side  and  the  other 
on  the  other  j  therefore  the  infinitely  near  refleded 
Rays  will  always  diverge  when  AMD  isa  Right¬ 
line. 

1 

COROL.  V. 


Fig-  I,  2-  Becaufe  M  F  has  but  one  Value, 
wherein  is  the  Radius  of  Evolution  }  therefore  the 
Curve  AMD  can  have  only  one  Cauftick  by  Re¬ 
flexion,  H  F  N,  fince  there  is  *  but  one  Evolute 
to  it. 

COROL.  II. 

When  the  Involute  AMD  is  a  Geometrical 
Curve,  it  is  manifeft  the  Evblute  is  one  likewife  ■> 
that  is*  any  Point  C  in  it  may  be  determined  Geo¬ 
metrically,  and  confequently  any  Point  F  in  the 
Cauftick  thereof,  may  be  determined  Geometri¬ 
cally,*  or  (which  is  the  fame)  the  Cauftick  HFN 
Will  be  a  Geometrical  Curve  ;  I  fay,  moreover, 
that  the  Cauftick  is  always  redifiable,  becaufe,  by 
Means  of  the  Curve  AMD,  which  is  fuppofed  to 
be  a  Geometrical  one,  it  is  manifeft  that  ftraight 
Lines  may  be  found  equal  to  any  Part  thereof. 


COROL.  III. 

Fig.  4.  If  the  Curve  A  M  D  be  convex,  next  to 

the  luminous  Point  B,  the  Value  of  M  E  ( - y—  ) 

?  \2y  +  aJ 

will  always  be  pofitive,  and  the  Point  F  muft  of 

Confequence  be  alfumed  on  the  fame  Side  the  Point 

M  as  the  Point  C,  as  we  have  fuppofed  in  the  In- 

veftigation  aforegoing  ;  therefore  the  infinitely  near 

refleded  Rays  do  diverge. 

But  if  the  Curve  AMDbe  concave,  next  to 

the  luminous  Point  B,  M  F  (FF,)  will  be  po¬ 
fitive,  when  y  is  greater  than  £  a ,  negative  when 
the  fame  is  lefs,  and  infinite  when  it  is  =  f  a  j 
whence  if  a  Circle  be  defcribed  with  a  Diameter 
equal  to  d  M  C  the  Radius  of  Evolution,  the  in¬ 


It  is  evident,  that  when  any  two  of  the  Points, 
B,  C,  F,  are  given,  the  third  is  eafily  found. 

Fig.  5.  i°.  Let  the  involute  Curve  A  M  D  be  a 
Parabola,  and  the  luminous  Point  B  the  Focus, 
then  (from  the  Conic  Elements)  it  is  manifeft,  that 
all  the  refleded  Rays  will  be  parallel  to  the  Axis; 
and  fo  in  every  Poiition  of  the  Point  M,  M  F  will 
be  infinite,  and  confequently  a  =  2  y  ;  whence,  if 
you  aflume  M  E  =  2  M  B,  and  draw  the  Perpen¬ 
dicular  E  C,  this  will  interfed  the  Perpendicular 
M  C  to  the  Curve  A  M  D  in  the  Point  C>  which 
will  be  in  the  Evolute. 


Fig.  6.  20.  Let  A  M  D  be  an  Ellipfis,  and  the 
luminous  Point  B  one  of  the  Foci,  then  it  is  evi¬ 
dent,  that  all  the  refleded  Rays  M  F  will  coincide 
in  the  other  Focus  F  i  and  if  you  call  M  F,  z,  then 


will  z  = 


from  whence  comes  out  M  E 


2  y  z 
y  +  z 


,  which  was  fought. 


But  if  the  Curve  AMD  Fig.  17.  be  an  Hyperbola, 
the  Focus  F  will  fall  the  contrary  Way,  or  without 
the  Curve  j  and  therefore  MF  (z)  will  Decome  nega- 

—  2  y  z 

tive,  and  confequently  ME  (a)  =  — - —  or 

2-2-fl,  whence  arifes  the  following  Conftrudion, 

X1  * ■ " y 

which  will  ferve  for  the  Ellipfis  alfo. 


Fig.  6 ,  7.  Aflume  M  E  a  fourth  Proportional 
to  5-  the  tranfverfe  Axis,  and  the  incident  and  re¬ 
fleded  Rays,  and  draw  the  Perpendicular  E  C, 
this  fhall  interfed  the  Line  M  C  perpendicular  to 
the  Curve  in  the  Point  C,  which  ihall  be  in  the 
Evolute. 

Ex- 
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Example  I. 


Fig.  8.  Let  AMD  be  a  Parabola,  and  let  the 
incident  Rays  P  M  fall  perpendicular  to  the  Axis, 
it  is  required  to  find  the  Point  F  in  the  reflected 
Rays  M  F,  wherein  they  touch  the  Cauftick  AFK. 

If  we  draw  M  C  the  Radius  of  Evolution,  and 
the  Line  C  G  perpendicular  to  the  refleded  Ray 
M  F,  it  is  manifeft  that  we  muft  afliime  M  F  = 
iMG  :  But  this  Conftrudion  rn^y  be  fhortened, 
if  you  confider,  that  when  M  N  is  drawn  parallel 
to  the  Axis  A  P,  and  the  Right-line  M  L  to  the 
Focus  L,  the  Angles  LMP,  FMN,  fhall  be  equal, 
fince  from  the  Nature  of  the  Parabola,  LMQ= 
QJM N,-  and  by  the  Suppofition  P  M  Q==  QjVt  F, 
if  then  the  common  Angle  P  M  F  be  added  to 
both,  the  Angle  L  M  F  fhall  be  equal  to  the  Angle 
PMN,  that  is,  a  Right-angle  :  Now  it  has  been 
demonftrated,  that  L  H  perpendicular  to  M  L  fhall 
interfe&  the  Radius  of  Evolution  M  C  in  H  the 
Middle  thereof  ;  therefore  if  M  C  be  drawn  equal 
and  parallel  to  L  H,  it  will  be  «ne  of  the  refleded 
Rays,  and  will  touch  the  Cauftick  AFK  in  the 
Point  F,  which  was  to  be  found. 

If  the  refleded  Ray  M  F  be  fuppofed  parallel  to 
the  Axis  A  P,  it  is  manifeft  that  the  Point  F  of  the 
Cauftick  will  be  at  the  greateft  Pittance  poflible 
from  A  P,  becaufe  the  Tangent  to  that  Point  will 
be  parallel  to  the  Axis,  and  confequentjy,  in  order 
to  determine  that  Point  in  all  the  Caufticks,  as 
.A  F  K,  formed  by  incident  Rays  parallel  to  the 
Axis  of  the  given  Curve,  we  need  only  confider 
that  then  M  Q^muft  be  equal  to  P  Qj,  and  there¬ 
fore  y=,  x. 

,  *  ^ 

Now  let  ax=zyy,  then  y  *  =  x?  and  fo 

/  a  x 

V 

a  P  (x)  \  a  :  that  is,  when  the  Point  P  falls  in 

the  Focus  L,  the  refleded  Ray  M  F  will  be  paral¬ 
lel  to  the  Axis,  which  is  a  known  Truth  othenvife 
eftablifhed  ;  fince  in  this  Cafe  M  P  coinciding  with 
LM,  MF  muft  alfo  coincide  with  M  N,  and  LH 
with  I Q,  whence  M  F  will  then  be  equal  toML; 
and  therefore  if  F  R  be  drawn  perpendicular  to  the 
Axis  A  R,  or  A  L  M  E,  will  be  =  f  a,  we  may 
obferve,  that  in  this  Cafe  the  Part  A  F  of  the  Cau¬ 
ftick  is  equal  to  the  Parameter,  fince  it  is  always 
equal  to  PM-fMF. 

To  determine  the  Point  K,  wherein  the  Cauftick 
AFK  interfeds  the  Axis  AP,  the  Value  of  M  O 
muft  be  found,  and  made  equal  to  that  of  MF; 
for  it  is  plain,  when  the  Point  F  falls  in  K,  the 
when  the  Point  F  coincides  withK,  it  is  manifeft  that 
the  Lines  MF,  MO,  will  become  equal  to  one  another: 
Lines  M  F,  M  O,  become  equal  to  each  other ;  for 
Therefore  if  the  unknown  Quantity  M  O  be  called 
r,  from  the  Bifedion  of  the  Angle  P  M  O  by  M  Q_, 
perpendicular  to  the  Curve,  we  fhall  have  MP 

( /)  :  MO  (<)  : :  PQ.(T  }  :  O Qj=  —  ,  and 

t  y  zx=y  y _ 

therefore  OP  =  — — — —  =  •/ 1 1- —  y  y,  becaufe 

x 

of  the  Right-angled  Triangle  MPO,  and  dividing 


y  \t 

both  Sides  by  t  -f-/,  there  ccmes  out  -r  =  y/ 


~y 


from  whence  we  get  M  O  ( t ) 


yX^-^yyl 

x 2  —  y2 


'  2  I  ^  ^ 

•M  F  ( f  a)  = - ,  fince  ME  (a)  = 

■— 2  y 

x2  =  y2 

- - —  ,  and  by  fome  Means  of  the  y  —  2  y  y 

•  2 

+  *  ,  the  Point  P  may  be  determined  fo,  that  draw¬ 
ing  the  incident  Ray  P  M,  and  the  refleded  Ray 
M F,  this  latter  will  touch  the  Cauftick  AFK  in 
the  Point  K,  wherein  it  interfeds  the  Axis  A  P. 

1  .  _ 1  . 

Now  in  the  Parabola  yz=x  2 ,  y  =  \  x  2  x, 

. — ii  ■ 

y=  —  |  x  ~  x2,  and  fubftituting  the  Expref- 
fions  in  the  foregoing  Equation,  there  will  come 


out  %x~*  1  x2  -\-  l  x~~  1  x2  —  x2  j  and  fo  we  fhall 
get  A  P  (x)  =;  f  of  the  Parameter. 

Nov/  to  find  the  Nature  of  the  Cauftick  AFK, 
after  the  Manner  of  Vefcartes ,  we  muft  get  an 
Equation  expreffing  the  Relation  of  the  Abfcifs 
AR  (a)  to  the  Ordinate  RF  (z),  which  may  be 

yx  2  ~  yy 

done  thus:  BecaufeMO  ( t )  = — - : — there¬ 


fore  P  O  f  — 7-^-  ^  and  becaufe 

V  x  J  x2 — y 2 

of  the  fimilar  Triangles  MPO,  M  S  F,  therefore 

m  of  y.  M  Ff  \ 

\  X2  —  y  J  \  — 2  y  J 


or  —  2  yy: 


x 


y2::  MP  (7)  :  MS  (y  —  z)=: 
2  y  x  y 


x 


■y 


2  y 


PO 


x  y 


—y 


^  SF  or  PR  (a  —  =? 

therefore  with  z=y  + 


r 


and  u 


'^y 


x  y 


—  .v  -f-  — — ,  together  with  the  Equation  of  the 

—y 

given  Curve,  we  get  a  new  Equation  freed  from  x 
and  which  exprefles  the  Relation  of  A  R  (a)  to 
FR  (*). 

When  the  Curve  AMD  is  a  Parabola,  as  in  the 

-*  -1 

Example,  we  fhall  get  z  =  j;x2  —  2P,  or  (fquar- 
ing  each  Side)  %x  —  6xx-\-^.xi=xzz->  and  a  = 
^  x ;  whence  we  get  the  Equation  fought,  azz  = 
«3 — j  au  u -}- \aau-,  exprefling  the  Nature  of 
the  Cauftick  AFK  :  Here  we  may  obferve,  that 
P  R  is  always  the  double  of  A  P,  becaufe  A  R  (a) 
=  3  x  ;  from  whence  we  get  moreover  another 
Way  of  determining  the  fought  Point  F  in  the  re¬ 
fleded  Ray  M  F. 


Example  II. 


Let  A  M  D  be  a  Semicircle,  the  Line  A  D  a 
Diameter,  and  C  the  Centre,  and  let  the  incident 
Rays  P  M  be  perpendicular  to  A  D. 

Becaufe  the  Evolute  of  the  Circle  is  a  Point,  viz. 
the  Centre  of  it,  therefore  if  C  M  be  bifeded  in 
H,  and  F  H  be  drawn  perpendicular  to  the  reflec¬ 
ted  Ray  M  F,  it  fhall  cut  the  faid  Ray  in  the  Point 
F,  wherein  it  touches  the  Cauftick  AFK:  Now, 
becaufe  the  refleded  Ray  is  equal  to  Half  of  the 

incident 


C  A  U 


C  A  U 


incident  Ray  P  M ;  therefore  when  the  Point  P 
coincides  with  C,  it  is  plain  the  Point  F  will  coin¬ 
cide  with  K  the  Middle  of  C  B,  and  the  Part  A  F 
is  the  Triple  of  M  F,  and  the  Cauftick  AFK 
the  Triple  of  B  K,  we  may  likewife  obferve,  that 
when  the  Angle  A  C  M  is  made  one  Half  a  Right- 
angle,  the  reflected  Ray  M  F  fhall  be  parallel  to 
A  C  j  and  therefore  the  Point  F  will  be  the  higheft 
Point  of  the  Cauftick  above  the  Diameter  A  D. 

The  Circle,  whole  Diameter  is  the  Line  MH, 
pafles  thro’  the  Point  F,  becaufe  the  Angle  H  F  M 
is  a  Rwht-angle  }  and  if  from  the  Centre  C,  with 
the  Radius  CK,  or  C  H,  the  Half  of  CM,  the 
Circle  K  H  G  be  defcribed,  the  Arch  H  F  fhall  be 
equal  to  the  Arch  H  K }  for  fince  the  Angle  C  M  F 
is  equal  to  C  M  P,  or  H  C  K,  the  Arches  Half  H  F 
and  H  K,  that  meafure  the  faid  Angles  in  the  Cir¬ 
cles  M  F  H,  K  H  G  fhall  be  to  each  other  as  the 
Radii  Half  M  H,  FI  C,  of  thefe  Circles ;  whence 
it  appears,  that  the  Cauftick  AFK  is  a  Cycloid 
generated  by  the  Rotation  of  the  Circle  MFH, 
along  the  immovable  Circle  K  H  G,  the  Beginning 
thereof  being  K,  and  the  Vertex  A. 

Example  III. 

Let  AMD  be  a  Circle,  the  Line  A  D  the  Dia¬ 
meter,  and  the  Point  C  the  Centre  ;  and  let  A, 
one  End  of  that  Diameter,  be  the  luminous  Point 
from  whence  all  the  Rays  of  Incidence  A  M  iffue. 

From  the  Centre  C  draw  C  E  perpendicular  to 
the  incident  Ray  A  M,  then  from  the  Nature  of 
the  Circle,  it  is  manifeft  that  the  Point  E  bifedts 
the  Chord  A M,  and  fo  ME  (<*)=;§- y ;  whence 

M  F  ( — — —  )  =  7  /  i  that  is,  we  muft  take 
\2  y — a  / 

the  refledted  Ray  MF=j  AM  the  incident  Ray, 
confequently  D  K  =  7  A  D,  C  K  =  ]  C  D,  and  the 
Cauftick  AFK  =  f  AD,  like  as  its  Part  AF  =  f 
A  M,  if  you  affume  A  M  =  A  C,  the  refledted  Ray 
M  F  will  be  parallel  to  the  Diameter  A  D  ;  and 
confequently  the  Point  F  will  be  the  higheft  Point 
poflible  above  the  faid  Diameter. 

If  you  take  C  H  ==  7  C  M,  and  draw  H  F  per¬ 
pendicular  to  M  F,  the  Point  F  fhall  be  in  the 
Cauftick,  for  drawing  HL  perpendicular  to  AM, 
it  is  manifeft  that  ML  =  fME=;j  A  M,  becaufe 
MH  =  f  CM  ;  therefore  the  Circle  having  MH 
as  a  Diameter,  fhall  pafs  thro’  the  Point  F  of  the 
Cauftick and  if  from  the  Centre  C,  with  the  Ra¬ 
dius  C  K  or  C  H,  another  Circle  KHG  be  de¬ 
fcribed,  it  fhall  be  equal  to  the  former  one,  and 
the  Arch  H  K  fhall  be  equal  to  the  Arch  H  F  ; 
for  in  the  lfofce!es  Triangle  CM  A,  the  external 
Angle  KCH  =  2CMA  =  AMF  ^  and  therefore 
the  Arches  H  K,  H  F,  being  the  Meafures  of  thofe 
Angles  in  the  equal  Circles,  /hall  likewife  be  equal ; 
whence  it  follows,  that  the  Cauftick  A  F  K  is  like¬ 
wife  here  a  Cycloid  generated  by  the  Rotation  of 
the  Circle  M  F  H,  along  the  immovable  one  KHG, 
the  Beginning  being  K,  and  the  Vertex  A. 

This  may  be  demonftrated  otherwife,  thus  :  If 
a  Cycloid  be  defcribed  by  the  Revolution  of  a 
Circle,  equal  to  the  Circle  AMD  about  this  fame, 
beginning  at  A,  we  have  demonftrated ,  that  the 
Cauftick°  AFK  will  be  the  Evolute  to  the  faid 
Cycloid  taken  as  an  Involute  ;  but  the  faid  Evolute 
is  "a  Cycloid  of  the  fame  kind,  viz.  the  Diameters 
of  the  generating  Circles  of  them  fhall  be  equal, 
and  the  Point  K  will  be  determined  by  taking  CK 
a  third  Proportional  to  CD-f-D  A  and  CD,  viz, 
equal  to  4  CD  ;  whence,  &c. 

Vol.  L 


Example  IV. 

Fig.  11.  Let  the  Curve  AMD  be  ^ne  Half 
of  a  common  Cycloid,  defcribed  by  the  Rotation 
of  the  Semicircle  N  C  M  along  the  Right-line  B  D, 
whofe  Vertex  is  A,  and  the  Beginning  thereof  D  , 
and  let  the  incident  Rays  K  M  be  parallel  to  the 
Axis  A  B. 

Fig.  11.  Becaufe  MG  is  equal  to  the  Half  of 
the  Radius  of  Evolution  ,  therefore  if  G  F  be  drawn 
perpendicular  to  the  refledted  Ray  M  F,  the  Point 
F  /Fall  be  in  the  Cauftick  D  F  B,  and  fo  M  F  muft 
be  aflumed  equal  to  K  M. 

If  from  H,  the  Centre  of  the  generating  Circle 
M  G  N,  to  the  Point  of  Contadt  G,  and  to  the 
deferibent  Point  M,  be  drawn  the  Radii  HG,HM, 
it  is  evident  that  H  G  will  be  perpendicular  to  B  D, 
and  the  Angle  GMH  =  MGH  =  GMK,  whence 
the  refledted  Ray  M  F  pafles  thro’  the  Centre  H  : 
Now  the  Circle  having  G  H  as  a  Diameter,  pafles 
thro’  the  Point  F  likewife  j  becaufe  the  Angle  GFH 
is  a  Right-angle,  therefore  the  Arches  GN,  Hall 
G  F,  the  Meafures  of  the  fame  Angle  G  H  N,  fhall 
be  to  one  another  as  the  Diameters  M  N,  G  H,  of 
their  Circles,  and  confequently  the  Arch  GF=e 
G  N  =  G  B ;  whence  it  is  evident,  that  the  Cauftick 
D  F  B  is  a  Cycloid  defcribed  by  the  entire  Rotation 
of  the  Circle  GFH,  along  the  Right-line  B D. 

Example  V. 

Fig.  12.  Let  the  Curve  AMD  be  ftill  the  Half 
of  a  common  Cycloid,  the  Bafe  B  D  whereof  is 
equal  to  one  Half  the  Circumference  A  N  B  of  the 
generating  Circle,  and  let  the  incident  Rays  P  M 
be  parallel  to  the  Bafe  B  D. 

If  G  be  drawn  perpendicular  to  P  M,  the 
right-angled  Triangles  G  QJM,  B  P  N,  will  be  equal 
and  fimilar,  and  therefore  MQ==P  N  ;  whence  it 
follows,  that  M  F  muft  be  aflumed  equal  to  the 
correfpondent  Ordinate  P  N,  in  the  generating 
Circle  ANB. 

When  the  Point  F  is  at  the  greateft  Diftance 
poflible  from  the  Axis  AB,  the  Tangent  MF  in 
that  Point  muft  be  parallel  to  the  Axis,  and  confe¬ 
quently  the  Angle  P  M  F  will  be  a  Right-angle,  and 
PMG,  or  P  N  B,  Half  a  Right-angle  ,•  whence  the 
Point  P  falls  in  the  Centre  of  the  Circle  AND. 

Here  it  is  worth  obferving  j  that  as  the  Point  P 
afterwards  accedes  towards  the  Extremity  B  of  the 
Diameter,  fo  does  the  Point  F  likewife  accede  to¬ 
ward  the  Axis  AB,  until  it  comes  to  a  certain 
Point  K  \  after  which  it  recedes  therefrom  till  it 
comes  to  D,  fo  that  the  Cauftick  AFKFD  has  a 
Point  of  Retrogreffion  in  K. 

To  determine  which,  we  muft  obferve  that  the 
Part  A  F  =  P  M  -f-  M  F,  the  Part  A  F  K  =  H  L 
-f-LK,  and  the  Part  K  F  of  KFD,  is  =  FIL-f 
LK  —  PM  —  MF,  whence  HL-fLK  muft  be 
a  Maximum ;  and  if  you  call  AH,  HI,/;  the 
Arch  A  I,  u  j  then  will  HL-f  LK  =  «-f-2/,  the 

•  •  &  X  _  • 

Fluxion  whereof  is  u  -f-  2  and  — - f-  a  y 

=  <?,  by  fubftituting-Cfi  for  u  j  from  whence  we 

y 

•  •  •  • 
get  a  x  = —  2  y  y  =  2  x  x  —  2  ax,  becaufe  of  the 

Circle j  and  therefore  AH 

2  M  Cokol. 
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C  A  U 
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C  O  R  O  L. 

The  Space  A  F  M,  or  A  F  K  F  M,  contained 
under  tllfe  Parts  of  the  Curves  A  F  cr  A  F  K  E,  AM> 
and  the  reflected  Ray  MF  is  equal  to  Half  of  the 
circular  Space  A  P  N  j  for  the  Fluxion  thereof,  viz. 
the  Sector  FMO  is  equal  to  the  Half  of  the  Rect¬ 
angle  P  p S N,  the  Fluxion  of  the  Space  APN  ; 
lince  the  right-angled  Triangles  MOm,  MRm, 
being  fimilar  and  equal,  MO  fhall  be  equal  to  MR 
or  NS  orPp,  and  moreover  MF  =  PN. 

Example  VI. 

Fig.  13.  Let  the  Curve  AMD  be  the  Half  of  a 
Cycloid  generated  by  the  Rotation  of  the  Circle 
MGN  about  A  G  K  equal  to  it,  and  let  A  be  the 
Beginning  thereof,  and  D  the  Vertex,'  and  let  the 
incident  Rays  A  M  all  illue  from  the  Point  A,  the 
Line  B  H  joining  the  Centres  of  the  generating 
Circles,  conftantly  paffes  thro’  the  Point  of  Con- 
tad  G,  and  the  Arches  G  M,  G  A,  as  alfo  their 
Chords,  are  always  equal  j  alfo  the  Angle  H  G  M  = 
BGA,  and  the  Angle  GMA  =  GAM:  Now 
the  Angle  HGM-j~BGA  =  GMA-f-GAM; 
becaufe  if  the  Angle  AG  M  be  added  to  each  Side, 
there  will  be  two  Right-angles  made,  whence  the 
Angle  HGM  fhall  be  always  equal  to  the  Angle 
'  G  M  A,  and  fo  likewife  to  the  Angle  of  Reflexion 
G  M  F :  whence  it  follows,  that  M  F  always  paffes 
thro’  H,  the  Centre  of  the  movable  Circle. 

Now  if  C  E,  GO,  be  drawn  perpendicular  to 
the  incident  Ray  A  M,  it  is  manifeft  that  M  O  =: 
O A,  and  OE  =  |OM,  fince  the  Point  C  being 
in  the  Evolute,  GC=|GM  ;  therefore  ME  = 
f  AM  3  that  is,  a=f  7,  and  confequently  M  F 

(~a  ? —  |  =  fy:  whence,  if  you  draw  GF  per- 

pendicular  to  M  F,  the  Point  F  will  be  in  the  Cau¬ 
ftick  AFK. 

The  Circle,  whereof  G  H  is  a  Diameter,  does 
pafs  thro’  the  Point  F  j  and  fince  the  Arches  G  M, 
i  GF,  the  Meafures  of  the  Angle  G  H  M  are  to 
one  another  as  the  Diameters  MN,  GH,  of  their 
Circles,  the  Arch  G  F  fhall  be  equal  to  G  M,  and 
confequently  to  the  Arch  G  A  }  from  whence  it  is 
evident,  that  the  Cauftick  A  F  K  is  a  Cycloid  ge¬ 
nerated  by  the  Rotation  of  the  movable  Circle 
HFG,  about  or  along  the  immovable  one  AGK. 

C  O  R  O  L. 

If  a  Circle  be  deferibed  about  the  Centre  B,  with 
a  Radius  equal  to  B  H  or  A  K,  and  an  infinite 
Number  of  Right-lines  parallel  to  B  D,  falls  on  the 
Circumference  of  it,  it  is  then  manifeft,  that  by 
their  Reflexion  they  will  form  the  fame  Cauftick 
AFK. 


Incidence  and  Reflexion  AMT,  FMS,  are  equal 
to  one  another,  the  Angle  A’FM  is  equal  to  the 
Angle  AMT ;  whence  it  is  manifeft,  that  tire  Cau¬ 
ftick  AFK  will  be  a  Logarithmic  Spiral,  differing 
only  from  the  propofed  one  AMD  inPofition. 

Prop.  II. 

Fig.  15.  The  Cauftick  HF  by  Reflexion,  and 
the  luminous  Point  B  being  given,  to  find  an  infi¬ 
nite  Number  of  Curves,  as  AM,  whereof  the  fame 
is  the  Cauftick  by  Reflexion. 

Take  the  Point  A  at  Pleafure,  in  any  Tangent 
H  A,  for  one  of  the  Points  of  the  Curve  A  VI 
fought  >  and  from  the  Centre  B,  with  the  Diftance 
B  A,  deferibe  the  circular  Arch  AP;  and  with  any 
other  Diftance  B  M,  another  circular  Arch  ;  then 
affume  AH-f-HE  =  BM  —  BA  or  P  M  j  and  by 
the  Evolution  of  the  Cauftick  H  F,  beginning  at  E,. 
deferibe  the  involute  Curve,  cutting  the  circular 
Arch  deferibed  with  the  Radius  B  M  in  the  Point 
M,  which  will  be  in  the  Curve  A  M  j  for  by  Con- 
ftrudtion,  PM-f  M  F=  AFI-fHF. 

Or  elfe  take  a  Thread  B  M  F,  and  having  fixed 
one  End  in  B,  and  the  other  in  F,  ftretch  the 
Thread  by  means  of  a  Pin  at  M,  which  fo  move 
along,  that  the  Part  M  F  of  the  Thread  wraps  about 
the  Cauftick  FI  F  j  then  it  is  evident,  that  the  Pin 
M  in  thus  moving,  deferibes  the  Curve  M  A 
fought. 

Otherwife  thus :  Draw  any  Tangent  (FM)  ex¬ 
cepting  H  A,  at  Pleafure,  and  in  the  fame  find  the 
Point  M  fuch,  that  B  M-f-  M  F  =  B  A-f-  A  H  -j- 
H  F  ;  which  may  be  done  thus : 

Affume  FK  =  BA-j-AH-j~HF,  and  bife&ing 
B  K  in  G,  draw  the  Perpendicular  G  M,  this  fhall 
interfeft  the  Tangent  F  JV1  in  the  fought  Point  M 
for  B  M  =  M  K. 

Fig.  1 6.  If  the  Point  B  be  fuppofed  at  an  infinite 
Diftance  from  the  Curve  A  M  j  that  is,  if  the  inci¬ 
dent  Rays  BA,  BM,  be  parallel  to  a  Right-line 
given  in  Pofition,  the  former  Conftrucftion  will 
ferve  likewife  in  this  Cafe,  in  conceiving  the  Arches 
deferibed  from  the  Centre  B,  to  become  Right¬ 
lines  perpendicular  to  the  incident  Ray  :  But  the 
latter  Conftru&ion  will  not  do  here,  for  which  we 
fhall  lay  down  the  following  one. 

Affume  F  K  =  A  H  -{-  H  F,  and  find  the  Point 
M  fuch,  that  MP  (a  Parallel  to  AB)  perpendicu¬ 
lar  to  A  P,  be  equal  to  M  K,  then  it  is  plain  that 
M  will  be  the  Point  fought  in  the  Curve  A  M,  be¬ 
caufe  P  M  -j-  M  F  =:  A  H  -f-  H  F.  Now  this  is  done 
thus  : 

Draw  K  G  perpendicular  to  AP,  and  affuming 
KO=KG,  draw  K  P  parallel  to  OG,  and  PN 
parallel  toGK;  I  fay  the  Point  M  will  be  that  re¬ 
quired  :  For,  becaufe  of  the  fimilar  Triangles  GKO, 
P  M  K,  PM  will  be  equal  M  K,  fince  GK=KO, 
if  the  Cauftick  HF  degenerates  into  a  Point,  the 
Curve  A  M  will  become  a  Conic  Section. 


Example  VII. 


Fig.  14.  Let  AMD  be  a  Logarithmic  Spiral, 
and  let  the  incident  Rays  (AM)  all  iffue  from  the 
Centre  A. 

If  the  Right-line  C  A  be  drawn  from  C,  the  End 
of  the  Radius  of  Evolution,  perpendicular  to  the 
incident  Ray  A  M,  it  fhall  meet  the  fame  in  the 
Centre  A  j  therefore  AM  ( 7 )  =  a,  and  confe¬ 


quently  M  F  (.ff.  )  =  7,  whence  AMF  fhall 
be  an  Jfofcelcs  Triangle  j  and  fince  the  Angles  of 


C  O  R  o  L.  I. 

Hence  it  is  manifeft,  that  the  Curve  which  pafi- 
fes  thro’  all  the  Points  K,  is  generated  by  the  Evo¬ 
lution  of  the  Curve  H  F,  beginning  at  A,  and  that 
its  Nature  varies  according  as  the  Situation  of  the 
Point  A  in  the  Tangent  A  FI  varies  :  wherefore, 
becaufe  the  Curves  (AM)  are  all  generated  by  the 
fame  Geometrical  Conftrudtion  from  the  faid 
Curves,  it  is  manifeft  that  the  Nature  of  them  dif¬ 
fer,  and  they  are  only  Geometrical  when  the 

Cauftick 


C  A  U 


CEL 


Cauftick  H  F  is  a  Geometrical  Curve,  and  redtifi- 

able. 

C  o  r  o  l.  II. 

Fig.  17.  A  Curve  D  N,  together  with  the  lu¬ 
minous  Point  C  being  given,  to  find  any  Number 
of  Lines  (as  A  M)  being  filch,  that  they  may  caufe 
all  the  Rays  D  A,  N  M,  reflected  from  them,  to 
unite  in  a  given  Point  B. 

If  the  Curve  H  F  be  fuppofed  to  be  the  Cauftick 
of  the  given  Curve  D  N,  formed  by  the  luminous 
Point  C,  it  is  manifeft  that  the  faid  Line  H  F  muft 
likewife  be  the  Cauftick  of  the  Curve  A  M,  having 
the  given  Point  B  as  a  luminous  Point  ;  lb  that 
FK  =  BA-{-AH-j-HF,  and  NK  =  BA-f 
A  H  *4-  H  F •— f-  F  N  *=  B  A  ~{—  A  D  — {—  D  C  — -  CN, 
fince  HD  +  DC=HF+FN  +  NC,  which 
gives  this  Conftrudbion. 

In  any  reflected  Ray  afifume  the  Point  A  at  Plea- 
fure,  for  one  Point  in  the  fought  Curve  AM;  and 
in  any  other  reflected  Ray  M  N,  alTume  the  Part 
N  K  =  B  A -f-  A  D-j-  D  C  —  C  N,  and  the  Point 
M  will  be  found  as  above. 

CAUSTICK  [Kavs- iKd  Kafiy,  Gr;  t(?  burn] 
Stones  or  Cauteries,  are  thus  made  of  Lime  and 
G ravelled- Afhes  :  Put  into  a  large  Earthen  Pan 
one  Part  of  Quick-Lime,  and  two  of  Gravelled- 
Afhes,  or  of  Calcined-Tartar,  both  powdered  and 
mixed  ;  on  thefe  pour  good  Store  of  hot  Water, 
and  then  leave  the  Matter  to  infufe  five  or  fix 
Hours,  then  boil  it  a  little ;  then  filtrate  thro]  Cap- 
Paper,  and  evaporating  the  Liquor  that  palled  the 
Filtre,  a  Salt  will  remain  at  the  Bottom.  Put  this 
Salt  into  a  Crucible,  and  melt  and  boil  it  till  all 
the  Humidity  which  came  from  the  W ater  is  exhau- 
fted.  The  Matter  will  ftill  remain  fluid  ;  and  when, 
by  trying  fome  of  it  on  the  End  of  a  Spatula,  you 
find  it  of  a  due  Confluence,  and  that  it  looks  like 
Oil  in  the  Bottom  of  the  Crucible,  call  it  into  a 
Bafon,  and  cut  it,  and  form  it  into  Pieces  while 
it  is  warm  ;  put  them  quickly  into  a  flrrong  Glafs 
Bottle,  with  a  ground  Stopple  of  the  fame  Metal, 
for  they  will  dillolve  atid  be  fpoiled  if  the  Air  come 
to  them.  Thefe  are  the  ftrongeft  Cauteries  that 
can  be  made,  and  are  foon  and  eafily  prepared. 

CAUSTICKS,  or  Efcharotkks ,  are  thofe  things 
which  burn  the  Skin  and  Flefli  into  an  hard  Cruft,  as 
burned  Braft,  unquenched  Lime,  fublimated  Mer¬ 
cury,  and  hot  Iron,  &c. 

CAUSUS  [K Avirify  Gr.]  or  a  Burning  Fever ,  is 
that  which  is  attended  with  a  greater  Heat  than 
other  continued  Fevers,  an  intolerable  Thirft,  and 
other  Symptoms,  which  argue  an  extraordinary  Ac- 
cenfion  of  the  Blood.  Blanchard. 

CAUTERISATION  [of  Katmeta'fa  Gr.]  is  an 
artificial  Burning  made  by  a  Cautery. 

CAUTERIUM  [of  Kaico,  Gr.  to  burn]  in  Sur¬ 
gery,  is  an  Inftrument  made  of  Iron,  Silver,  or 
Gold,  which,  after  it  is  heated,  has  an  adual  Power 
of  burning  into  any  thing :  They  differ  in  Bulk  and 
Form. 

It  is  fometimes  taken  for  a  Potential  Cautery , 
prepared  of  Lixiviums,  or  Lime  and  Soap. 

CAUTERY  [with  Surgeons ]  a  burning  Medi¬ 
cine,  or  a  Compofition  of  feveral  things,  which 
either  gnaw,  burn  off,  eat  through,  or  fear  the 
Parts :  It  is  ufed  chiefly  in  Abfcelles,  Impofthuma- 


tions,  Ulcers,  and  Caries  of  the  Bones,  to  open  a 
Paffage  for  the  Difchargc  of  ill  Humours,  and  are 
either  Aftual  or  Potential. 

Atfual  CAUTERIES  are  fuch  as  produce  an 
inftantaneous  Effect,  as  Fire,  or  a  Red-hot  Iron, 
which  are  ufually  applied  in  the  Fijlula  lachrymalis , 
after  the  Extirpation  of  Cancers,  the  Amputation 
of  Legs,  Arms,  <&c.  in  order  to  ftop  the  Blamor - 
rhages,  and  produce  a  laudable  Suppuration. 

Potential  CAUTERIES  are  Compofitions  of 
Cauftick  Medicines,  fuch  as  Quick-lime,  Soap,  and 
Chimney-foot,  &c.  often  ufed  in  making  of  Iffues, 
<&c. 

CAUTIONE  adjnittenda  is,  a  Writ  that  lieth 
againft  aBifliop,  for  holding  an  excommunicate  Per- 
fon  in  Prifon  for  his  Contempt,  notwithftanding  he 
offereth  fufficient  Caution  or  Pledge  to  obey  the 
Commandments  and  Orders  of  the  Holy  Church 
from  henceforth.  L. 

CAZEMATE,  a  Term  in  Fortification  :  See 
C  a  Jem  ate. 

CASERN  :  See  Cafern. 

CEGINUS,  a  fixed  Star  of  the  third  Magnitude, 
in  the  Left-Shoulder  of  Bootes ,  whofe  Longitude  is 
1 940.  5'.  Latitude  490.  3 a'.  Right  Afcenfion  21 50. 
39E  Declination  290.  2~/. 

CELARENT  [in  Logic  k~\  a  Syllogifm  whofe  fe- 
cond  Propofitiort  is  an  univerfal  Affirmative,  and 
the  reft  univerfal  Negatives. 

CELATURE,  the  Art  of  Engraving  ;  alfo  the 
Figure  engraved. 

CELE  [Knxit,  Gr.~\  is  a  Tumour  or  Swelling  in 
any  Part  of  the  Body. 

CELERITY  is  the  Velocity  or  Swiftnefs  of  any 
Body  in  Motion ;  and  it  is  defined  to  be  an  Affec¬ 
tion  of  Motion,  by  which  any  Moveable  runs  thro” 
a  given  Space  in  a  given  Time. 

CELERRIMI  defeenfus  line  a,  the  Curve  of  the 
fwifteft  Defcent  of  any  Body or  that  in  which 
an  heavy  Body,  defeending  by  its  own  Gravity, 
fhould  move  from  one  given  Point  to  another,  in 
the  ftiorteft  Time.  This  was  propofed  as  a  Pro¬ 
blem,  by  that  excellent  Mathematician,  M.  John 
Bernoulli  Profeffor  of  Mathematicks  at  Groningen ; 
and  he  did  afterwards  fhew  that  this  Curve  was  the 
fame  with  that  which  a  Ray  or  Particle  of  Light 
deferibes  in  Mediums  which  are  not  uniform ;  for  in 
fuch,  a  Rarity  affedts  the  Ray  after  the  fame  man¬ 
ner  as  the  Acceleration  of  Velocity  doth  the  heavy 
Body  in  its  Defcent  :  For  if  any  heavy  Body  de- 
feend  from  any  given  Point,  and  deferibe  a  Curve, 
and  hath  its  Velocity  in  a  Subduplicate  Ratio  of 
the  Altitude :  And  if  a  Particle  of  Light  coming 
from  a  given  Point,  and  pals  thro’  2  Medium,  whofe 
Rarity  increafes  in  a  Subduplicate  Ratio  of  the 
Altitude  or  Depth,  then  will  the  Velocity  of  the 
Particle  or  Ray  of  Light,  be  in  a  Subduplicate  Ra¬ 
tio  of  fuch  Height  or  Depth ;  and  confequently, 
fince  the  Velocity  becomes  the  fame,  whether  pro¬ 
duced  by  the  uniform  Adtion  or  Gravity,  or  by 
the  Rarity  of  the  Medium ,  the  Line  of  Defcent  or 
Motion,  or  the  Curve  deferibed,  will  be  in  both 
Cafes  the  fame.  There  have  been  publifhed  many 
Methods  of  inveftigating  the  Nature  of  this  Curve  ; 
and  the  following  one  (which  is  fhort,  plain,  and 
eafy)  recommends  itfelf  to  us,  with  this  Advan¬ 
tage,  that  two  noble  Problems,  in  two  diftindt 
Sciences,  are  folved  at  one  and  the  lame  time;  the 
one  an  Optical  one,  and  the  other  a  Mechanical 
one. 


Let 
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Let  us  imagine  the  Medium  A  B  C  D  to  be  made 
up  of  Fluids  of  feveral  different  Degrees  of  Den- 
fines,  but  the  Denlities  (proceeding  thro’  the  fe¬ 
veral  Intervals  of  the  Parallels  AC,  C e,  D  h,  E 1, 
B  o,  to  encreafe  or  diminilh  in  a  certain  Law.  In 
this  Example  we’ll  fuppofe  the  Degrees  of  Rarity  in 
the  Fluids  to  increafe  as  we  go  from  A  towards  B  ; 
fo  that  the  Ray  a  b  is  turned  by  the  Refradtion  in¬ 
to  be,  and  be  into  eh,  and  eh  into  hi, &c.  from 
the  Perpendicular  b  c,  e  f,  h  i,  &c.  at  the  Points  of 
Incidence  b,  e,  h,  <&c.  the  prick’d  Lines  being  the 
feveral  incident  Rays  produced.  The  refradted 
Ray  intercepted  between  the  Points  b  and  o,  viz,. 
b  e  h  o,  is  a  Polygon  made  up  of  all  the  refradted 
Rays  be,  eh,  ere.  which  deftedt  from  one  another 
by  the  Angles  of  Refradtion  made  at  the  feveral 
Points  b,  e,  <&c. 

Now  if  the  Diftances  of  the  Parallels  are  leffened 
infinitely,  the  Polygon  b  e  h  1  o  becomes  a  Curve¬ 
line  ;  but  alfo,  the  Curve-ray  in  its  Paflage  thro’ 
the  feveral  Mediums,  is  fuppofed  to  take  fuch  a 
Courfe,  that  it  comes  from  the  radiating  Point  to 
the  Point  to  be  enlightened  in  the  fhorteft  Time, 
'tis  evident  (fince  ’tis  every  where  fo  throughout 
the  Polygon  b  e  h  1  o)  that  the  Curve  into  which 
that  Polygon  degenerates  (being  the  Curve  which 
the  Ray  by  the  continual  Refradtion  is  bent  into) 
is  the  Curve  of  fwifteft  Motion,  or  that  by  which 
the  Light  pafifes  from  the  Point  b,  to  the  Point  o,  in 
the  fhorteft  Time. 

And  fince  the  Sines  of  the  refradted  Angles  c  b  e, 
f  e  h,  &c.  are  ftill  as  the  Rarities  of  the  Mediums 
in  thofe  feveral  Points;  that  is,  as  the  Velocities  of 
the  Globule  of  Light  in  thofe  Places ;  and  fince  alio 
thofe  refradted  Angles  are  the  Angles  of  the  Incli¬ 
nation  of  the  Lines  be,  eh,  <&c.  to  the  Perpendi¬ 
culars  be,  ef,  <&c.  ’tis  clear  that  the  Curve  muft 
have  this  Property,  that  the  Lines  of  the  Inclina¬ 
tions  to  a  Perpendicular,  muft  be  every  where  in 
die  Ratio  of  the  Celerities. 


Now  let  the  Law  of  the  Rarity,  or  Denfity  of 
the  Medium,  be  what  it  will,  we  may  thus  in  ge¬ 
neral  proceed  to  determine  the  Curve.  Let  the 
Medium  FGDK  be  determined  by  the  Horizon¬ 
tal  Line  F  G,  to  which  A  D  is  perpendicular,  and 
is  the  Axis  of  the  Curve  A  H  E,  whofe  Ordinate  is 
H  C ;  and  let  the  Ordinate  H  C  ftill  reprefent  the 
Rarities  of  the  Medium  in  the  Depth?  AC,  or, 
which  is  all  one,  the  Velocities  of  the  Globule  of 
Light  in  the  Points  of  the  Curve  M.  The  incurved 
Ray,  or  the  Semita  of  the  Globule  is  the  Curve 
A  MB,  the  Nature  of  which  is  to  be  enquired  into. 
The  Lines  H  C  M  and  c  n  m  are  parallel  to  F  G, 
and  Mn  parallel  to  AD.  Let  AC*=at,  Cc  = 

Mn  =  Jt,  CM=;,  nm  =  /,  A M  =  z,  Mm 

—  z,  H  C  =  v  ,•  and  a ,  a  liable  Quantity  taken  at 
Liberty.  If  we  put  M  m  for  Radius,  tis  plain  that 
n  m  is  the  Sine  of  the  refradted  Angie  (or  of  the 
Curve’s  Inclination  to  the  Vertical-line  M  n  at  the 
Point  M)  therefore  fince  the  Sines  of  thofi  Angles 
are  (as  we  faid  before)  always  as  the  Celerities,  then 
m  n  y 

fjqj  is  a  conftant  Ratio ;  that  is,  ~  is  a  conftanr 

•  • 

y  z 

Ratio ;  fo  that  ~  e=s  “  (for  the  Fluxions  z  being 

taken  equal,  as  they  may  then  ~  is  alfo  a  ftable 

Ratio)  and  ayz=zvxy  and  aa  y  y=z.v<vzz^  but 

z  ~y  J  x  x,  therefore  a  a  y  yvv  y  }-\-v  vxxy 

,  "  ax  ■  a] 

and  y  =  — 2,  which  is  the  general  Equa- 

a  a  —  v  v  • 

tion  in  Fluxions  for  the  Curve  A  M  B.  Now  'tis 
all  one  whether  we  confider  the  Increments  of  the 
Velocity,  as  depending  upon  the  Medium  more  or 
lefs  refilling  the  Globule,  or  whether  abftracfting 
from  all  Confideration  of  a  Medium,  we  fuppofe 
them  to  be  the  EfFecfts  of  another  Caufe,  but  adt- 
ing  according  to  the  fame  Law  that  was  obferved 

on 
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on  the  former,  fince  on  both  Sides  the  Curve  is 
fuppofed  to  be  run  in  the  iliorteft  Time.  Now  if 
we  imagine  the  Globule  to  be  a  heavy  Body,  and 
Gravity  to  be  the  Caufe  of  the  Acceleration  ;  then 
the  Curve  AHE  will  be  the  common  Parabola, 
fince  HCorv  reprefents  the  Celerity  for  the  Space 
x  or  AC  j  and  in  this  Curve  v  is  as  jc  f .  The 
conftant  Line  a  being  the  Parameter,  and  fo  v  = 
^  a  x,  fubftituting  this  in  the  Room  of  v  in  the 

x 

general  Equation,  we  have  y  =  /  :  X 


From  hence  it  follows,  that  the  Curve  of  the  fwift- 
eft  Defcent,  viz.  A  M  D,  is  the  vulgar  Cycloid,  the 
Diameter  of  whofe  generating  Circle  G  L  K  is  = 
and  whofe  Bafe  is  AG,  and  Vertex  K,  GK  being 
perpendicular  to  AG.  Two  things  fet  this  in  the 
cleared  Light  :  i.  To  prove  that  C  M  is  —  arc 
G  L — LO :  And  2,  from  thence  that  M  L  is  = 
ar  c  LK,  which  is  the  known  Property  of  the 
Cycloid.  That  C  M  =  a  r  c  GL=LO  is  cer¬ 
tain,  in  that  the  Fluxions  of  them  are  perpetually 
equal  in  all  Points  of  the  Curve.  Let  LO  — 

and  the  a  r  c  G  L  =  r,  and  its  Fluxion  L  p  =  c  ; 

•  •  • 

ax  —  2.x  x 

then  fince  s  —  ax —  w,  we  have  r  =  _ - = 

2ax—xxj[ 


Again, 


*  —ax  ax 


ax 

- 1  . 

-2  -> 

2  a  x  —  xx 


there- 


•  2  X X  XX 

fore  c — s  =  ~ - — — .  f  =  y  '■ 

2  ax  —  xxj  ax  —  xx 

x  .  , 

- Xx=/;  wherefore  c  =  s  =  y,  and  c  — 

s — viz.  CM  =  Arch  GL  —  L  O.  Now  if 
CM=GL —  LO,  then  MO,  which  is  =  CO — 
CM,  is=  CO  —  GL  =  LO  :  ButCO==± 
Circle  GLK  =  GL-f  LK  ;  therefore  M  O, 
which  is  =  CO  —  GL-fLO,  is  =  GL-|-LK 
— GL-f-LO;  that  is,  M O  is  =  L  K-{- L  O, 
and  taking  away  LO,  ML  =  LK  :  So  that  it  is 
clear  the  Curve  is  the  Cycloid  above  defcribed. 

<£.  L 

CELESTIAL  Globe  :  See  Globe. 

CELIACK  Pajjion  :  See  Coeliack. 

CELLS  [with  Anatomifls ]  are  little  Baggs  or 
Bladders,  where  Fluids  or  other  Matters  are  con¬ 
tained,  the  fame  that  are  called  Loculi  and  Cellule. 

CELLULyE  adipofa  [in  Anatomy]  thofe  'Loculi , 
or  little  Cells ,  wherein  the  Fat  of  Bodies  in  good 
Habit  are  contained. 

CELOTOMY  [of  Knxn  a  Rupture ,  called  Her - 
and  7 tpivu,  Gr.  to  cut]  the  Operation  of  the 
Hernia. 

CEMENT  is  both  the  Name  of  a  Pafte  with 
which  Plates  of  Gold  being  ft  ratified  are  purified, 
and,  according  to  Helmont ,  and  many  others,  is  any 
Lute  by  which  the  Necks  of  Veflels  in  Diftillation 
are  joined,  or,  as  we  commonly  fay,  cemented  to¬ 
gether. 

CEMENT  [in  Arckitetture~\  is  a  ftrong  binding 
Mortar :  It  is  uled  to  cement  Bricks  together  for 
lbme  kinds  of  Mouldings,  to  make  a  Block  of  Briefs 
for  the  carving  of  Scrolls,  Capitals,  &c.  5Tis  of 
two  Sorts :  The  Hot  Cement ,  which  is  common,  is 
made  by  putting  to  a  Pound  of  Rozin  and  a  Quar¬ 
ter  of  a  Pound  of  Bees  Wax,  Half  an  Ounce  of 
fine  Brick-duft,  and  as  much  Powder  of  Chalk,* 
and  boiling  all  together  in  a  Pipkin,  <&c.  for  about 
a  Quarter  of  an  Hour,  ftirring  it  all  the  while ; 
then  let  it  ftand  four  or  five  Minutes,  and  ’tis  fit  for 
Ufe. 


The  Bricks  to  be  cemented  muft  be  heated  in  or 
by  the  Fire,  and  rubb’d  one  upon  another  like 
Boards  in  glewing. 

The  Cold  Cement  is  lefs  common,  and  is  thus 
made  : 

Grate  Half  a  Pound  of  old  Chejloire  Cheefe,  well 
pared,  very  fimall,  put  it  in  a  Pot,  and  put  Half  a 
Pint  of  Milk,  and  fo  let  it  ftand  all  Night;  the  next 
Morning  put  it  into  a  Tray,  &c.  With  the  Cheefe 
and  Milk,  put  Half  a  Pound  of  very  fine  powdered 
and  lifted  Quick-lime,  and  ftir  all  well  together  with 
a  Trowel,  breaking  the  Knots  of  the  Cheefe,  if  any 
remain;  and  then  add  the  Whites  of  12  or  14 
Eggs,  which  incorporate  well  with  the  Mixture, 
and  then  it  will  be  fit  for  Ufe:  If  you  would  have 
it  reddifli,  colour  it  with  a  little  very  fine  Powder 
of  Bricks  And  alfo,  Cement  is  the  fame  as 

CEMENTATION,  which  is  one  of  the  Ways 
of  purifying  of  Gold,  and,  as  fome  fay,  of  Silver  ; 
and  ’ds  thus  done  :  Stratify,  in  a  Crucible,  thin 
Plates  of  Gold  and  Cement,  i.  e.  the  Pafte  of  that 
Name,  which  is  made  of  one  Part  of  Sal  Armoni- 
ack ,  two  Parts  of  Sal  Gemma; ,  and  four  Parts  of 
Potters-Earth  or  Powder’ d-Brick ,  and  covering  the 
Crucible,  make  a  violent  Fire  round  about  it,  to 
calcine  the  Matter  for  10  or  12  Hours,  that  the 
corroding  Salts  may  carry  off  the  Impurities  of  the 
Gold  :  But  this  Purification  is  by  no  means  fo 
good  as  that  made  with  Antimony  (which  fee  un¬ 
der  the  Word  Purification)  for  thefe  Salts  do  fome- 
times  leave  other  Metals  remaining  with  the  Gold, 
and  befides,  do  often  eat  away  the  very  Gold  it- 
felf. 

CENCHRIAS  [of  Gr.  Millet ]  is  a 

fort  of  fpreading  Inflammation,  running  like  Wild¬ 
fire  ;  called  alfo  Herpes  Miliaris ,  from  the  Refem- 
blance  it  bears  to  the  Seed  of  the  fmall  Grain  cal¬ 
led  Millet  or  Hyrfe.  Blanchard. 

CENEANGIA  [of  YLsvou  to  empty ,  and  ayy©-, 
Gr.  a  VeJJel ]  is,  with  fome,  the  fame  as  Phlebotomy 
or  Blood-letting. 

CENOSIS  [Yitvaoiti  Gr.]  a  difeharging  of  Hu¬ 
mours  out  of  the  whole  or  fome  part  of  the  Body. 

CENTAUR,  a  Southern  Conftellation,  confift- 
ing  of  40  Stars. 

CENTESM  is  the  Hundredth-part  of  any  thing, 
and  is  commonly  mentioned  in  our  new  Decimal 
Divifions  of  Degrees,  Feet,  <&c. 

CENTRAL-RULE  is,  a  Rule  found  out  and 
eftablilhed  by  our  famous  Mr.  Tho.  Baker ,  late 
Reftor  of  Nympton  in  Com.  Devon,  whereby  he 
finds  the  Centre  of  a  Circle  defigned  to  cut  the  Pa¬ 
rabola  in  as  many  Points  as  an  Equation  to  be  con- 
ftrudled  hath  real  Roots.  How  by  this  means  he 
canftru<fted  all  Equations  as  far  as  Biquadraticks, 
you  will  find  under  the  Word  Conftruffion  of  Equa¬ 
tions  :  And  the  Demonftration  of  his  Central  Rule 
I  give  here  by  itfelf. 

The  Rules  of  Mr.  Baker  are  thefe  : 


L 


II. 

t  +  111  +  UL  +  -JL  afeDE, 

4  1  6LL  1  c^LL  1  2.LL 

Or  by  Contraction,  bccaufe  jL=i,  as  I  fup¬ 
pofed,  to  avoid  Fractions : 


C  E  N 


CEN 


-w*? 


1. 

»+V+£*a*“CD- 

2. 

I />-M  P  P±} P  <l±j  ED. 

To  difcover  the  Reafon  of  which  Rules, 

Suppofe  any  Parabola  drawn  as  in  the  following 
Figure,  then  this  Lemma  may  be  premifed :  That 
the  Line  KG  being  an  entire  Ordinate,  and  cut¬ 
ting  the  Diameter  C  H  confequently  at  Right- 
Angles  in  the  Point  H,  ’tis  plain  by  Mr.  Baker’s 
Property  of  the  Parabola,  that  L :  H  K  (the  Sum 
of  the  two  Ordinates  G  O  -j-  O  H,  or  B  C) : :  As 
H  G,  the  Difference  of  thefe  Ordinates,  is  to  H  C 
the  Abfciffa  i  wherefore  the  Rectangle  under  L  the 
Latus  Return  or  Parameter,  and  C  H  the  Abfcifla, 
is  equal  to  that  under  K  H  and  H  G,  or  to  the 
Rectangle  K  H  G. 

Suppofe  then  Mr.  Baker’s  L,  the  Parameter  or 
Latus  Re  Hum  belonging  to  this  Parabola  =  p. 

Let  CD  —  CB  =za. 

.  DE  =  </.~  FH. 

GH=x,  the  Root  fought  :  Then  will 
FG  =  z-f  ^  and 
HK  =  2  a-\-z. 

And  confequently,  by  the  Lemma , 

j/>  (or  L)  xA ,  by  C  H  =:  2  a  z  -f-  z  z.  [ 


A 


Wherefore CH  = - - — ,  and  EF==DH= 


2  zz 

1 


—  b.  ButEF9  +  FG?  =  CE  q 


4**zz  +  4**3+*4 
P  P 

-  b  b  J  Z  z  —"1“*  2  z  d '  |  ■  dd  b  b  — 
d  d.  Expunge  b  b  -j-  d  d,  and  there  will  remain 
4a  a  zz~j~  4.  a  z~\~z  ^.b  a  —2b  zz 

V  J*  ~~ 

ndzzsz  CX 


CDf  +  ED?;  that  is, 
j.baz^2bzz 

"77 


— j—  z  z  *-|« 


Then  if  you  firft  multiply  all  that  Equation  by 
p  />,  and  divide  it  afterwards  by  z,  you  will  bring 
it  to  this,  4 a  a  z *-f-  4. a  zz-\~  z3  — 4 pba —  2 pbz 
~\~PPZ'~ l-2,  Ppd—O. 

Or,  to  reduce  it  to  a  more  regular  Form : 

Z3-J-4 azz-^p  p  z  —  4 apba__Q' 

*  j  ■  4  a  a  z  — j—  2  p  p  d 
—  2  pbz 

Or,  if  you  had  called  the  whole  Line  C  by 
the  Name  of  a  (as  Baker  calls  it  p)  the  Equation 
would  ftand  thus : 

Z3  +2 azz-\~ppz  —  2bpa 
>-fiaaz-\-ipba. 

. —  2  bp  z 


Now  compare  this  Equation,  Member  by  Mem¬ 
ber,  with  one  given  to  be  folved  in  the  ufual  Form  ; 
as  fuppofe, 

Z3  m  z  z  -j-  r  z  -{-FI  ==  O. 

Drawing  any  Parabola,  take  Q^C  =  f  m  (be- 
caufe  2  a  =s  m)  and  apply  it  into  the  Parabola  at 
Right-Angles  to  the  Axis  A  O  :  Next,  compare- 
ing  the  Coefficients  in  the  two  next  correfpondent 
Terms,  you  have  p  p  -\-  a  a  —  2  ph  -=:r,  or  p  p 
-j-  j-  mm  —  2  p  b  =  r  :  And  confequently,  b  = 
p  p  j  m  m  r  t  mm  \  r 

2  p  *  8  p  p 

Which  is  the  Rule  to  find  C  D,  or  to  determine 
the  Point  D,  nearly  the  fame  (changing  only  the 
Letters)  with  Baker’s  firft  Rule. 

Then  again,  compare  the  next  two  corre- 
fponding  Terms  in  both  Equations  together,  and 
you  have  2  p  pd  —  2b  p  a=^=  S  ;  wherefore  d  = 
S-j-  2 d p a  , 

— — :  Which  being  all  a  known  Quantity, 

the  Line  E  D  is  known,  and  confequently  the  Cen¬ 
trical  Point  E  of  the  Circle  to  be  defcribed,  whofe 
Radius  will  be  E  C  or  E  G,  and  which  will  cut  the 
Parabola  fo  as  to  give  you  the  Points  G,  T,  and 
N  ;  from  whence  letting  fall  Perpendiculars  to  the 
Diameter  C  H,  they  fhall  be  the  three  real  Roots 
of  this  Cubick  Equation,  zz  z-\-  mzz  Hh  rzHh 

s— o. 


And,  which  are  Negative,  and  which  are  Affir¬ 
mative,  you  will  find  in  the  Conftruttion  of  thefe 
Equations  by  the  Parabola  :  Which  fee. 

If  the  Equation  had  been  a  Biquadratick,  as  fup- 
pofe, 

Z  -} -m  z  —  n  z  z  ~f*§»  —  S=0. 

Then  the  Circle  would  not  liave  paffed  thro’  the 
Vertex  of  the  Diameter,  but  thro’  another  Point  to 
be  found  according  to  the  Rules  mentioned  in  Des 
Cartes’s  Conftru&ion  of  Equations  j  which  is,  to 
S 

letvG  ”  (if  S  reprefen t  the  abfolute  Number  or 

Fifth  Term  in  fuch  an  Equation,  and  have  a  Ne¬ 
gative  Sign)  at  Right-angles  to  E  C,  on  the  Vertex 
of  the  Diameter  j  but  if  it  be  S,  then  that  Line 
S 

V  :  - —  mufl  be  infcribed  to  another  Semicircle 
PP 

made  on  the  Line  E  C  j  which  being  fet  from  the 
Vertex  of  the  Diameter  C,  will  give  in  the  Peri¬ 
phery  of  that  Semicircle  on  E  C,  a  Point  through 
which  the  interfering  Circle  required  fhall  pafs. 
See  the  Manner  how  the  Central  Rule  is  invefti- 
gated  in  the  laft  Term  of  a  Biquadratick,  according 
ro  this  Method  of  Mr.  Baker ,  under  the  Word 
Confiruttion. 


From 
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From  which  appears. 

The  Analytick  Method  by  which  Mr.  Baker 
found  this  Rule  j  for  a  Parabola  being  defc ribed, 
and  a  Point  in  its  Plane  given  in  Pofition,  he  ex- 
prefies  two  Ways,  the  Radius  of  a  Circle  palling 
thro’  the  Vertex  of  any  Diameter  j  that  is,  by  Po¬ 
rtion  of  the  given  Centre  :  And  Application  of  this 
new  Property,  (  That  the  ReClangle  ?nade  of  the 
Parameter  and  Difference  of  the  Abfcijfa,  is  equal  to 
the  Re  ft  angle  made  of  the  Sum  of  the  two  Ordinates 
into  their  Differences )  to  exp  refs  the  Ratio  of  the 
Radius  to  the  given  Line  of  the  Parabola }  fo  hav¬ 
ing  an  Equation  of  four  Dimenlions,  and  rejedling 
the  Equals  on  both  Sides,  he  depreffes  it  to  a  Cu¬ 
bicle  ,-  but  adjoining  to  it  a  Quantity  for  the  Homo- 
geneum  Cornparationis,  thereby  making  the  Whole 
equal  to  nothing,  the  Equation  fubfifts  in  a  Biqua¬ 
dratic^  having  all  its  Terms  ;  if  the  Circle  be  iup- 
pofed  to  pafs,  not  thro’  the  Vertex  of  the  Diame¬ 
ter,  but  thro’  a  Point  which,  being  joined  with  the 
Vertex  and  the  Centre,  may  terminate  a  Right- 
j  angled  Triangle 

This  Equation  he  compares  with  another  like  it, 
and  equal  to  it ;  then  by  equating  the  Coefficients 
of  thefe  two  Equations,  he  prefently  difeovers  the 
Central-Rule,  whofe  Univerfal  Extent  appears  in 
Biquadratick  Equations,  affedted  under  all  Parodick 
Degrees  ;  for  all  the  other  Cafes  where  any  other 
Terms  ate  wanting,  are  but  Corollaries ,  or  more 
compendious  Conftrudtions  derived  from  the  gene- 
ral  Rule:  So  that  the  Invention  of  the  Rule  feems 
as  much  due  to  the  laft  Equation  of  the  Coeffi¬ 
cient,  as  to  the  aforefaid  Properties,  which  is  de- 
monftrated  by  Archimedes  in  the  Section  of  the  Para - 
bolick  Conoid  by  a  Plane  parallel  to  the  Axis ,  and  is 
particularly  ufed  by  Slufius  in  his  Analyticks ,  who 
thereby  conftrudts  a  Biquadratick  Equation,  keep¬ 
ing  all  its  Terms.  But  then  the  Analyfis  of  Slufius , 
by  breaking  the  Equation  into  two  others,  to  find 
two  Places,  is  very  different  from  that  whereby  our 
Author  found  his  Central-Rule ,  than  which  nothing 
can  be  expected  more  eafy,  fimple,  or  univerfal, 
feeing  any  Parabola,  being  once  for  all  deferibed, 
will  give  all  the  Roots,  true  or  falfe,  of  any  Equa¬ 
tion,  without  Reduction,  or  any  Alteration  whatfo- 
cver. 

CENTRE  of  Attraction,  [in  the  New  Afiro- 
■ nomy ]  is  that  Point  to  which  the  revolving  Planet 
or  Comet  is  impelled,  or  attracted,  by  the  Force 
or  Impetus  of  Gravity.  Thus  the  Sun  is  fuch  a 
Centre  of  Attraction,  with  regard  to  all  the  Pri¬ 
mary  Planets,  and  as  they  themfelves  are  toward 
their  Secondary  ones,  or  Satellites,  if  they  have 
any. 

CENTRE  of  a  Baflion  is  a  Point  in  the  Middle 
of  the  Gorge  of  a  Baftion,  whence  the  Capital  Line 
commences,  and  which  is  ufually  at  the  inner  Po¬ 
lygon  of  the  Figure. 

CENTRE  of  a  Battalion ,  the  Middle  of  a  Batta¬ 
lion,  where  there  is  ufually  left  a  large  fquare 
Space  for  lodging  the  Clothes  and  Baggage. 

CENTRE  of  a  Circle,  or  of  a  Sphere,  is  that 
Point  from  whence  all  Right-lines  drawn  to  the 
Circumference,  or  Surface,  are  equal.  To  find  the 
Centre  of  a  Circle ,  fee  Chord. 

CENTRE  of  a  Conick-SeCtion ,  is  the  Point  where 
all  the  Diameters  concur. 

CENTRE  of  a  Curve  of  the  higher  kind,  is  a 
Point  where  the  two  Diameters  concur. 

CENTRE  of  a  Dyal  is  that  Point  where  the 
Axis  of  the  World  interfedts  the  Plane  of  the  Dyal  j 
and  from  thence,  in  thofe  Dyals  that  have  Centres, 
all  the  Hour-Lines  are  drawn.  If  the  Plane  of 
the  Dyal  be  parallel  to  the  Axis  of  the  World,  it 


can  have  no  Centre  at  all,  bat  all  the  Hour-Lines 
will  be  parallel  to  the  Style,  and  to  one  another. 

CENTRE  of  an  Ellipfis  or  Oval,  is  that  Point 
where  the  two  Diameters,  the  Tranfverfe  and  the 
Conjugate,  interfedt  each  other. 

CENTRE  of  the  Equant  [in  Afironomy~\  is  a 
Point  in  the  Line  of  the  Aphelion,  being  exactly 
diftant  fo  far  from  the  Centre  of  the  Eccentrique,  to¬ 
wards  the  Aphelion,  as  the  Sun  is  from  the  Centre 
of  the  Eccentrique  towards  the  Perihelion. 

CENTRE  of  Gravitation  [in  Pbyficks"]  is  that 
Point  to  which  a  revolving  Planet  or  Comet  is 
impelled,  or  attracted,  by  the  Force  or  Impetus  of 
Gravity  j  called  alfo  the  Centre  of  Attraction. 

CENTRE  of  Gravity  [of  any  Body]  is  a  Point 
on  which  a  Body  being  fupported,  or  from  it  fuff 
pended,  all  its  Parts  will  be  in  AEquilibrio  to  one 
another. 

The  Confideration  of  the  Centre  of  Gravity  is 
one  of  the  nobleft  Speculations  in  Geometry  •  an<d 
fince  the  New  Methods  have  been  in  Ufe,  fuch 
Advancements  in  it  have  been  made,  that  hardly 
much  more  is  to  be  expedted  :  For  the  whole  Bu- 
finefs  of  the  Invefiigation  of  Centres  of  Gravity  is 
now  reduced  to  one  General  Propofition,  which 
depends  on  a  few  fimple  Mechanical  Principles ,  fuch 
as  thefe  : 


Ballance,  as  that  their  Maffes  be  reciprocally  pro¬ 
portional  to  their  Diftances  from  C  the  Point  of 
Sufpenfion,  then  they  will  be  in  yEquilibrio,  as  is 
the  known  Cafe  of  the  Libra  (fee  Libra )  ,•  that  is, 
if  D  reprefent  the  Diftance  of  the  Weight  B,  and 
3  D  that  of  4  B,  and  2  D  that  of  6  B,  all  from  the 
Point  of  Sufpenfion  C  \  then  will  the  Weights  4  B 
and  6  B  be  in  yEquilibrio,  becaufe  3  B  :  6  B^: :  2  D : 
3  D’  2.  The 
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'  2.  The  Moment  of  any  W eight  is  equal  to  the 
Rectangle  under  its  Velocity,  and  the  Quantity  of 
Matter  in  the  fame,  v.  g.  the  Moment  of  6  B  is  = 
6  BxaD  (2D,  I  fay,  for  the  Velocities  are  as  the 
Defiances  from  C )  =  12  B  D. 

3.  And  if  the  Moment  and  Weight  (or  Quantity 
of  Matter)  be  given,  the  Diflance  of  the  Point  of 
Application  from  C  the  Point  of  Sufpenfion  will 
be  found,  by  dividing  the  Moment  by  the  Weight. 
Thus,  if  the  Moment  of  the  Weight  6B  be  12  BD 
(as  in  Principle  2.)  then  the  Diflance  of  the  Point 

nBD 

of  Application  from  C  will  be  — =  2  D. 


of  the  whole  Line  A  B,  the  Quotient  (by  Principles 
p  and  (y.)  will  be  =  to  the  Diflance  of  a  certain 
Point  from  A,  at  which,  if  all  the  Points  be  fuf- 
pended,  their  Moment  will  be  the  fame  as  it  is  now; 
that  is,  that  Point  fhall  be  the  Common  Centre  of 
Gravity  of  the  Line  A  B. 

8.  If  a  Line,  Plane,  or  Solid,  be  bife&ed  fo  by  a 
Line  or  Plane,  as  that  all  the  Parts  in  one  Segment 
be  equal  to  the  refpe&ive  Parts  in  the  other,  and 
alfo  equidiflant  from  the  faid  Line  or  Plane  ;  ’tis 
then  clear,  that  the  Centre  or  Gravity  of  all  fuch 
Figures  muft  be  in  that  Line  or  Plane.  And  from 
hence  it  naturally  follows  : 


4..  If  feveral  Bodies  be  fufpended  on  each  Side 
the  Point  C,  then  multiply  every  Weight  by  its 
refpeClive  Diflance  from  the  Centre  of  Sufpenfion 
C  :  And  then  if  the  Sum  of  all  the  Rectangles  on 
one  Side,  be  equal  to  the  Sum  of  all  thofe  on  the 
other,  the  Weights  or  Bodies  will  be  in  ^Equilibrio ; 
if  they  are  not  equal,  that  Side  will  preponderate 
whole  Sum  is  the  greater.  Thus,  v.  g.  the  Sum  of 
all  the  ReClangles on  the  Right-hand  C,  is  18  BD: 
I  fay,  -f-  18  BD  (fuppofing  -{-to  fignity  towards 
the  Right-hand,  and  —  towards  the  Left ;  and  the 
Sum  of  all  the  ReCtangles  on  the  Left  of  C,  will 
be  —  33  B  D  :  Whence  it  is  evident,  that  the  Pre- 
ponderancy  is  toward  the  Left-hand,  and  is  =  to 
—  15  B  D  ;  which  therefore  is  the  Moment  of  all 
the  Weights. 

5.  The  Moment  then  of  all  the  Weights  being 
in  this  Cafe  —  13  BD,  and  the  Sum  of  all  the 
Weights  19  BD  ;  it  is  plain,  that  if  you  divide  the 
former  by  the  latter,  the  Quotient  D  will  be 
(by  Yrinciple  3.)  equal  to  the  Diflance  of  the  Com¬ 
mon  Centre  of  Gravity  of  all  the  Weights  from  the 

1  Point  C. 

6.  When  the  Weights,  B,  6  B,  and  5  B,  hang 
all  on  the  fame  Side  of  C,  the  Sum  of  their  Mo¬ 
ments  is  =  33  B  D,  as  the  Sum  of  the  Weights  is 
12  B  :  Wherefore  one  Weight  =  12  B,  and  hung 
at  D  diflant  from  C,  will  gravitate  in  the  fame 
manner  as  the  feparate  Weights  did  before  at  their 
refpedive  Diflances;  that  is,  the  faid  Point  is  the 
Cojnmon  Centre  of  Gravity  of  thofe  Weights,  fince 
it  is  that  Point  in  which  all  their  Forces  unite ;  and 
whereat,  if  they  are  all  jointly  fufpended,  they 
would  produce  the  fame  EffeCl  as  before  they  did 
feparately. 

7.  Let  the  Line  A  B  be  fufpended  at  A,  and 
fuppofe  it  divided  into  an  infinite  Number  of 
heavy  Points ;  ’tis  then  plain,  that  the  farther  any 


Point  is  from  A,  the  more  it  will  gravitate and 
the  Moment  of  each  Point  will  be  a  ReClangle  un¬ 
der  its  Diflance  from  A,  multiplied  by  itfelf  or 
Unity ;  wherefore  the  Moment  of  all  the  Points  muft 
be  =  to  the  Sum  of  all  the  faid  ReClangles  ;  and 
therefore,  if  the  whole  Moment  be  divided  by  the 
whole  Gravity  of  all  the  Points,  or  by  the  Gravity 


General  Yropoftion. 

That  to  find  the  Centre  of  Gravity  of  any  Line, 
Plane,  or  Solid,  you  mull  imagine  Lines  to  con- 
fifl  of  an  infinite  Number  of  Points;  Planes  of  an 
infinite  Number  of  Lines  ;  and  Solids  of  an  infinite 
Number  of  Planes,  or  Surfaces  :  And  then,  that  all 
thefe  are  fufpended  to  the  fame  Arm  of  a  Ballance 
common  to  them  all.  And  let  the  Point  of  Suf¬ 
penfion  be  as  in  A,  at  the  End  or  Extreme  of  the 
faid  Line  in  the  Edge  of  the  Surface,  or  in  the 
Surface  of  the  Solid  ;  and  then  find  the  Sum  of  the 
Moments  of  all  thofe  Points  ;  which  Sum  divide 
by  the  Sum  of  the  Weights,  or  the  Weight  of  all 
the  Parts,  and  the  Quotient  will  be  the  Diflance 
of  the  Centre  of  Gravity,  or  the  Line,  Plane,  or 
Solid,  from  the  Point  or  Axis  of  Sufpenfion.  The 
PraClice  of  all  which,  in  particular  Inflances,  fee  in 
Hayes’s  Fluxions ,  p,  261,  <&c. 

CENTRES  of  Gravity.  ’Tis  plain  that  the 
Centre  of  Gravity  of  a  Circle,  and  of  a  Sphere 
or  Globe  (fuppofing  the  Matter  truly  homogene¬ 
ous  all  over  them)  will  be  their  Centre  of  Mag¬ 
nitude  ;  the  Centre  of  Gravity  of  all  Parallelograms 
will  be  in  the  Point  of  InterfeClion  of  the  two 
Diagonals ;  and  the  Centre  of  Gravity  of  all  folid 
Parallelograms,  or  Parallelopipeds,  will  be  in  the 
fame  Point  of  the  Ylane  of  Gravity ,  i.  e.  in  the 
Point  found  to  be  the  common  InterfeClion  of  the 
two  Diagonals  of  that  Plane  which  cuts  the  Solid 
into  two  Triangular  Prifms,  and  confequently  is 
eafily  found.  The  Centre  of  Gravity  of  all  Planes 
of  T riangles,  is  in  the  Point  of  InterfeClion  of  two 
Right-lines,  bifeCting  any  two  of  their  Angles ;  and 
of  all  folid  Triangles,  or  Triangular  Prifms,  it  will 
be  in  the  middle  Point  of  the  Diameter  of  Gravity ; 
and  that  Diameter  is  found  by  the  common  Inter¬ 
feClion  of  two  Planes,  each  of  which  bifeCts  one 
Angle  of  the  Top  and  Bafe,  and  confequently  of 
all  the  Triangles  of  which  the  Prifm  may  be  con¬ 
ceived  to  be  compofed. 

If  the  Prifm  be  of  a  Quadrilateral,  or  any  other 
more  compounded  Form,  the  Thing  will  be  more 
difficult,  becaufe  the  Centre  of  Gravity  will  lie  at 
a  proportionable  Diflance  from  the  Centre  of  Gra¬ 
vity  of  all  the  Triangular  Prifms,  that  the  Mult¬ 
angular  Solid  can  be  divided  into  :  But  tho’  this 
be  a  little  more  troublefome,  ’tis  by  no  means  im- 
poffible,  any  more  than  to  find  the  Centres  of  Gra¬ 
vity  of  Cones ,  Pyramids ,  &c.  for  which  you  have 
Rules  enough  inStephaisus ,  lib.  2.  Elemen.  Stat.  and 
in  many  other  Authors. 

CENTRE  [  common ]  of  the  Gravity  of  two  Bo¬ 
dies,  is  a  Point  in  a  Right-line  connecting  their 
Centres,  and  fo  pofited  in  that  Line,  that  their 
Diflances  from  it  fhall  be  reciprocally  as  the  Weight 
of  thefe  Bodies  :  And  if  another  Body  be  placed  in 
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the  fame  Right-line,  fo  that  its  Diftance  from  any 
Point  in  it  be  reciprocally  as  the  Weight  of  both 
the  former  Bodies  taken  together,  that  Point  fhall 
be  the  Common  Centre  of  Gravity  of  all  Three,  <&c. 

CENTRE  of  heavy  Bodies  is,  in  our  Globe,  the 
fame  as  the  Centre  of  the  Earth,  towards  which  all 
heavy  Bodies  do,  as  it  were,  naturally  tend. 

CENTRE  of  an  Hyperbola ,  or  Ellipfis.  In 
thefe  Curves,  and  in  the  oppofite  Se&ions  of  Hy¬ 
perbola’s,  all  the  Diameters  terminated  in  the  Sec¬ 
tion  (or  in  the  oppofite  Sections)  do  naturally  bi- 
fedh  one  another,  in  one  and  the  fame  Point,  which 
Point  is  called  the  Centre.  And  this  Point  in  the 
Ellipfis  is  within  the  Figure,  but  in  the  Hyperbola 
without,  being  there  the  Middle  of  the  Latus 
Tranjverfum. 

CENTRE  of  Magnitude  of  any  Body,  is  that 
Point  which  is  equally  remote  from  its  extreme 
Parts. 

CENTRE  of  Motion  of  any  Body,  is  that  Point 
about  which  any  Body  moves,  when  fattened  any 
way  to  it,  or  made  to  revolve  round  it. 

CENTRE  of  Ofcillation.  That  Point  of  any 
Figute  where  all  the  Forces  are  united  is  but  one, 
(fuppofing  the  Figure  to  revolve  round  a  Point  or 
Axis)  and  confequently  only  one  fingle  Pendulum 
can  be  made,  whofe  Vibrations  (the  Forces  in  both 
being  equal)  fhall  be  Jfochronical  to  thole  of  the 
whole  Solid  ,*  and  becaufe  that  Point  in  the  Figure 
wherein  all  the  Forces  are  fo  united,  determines  the 
Length  of  the  Simple  Ifochronical  Pendulum ,  and 
is  that  wherein  all  the  Figure  is  fuppofed  to  be 
contracted  with  all  the  Forces,  while  it  vibrates  ; 
therefore  ’tis  called  the  Centre  of  Ofcillation :  And 
fince  the  Centres  of  Percujjion  and  Ofcillation  in 
every  Figure  are  the  fame,  the  way  of  Inveftiga- 
tion  of  both  mutt  be  the  fame.  See  Centre  of  Per  - 
cujjion. 

CENTRE  of  a  Parallelogram ,  or  Polygon ,  is  the 
Point  wherein  its  Diagonals  incerfect. 

CENTRE  of  Percujjion  of  a  Body  in  Motion,  is 
that  Point  wherein  all  the  Forces  of  that  Body  are 
confidered  as  united  in  one }  fo  that  the  Force  of 
Percuflion  in  that  Point  is  greater  than  any  where 
elfe ;  fo  that  the  Centre  of  Percuflion  is  the  fame 
with  refpect  to  the  Forces,  as  that  of  Gravity  is  in 
refpect  of  the  Weights. 

In  calculating  the  Centres  of  Gravity ,  we  fup- 
pofe  the  Figures  to  be  fimply  fufpended  to  a  Point 
or  Axis:  But,  in  order  to  calculate  the  Centres  of 
Percujjion ,  the  Figures  are  fuppofed  to  be  actually 
revolving  about  a  Point  or  Axis ;  and  as  there,  the 
Simple  Momenta  are  confidered ',  here,  they  are  con¬ 
fidered  alfo  with  the  Velocity  fuper-added.  And 
as  the  Sum  of  all  the  Simple  Momenta  on  each  Side 
the  Centre  of  Gravity  arc  equal,  fo  here  the  Sum 
of  all  the  Forces  on  every  Side  the  Centre  of  Per- 
cuffion  mutt  be  equal :  And  therefore,  as  the  Cen¬ 
tre  of  Gravity  is  found  by  dividing  the  Sum  of  all 
the  Moments  by  the  Sum  of  all  the  Weights ;  fo 
to  find  the  Centre  of  Percuflion,  you  mutt  divide 
the  Sum  of  all  the  Rectangles  under  all  the  Mo¬ 
menta ,  and  their  refpeCtive  Velocities,  by  the  Sum 
of  all  the  Moments.  See  more  of  this  in  Hayes’s 
fluxions ,  p.  281. 

CENTRE  of  a  Regular  Polygon,  ox  Regular  Body, 
is  the  fame  with  that  of  the  inscribed  Circle  or 

Sphere. 

CENTRIFUGAL  Force,  is  that  Force  by  which 
all  Bodies  which  move  round  any  other  Body,  in  a 
Circle  or  an  Ellipfis,  do  endeavour  to  fly  off"  from 
the  Axis  of  their  Motion  in  a  Tangent  to  the  Peri¬ 
phery  of  it :  And  this  Force,  as  Mr.  Huygens  de- 
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monftrates,  is  always  proportional  to  the  Circumfe¬ 
rence  of  the  Curve  in  which  the  revolving  Body  is 
carried  round. 

The  Centrifugal  Force  of  any  Body  to  the  Centri¬ 
petal,  is  as  the  Square  of  the  Arch  which  a  Body 
delcrtbes  in  a  given  Time,  divided  by  the  Diameter, 
to  the  Space  thro’  which  an  heavy  Body  moves,  in 
falling  from  a  Place  where  it  was  at  reft  in  the  fame 
time. 

If  any  Body  fwim  in  a  Medium  heavier  than  it- 
felf  (and  in  one  lighter  it  cannot  do  fo)  the  Centri¬ 
fugal  Force  is  the  Difference  between  the  Specifick 
Weight  of  the  Medium  and  the  Floating  Body. 

What  the  Centrifugal  Force  in  the  Planets  is,  or 
the  Conatus  Recedendi  ab  Axe  motus,  the  Endeavour 
to  recede  from  the  Axis  of  the  Motion,  you  will 
find  explained  under  Planets,  where  the  Rcafon  of 
all  their  Motion  is  expounded. 

All  moving  Bodies,  endeavour  after  a  Rectilinear 
Motion,  becaufe  that  is  the  eafieft,  iliorteft,  and 
raoft  fimple :  Whenever  therefore  they  move  in 
any  Curve,  there  mutt  be  fomething  that  draws 
them  from  their  Rectilinear  Motion,  and  detains 
them  in  the  Orbit.  Whenever  this  Force  (which 
is  called  Centripetal)  ceafes,  which  attracts  them  to¬ 
wards  a  Centre,  the  moving  Body  would  ftrait  go 
off  in  a  Tangent  to  the  Curve  in  that  very  Point, 
and  fo  would  get  ftill  farther  and  farther  from  the 
Centre  or  Focus  of  its  former  Curvilinear  Motipn  : 
And  that  Endeavour  to  fly  off  in  the  Tangent  is 
the  Centrifugal  Force.  The  Effect  of  this  Force  is 
fuch,  that  if  a  moving  Body  were  to  defcribe  a 
Circle,  it  would  caufe  it  to  difcharge  the  largeft 
pottible,  becaufe  a  great  Circle  is  leis  curved,  and 
differs  lefs  from  a  Right-line  than  a  fmall  one  :  A 
moving  Body  therefore  •  will  fuffer  more  Violence 
of  Attraction,  and  confequently  will  exert  more  of 
its  Centrifugal  Force  when  it  deferibes  a  lefs  Cir¬ 
cle,  than  in  a  greater. 

Is  it  much  the  fame  in  other  Curves  as  in  the 
Circle ;  for  every  Curve  may  be  confidered  as  com- 
pofed  of  an  Infinity  of  Arks  of  infinitely  fmall 
Circles,  all  deferibed  by  different  Radii ;  and  fo, 
that  where  the  Curve  hath  the  greateft  Curvature, 
there  it  is  compofed  of  fuch  Arks  as  are  Portions  of 
the  leaft  Circles,  or  which  are  deferibed  by  the 
Ihorteft  Radii  :  A  Body  therefore  moving  in  a 
Curve,  doth  every  Moment  endeavour  by  the  Cen¬ 
trifugal  Force,  to  get  off  from  a  Point  which  is 
the  Centre  of  the  Ark  of  an  infinitely  fmall  Circle 
then  deferibed.  And  this  Endeavour  is  fo  much 
the  greater,  by  how  much  the  Ark  of  the  infinitely 
fmall  Circle  is  the  Portion  of  a  letter  Circle  ;  fo 
that  in  one  and  the  fame  Curve,  the  Centrifugal 
Force  of  the  revolving  Body  may  vary  according 
to  the  different  Points  of  the  Curve  in  which  it 
may  at  any  time  be.  It  may  be  therefore,  that  in 
a  Curve,  where  the  Force  of  Gravity  in  the  de- 
feribing  Body  is  continually  variable,  the  Centrifu¬ 
gal  Force  may  alfo  continually  vary  in  the  fame 
manner  j  and  fo,  that  one  may  alfo  fupply  the 
Defect,  or  abate  for  the  Excefs  of  the  other,  and 
confequently  the  Effect  be  every  where  equal  to  the 
abfolute  Gravity  of  the  revolving  Body.  And  this, 
as  a  Problem  (viz.  To  find  fuch  a  Curve  in  a  Ver¬ 
tical  Plane)  hath  been  propofed  by  Mr.  Bernoulli 
of  Gronhigen.  Vid.  Hifl.  de  VAcadent.  Royal,  p.  80. 
for  the  Year  1700. 

CENTRIPETAL  Force  is  that  Force  by  which 
any  Body  moving  round  another  is  drawn  down,  or 
tends  towards  the  Centre  of  its  Orbit,  and  is  much 
the  fame  with  Gravity..,  See  Vis  Centripeta. 

If  a  Body,  being  fpecifically  heavier  than  any  Me- 
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dium,  finks  in  it,  the  Excefs  of  that  Body’s  Gra¬ 
vity  above  the  Gravity  of  the'  Medium,  is  the  Cen¬ 
tripetal  Force  of  the  Body  downwards. 

CENTROBARICAL  is  what  relates  to  the 
Centre  of  Gravity. 

CENTROBARICAL  Method  of  Guldinus  [in 
Mechanicks]  is  a  Method  of  measuring  or  deter¬ 
mining  the  Quantity  of  a  Surface,  or  a  Solid,  by 
means  of  its  Centre  of  Gravity. 

CENTRUM  Phonicum.  See  Echo. 

CENTRUM  Phonacampticum.  See  Echo. 
CENTRUM  Tendinofum  ( Anatomy]  a  Point  or 
Centre  wherein  the  Tails  of  the  Muicles  of  the. 
Diaphragm  meet.  This  Centre  is  perforated  to¬ 
wards  the  Right-fide  for  the  Vena  Cava ,  for  the 
Left  backwards  :  The  flefhy  Part  of  it  gives  way 
to  the  Gula  :  The  defcending  Trunk  of  the  great 
Artery,  the  Thoracick*  Duffy  and  Azygos  Vena ,  pafs 
between  its  two  inferior  Proceffes.  L. 

CENTRY-BOX,  the  fame  with  the  Gueritte , 
only  the  former  is  of  Wood,  and  the  latter  of 
Stone.  It  is  made  to  fave  the  Gentry  from  Injuries 
of  Weather.  In  a  Fortification,  they  are  ufually 
placed  on  the  Flank’d  Angles  of  the  Baftions,  on 
thofe  of  the  Shoulder,  and  fometimes  in  the  Middle 
of  the  Curtin. 

CEPHALiEA  [of  Knpa.\n>  Gr.  the  Head]  an 
old  obftinate  Head-ach. 

CEPHALALGIA  [KiyahctKya.)  of  K and 
H,  Gr.  Pain]’  lignifies,  in  general,  any  Pain  of- 
the  Head,  but  is  more  efpecially  taken  for  a  new 
Head-ach. 

CEPHALALGICA  [Kepateixya,)  Gr.']  are  Me¬ 
dicines  which  purge  the  Head.  Blanchard. 

CEPHALIC  A  [of  Kitp&xm,  Gr.]  a  Vein  which 
creeps  along  the  Arm,  between  the  Skin  and  the 
Muicles.  It  divides  into  two  Branches  :  The  Ex¬ 
ternal  Branch  goes  down  to  the  Wrift,  where  it 
joins  the  Baflica ,  and  turns  up  the  Back  of  the 
Hand,  where  it  gives  a  Branch  which  makes  the 
Salvatella  between  the  Ring-finger  and  the  Little- 
finger.  The  Ancients  ufed  to  open  this  Vein  in 
Difeafes  of  the  Head ;  but  fince  the  Knowledge  of 
the  Circulation  of  the  Blood,  there  is  no  Difference 
whether  one  be  blooded  in  the  Cephalica ,  Mediana , 
or  Baflica. 

CEPHALICK  Medicines  are  fpirituous  and  vola¬ 
tile  ones,  ufed  in  Diftempers  of  the  Head.  Alfo 
the  outermoft  Vein  in  the  Arm  is  called  Cephalic ay 
becaule  it  ufed  formerly  to  be  opened,  in  Difeafes 
of  the  Head,  rather  than  any  other. 

CEPHALOPFIARYNGiEI  [of  Kg^  and  <pn- 
pvy%,  Gr.  the  Throat]  lignifies  the  rirft  Pair  of 
Mmcles  of  the  Upper-part  of  the  Gullet,  which 
proceed  from  belide  the  Head  and  Neck,  and  are 
fpread  more  largely  upon  the  Tunick  of  the  Gullet. 
Blanchard. 

CEPHALOPFIARYNG  vEUM  is  a  Mufclethat 
arifeth  from  that  Part  where  the  Head  is  joined  to 
the  firft  Vertebra  of  the  Neck  ;  from  thence 
marching  down,  it  is  fpread  about  the  Pharynx 
with  a  large  Plexus  of  Fibres,  and  fcemeth  to  make 
its  Membrane.  This  {Heightens  the  Throat  in 
fwallowing. 

CEPHALOPQNIA  [of  Kgpaxw  and  >fovQ~j  Gr. 
Pain]  is  a  Pain  or  Heavinefs  m  the  Head. 

CEPHEUS  [in  Aflronomy]  a  Conflellation  of  the 
Northern  Hemifphere. 

The  Stars  in  the  Conflellation  Cepheusy  in  Pto¬ 
lemy's  Catalogue,  are  13  j  in  Tycho's  11  ^  and  in  the 
Britannick ,  3  y 

CEPI  Corpus  [in  the  Common-Law]  is  a  Return 
made  by  the  Sheriff,  that  upon  a  Capias  Exigent , 


or  other  Procefs,  he  hath  taken  the  Body  of  the 
Party. 

CERATIAS  [Kg^raf,  Gr.]  according  ro  fome 
Writers,  is  a  Horned  Comet,  fometimes  appearing 
Bearded,  and  fometimes  with  a  Tail  orTrain.  Some 
Comets  of  this  kind  they  will  have  to  relemble  the 
Figure  of  a  New-Moon  \  others  that  are  tailed, 
have  a  crooked  Tail,  bending  either  upward  or 
downward  ,  and  others  have  their  Tail  of  an  equal 
Breadth  or  Thicknefs. 

CERATION  [in  Chymifry]  the  Preparation  of 
any  Matter,  to  render  it  fit  or  dilpofed  to  liquefy 
or  melt,  which  of  itfelf  it  was  not. 

CERATODES,  the  fame  with  Cornea  Tunica. 

CERATOGLOSSUM  [of  Kigjtr®-,  Gen.  of 
Kg^.f,  a  Horn-,  and  yxuctou.,  Gr.  the  Tongue]  is  the 
proper  Pair  of  Muicles  belonging  to  the  l  ongue, 
proceeding  from  the  Horns  of  the  Bone  called 
Hyoides ,  and  joined  to  the  Sides  of  the  Tongue  : 
Their  Ufe  is,  to  move  or  draw  the  Tongue  ffraight 
into  the  Mouth,  when  they  aft  jointly  j  but,  if  ei¬ 
ther  the  one  or  the  other  be  contrafted  fingly,  they 
move  it  to  the  Right  or  Left-fide. 

CERATUM,  or  Cerecloth^  is  a  Medicine  applied 
outwardly,  made  of  Wax,  Oyls,  and  fometimes 
Duft  intermixed,  thicker  than  an  Ointment,  and 
fofter  than  a  Plaifler.  L. 


CERCELE  [in  Heraldry]  is  ■  a 
Crols  which,  opening  at  the  Ends, 
turns  round  both  Ways  like  a  Ram’s 
Horn,  as  in  the  Figure  annex’d. 


CERCHNOS  [Kgf^p©-,  Gr.]  is  a  certain 
rity  of  the  Larynx ,  wnich,  to  touch,  feels  like  a 
Colleftion  of  Juniper-berries,  whence  proceeds  a 
little  dry  Cough.  Blanchard. 

CERCIS  [ICgfjuf,  Gr.]  is  the  fecond  Bone  of 
the  Cubit,  called  Radius ,  beCaufe  ’tis  like  the  Spoke 
of  a  Wheel.  Blanchard. 

CERCOSIS  [of  Kgf Mm  of  Kgfji©-,  Gr.  a  Tail] 
a  flefhy  Excrefcence  out  of  the  Womb,  fometimes 
refembling  a  Tail. 

CERE  A  [probably  of  Gr.  a  Hor?i]  are  the 
Horns  of  the  Womb  in  Brutes,  wherein  the  Foetus 
is  ufually  formed.  L. 

CEREBELLUM  is  the  Hinder-part  of  the 
Brain,  conlifting,  like  the  Brain  itfelf,  of  an  Afhy 
or  Barkifh  Subfiance,  and  a  white  Marrowy  one, 
wherein  the  Animal  Spirits,  which  perform  invo¬ 
luntary  and  mere  natural  Aftions,  are  fuppofed  to 
be  generated  in  Man  j  but  not  lb  in  Bealls.  It 
feems  to  conlifl  of  a  great  many  thin  Plates  that  lie 
upon  one  another.  L. 

CEREBRUM  [the  Brain]  is  ffriftly  taken  for 
the  foremoft  Part  of  the  Subfiance  which  is  within 
the  Skull ,  and  it  is  a  Subllance  of  a  Sort  peculiar 
to  itfelf.  Outwardly  it  is  covered  with  the  Skin 
called  Pia  Mater.  It  is  wrought  with  many  Turn¬ 
ings  and  Windings.  Its  exterior  Subllance  is  Afhy, 
wherein  the  Animal  Spirits  are  thought  to  be  gene¬ 
rated.  The  interior  is  white,  which  receives  the 
Animal  Spirits  from  the  former,  and  difcharges 
them,  by  the  Corpus  Callofum  and  the  Medulla  Ob¬ 
longata ,  into  the  Nerves,  upon  which  voluntary 
Aftions  do  chiefly  depend.  Likewife,  the  Brain  is 
the  Subjeft  of  Imagination,  Judgment,  Memory 
and  Reminifcence  j  for  the  Ideas  or  Species  o 
Things  being  received  from  the  Organs  of  the  ex¬ 
ternal  Senfes,  are  carried  to  the  common  Senfory, 
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or  the  Beginning  of  the  Medulla.  Oblongata ,  and 
then  by  the  Corpora  Striata,  and  the  Corpus  Callofum, 
there  the  Judgment  and  Imagination  are  probably 
formed ;  but  the  Seat  of  the  Memory  is  laid  to  be 
in  the  cortical  Part  of  the  Brain ;  and  if  the  Idea’s, 
after  fome  time,  chance  to  be  called  for  out  of  the 
Place  of  the  Memory,  then  it  is  properly  faid  to  be 
Reminifcence ,  or  Remembring.  Sleep  is  likewife 
tranfaded  in  the  Brain  ;  concerning  which  fee  in  its 
proper  Place.  Blanchard.  See  Brain. 

CERT  Money  (yquafi  Certa  Moneta )  was  the 
Head-Money ,  or  common  Fine,  paid  by  the  Refi- 
ants  and  Tenants  of  feveral  Manors  to  their 
Lords.  In  fome  Ancient  Records  this  is  called, 
Certum  Beta. 

CERTIFICATE  [in  Law]  is  ufcd  for  a  Write- 
ing  made  in  any  Court,  to  give  Notice  to  another 
Court  of  any  thing  done  therein. 

CERTIFICATION  of 'A fjize  of  Novel  Diffeifn, 
<fyc.  is  a  Writ  granted  for  the  re-examining,  or 
Review  of  a  Matter  paffed  by  Aftive  before  any 
Ju dices,  and  is  called,  Certification  of  ne<w  Difcove- 
ries. 

CERTIFICANDO  de  Recognitione  Stapula ,  is  a 
Writ  directed  to  the  Mayor  of  the  Staple,  <&c. 
commanding  him  to  certify  the  Chancellor  of  a 
Statute  of  the  Staple,  taken  before  between  fuch 
and  fuch,  in  Cafe  where  the  Party  himfelf  detain¬ 
ed  it,  and  refufeth  to  bring  it  in.  L. 

CERTIORARI  is  a  Writ  out  of  the  Chancery 
to  an  inferior  Court,  to  call  up  the  Records  of  a 
Caufe  therein  depending,  that  confcionable  Juftice 
may  be  therein  adminiftred,  upon  Complaint  made 
by  Bill,  that  the  Party  which  feeketh  the  faid  Writ 
hath  received  hard  Dealing  in  the  faid  Court. 

CERVICAL,  or  Vertebral  Veffels,  are  the  Arte¬ 
ries  and  Veins  that  pafs  thro’  the  Vertebra  and 
Mufcles  of  the  Neck  up  to  the  Skull. 

CERVICALIS  Vena.  See  Vertebralis. 

CERVICAL  Nerves  \Anatomy]  are  feven  Pair 
of  Nerves  fo  called,  as  having  their  Origin  in  the 
Cervix ,  or  Neck  ;  the  firEb  arifes  from  the  firft 
and  fecond  Vertebrae  of  the  Neck,  and  contrary 
to  the  Neck,  come  out  before  and  behind;  where¬ 
as  the  other  fix  Pair  come  out  laterally  from  the 
Jointures  of  the  Vertebra ,  thro’  particular  Perfora¬ 
tions  :  The  firft  Pair  goes  to  the  Mufcles  of  the 
Head  and  Ear ;  the  fecond,  according  to  Dr.  Wil¬ 
lis ,  contributes  the  main  Branch  towards  the  For¬ 
mation  of  the  Diapbragmatick  Nerves ,  which,  ac¬ 
cording  to  Vieufeus ,  fpring  only  from  the  fourth 
and  fixth  Pair ;  the  three  laft  Pairs  joining  with  the 
two  firft  of  the  Dorfum  or  Thorax ,  make  the  Bra¬ 
chial  Nerves.  All  the  Cervical  Nerves  fend  innu¬ 
merable  Branches  to  the  Mufcles  and  other  Parts 
of  the  Head,  Neck,  and  Shoulders. 

CERVICALES  Defcendentes  [ Anatomy ]  Anta- 
gonifts  to  the  Sacro-Lumbares ,  coming  from  the 
3d,  4th,  <fth,  and  6th  Vertebra  of  the  Neck.  L. 

CERVIX  [in  Anatomy]  the  Hind-part  of  the 
Neck,  the  Fore-part  being  diftinguimed  by  the 
Name  of  Collum. 

CERUMINA  is  the  Filth  or  Wax  of  the  Ear, 
which  feems  to  be  fweat  out  from  the  Cartilages  : 
Others  think  it  comes  from  the  Glandules  which 
border  upon  the  Ears.  It  lerves  to  hinder  Duft, 
Motes,  or  little  Animals,  from  getting  into  the 
Ear.  L. 

CERUSS,  or  White-Lead-,  is  Lead  turned  into  a 
white  Form,  by  the  Means  of  the  Smoak  or  Va¬ 
pours  of  boiling  Vinegar. 

In  Philofoph.  Tran  fa  ft.  N.  137.  there  is  this  Ac¬ 
count  of  the  way  of  making  Cerufs  :  Pigs  of  clean 


and  foft  Lead  arecaft  into  thin  Plates,  a  Yard  long 
and  fix  Inches  broad  ;  thefe  are  rolled  round  fo  as 
the  Surfaces  no  where  meet  to  touch  ;  for  where 
they  do,  no  Cerufs  grows.  Each  of  thefe  is  put 
into  a  Pot  juft  capable  of  holding  one,  and  upheld 
by  a  little  Bar  from  the  Bottom,  that  it  come  not 
to  touch  the  Vinegar  which  is  put  into  each  Pot,  to 
effedt  the  Converiion.  Twenty  of  thefe  a-Breaft 
are  put  into  a  fquare  Bed  of  new  Horfe-Dung,  and 
each  Pot  is  covered  with  a  Plate  of  Lead,  and 
then  over  that,  with  Boards  as  clofe  as  can  well  be. 
This  repeated  four  times,  makes  one  Heap,  as  ’tis 
called,  containing  1600  Pots. 

After  three  Weeks,  the  Pots  are  taken  up,  the 
Plates  unrolled,  laid  on  Boards,  and  beaten  with  a 
Battledore,  till  all  the  Flakes  come  off,  which,  if 
good,  are  thick,  hard,  and  weighty.  Thefe  Flakes 
are  ground  with  Water  between  Milftones,  to  almoft 
an  impalpable  Finenefs  ;  after  which,  ’tis  moulded 
into  feveral  Parcels,  and  expofed  to  the  Sun  to 
dry,  rill  it  become  hard  and  fit  for  Ufe. 

’Tis  obferved,  that  fome  Pots  will  yield  thick 
and  good  Flakes,  while  others  alike  ordered  and  fet 
by  them,  without  any  poftible  Diftincftiou  of  Dif- 
advantage,  yield  few,  fmall,  or  none  at  all.  Some¬ 
times  the  Pots  are  taken  up  all  dry,  and  fometimes 
they  prove  beft ;  fometimes  they  are  taken  up  wet. 
The  Plates  that  cover  the  Pots  yield  better  and 
thicker  Flakes  than  do  the  Rolls  within  ;  and  the 
Outfides  next  to  the  Planks  bigger  and  better  than 
the  Infides  next  to  the  Rolls,  and  to  the  Spirits 
which  firft  rife  from  the  Vinegar. 

CESSAVIT  is  a  Writ  that  lieth  upon  this  gene¬ 
ral  Ground,  that  he  againft  whom  it  is  brought 
hath  negledted  to  pay  fuch  Rents,  or  to  perform 
fuch  Service  as  he  is  tied  to  by  his  Tenure,  and 
hath  not,  upon  his  Land  or  Tenement,  fufficient 
Goods  or  Chattels  to  be  dift rained.  L. 

CESSION  is  one  manner  of  an  Ecclefiaftical  Be¬ 
nefice’s  becoming  void.  By  the  Canon-Law,  if  a 
Clerk  have  one  Living,  tho’  under  8  Pounds  per 
Annum  Value,  and  takes  a  Second  of  what  Value 
foever,  the  former  is  void  without  a  Difpenfation  ,* 
that  is,  ’tis  void  de  jure ,  fed  non  de  fa  Ho.  But,  by 
Statute,  if  a  Clerk  have  one  Benefice  of  8  Pounds 
per  Annum,  or  upwards,  and  takes  another  of  any 
Value  whatfoever,  with  Cure  of  Souls,  and  without 
Difpenfation,  the  forrrier  Living  is  ipfo  fatfo  void  ; 
and  this  kind  of  Voidance  of  a  Living  is  called 
Cejjion.  And  what  is  called  Cejjion  in  other  Bene¬ 
fices,  is  called  Creation  in  relation  to  a  Bifhoprick ; 
for  if  an  Incumbent  be  made  a  Bifhop,  his  Bene¬ 
fice  is  faid  to  be  void  by  Creation. 

CESSION  [in  the  Civil-Lam]  is  putting  another 
Perfon,  who  therefore  is  called  the 

CESSIONARY,  into  the  Place  and  Right  of 
the  true  and  proper  Creditor  in  any  Cafe.  This  is 
alfo  called  Subrogation.  * 

CESSOR  [in  Law]  is  one  that  ceafeth  or  ne- 
glefteth  fo  long  to  perform  fome  Duty  belonging  to 
him,  as  that  by  this  his  Cefe,  or  Ceafing,  he  incurs 
the  Danger  of  the  Law,  and  hath,  or  may  have, 
the  Writ  Ceffavit  brought  againft  him.  And 
where  it  is  faid  in  their  Terms,  the  Tenant  Cef- 
feth  without  any  more  Words,  it  is  to  be  under- 
ftood,  the  Tenant  ceafeth  to  do  by  his  Lands  or 
Tenement. 

CESTUI  qui  Truf  [in  Law]  is  he  who  has 
Lands  in  Truft,  &c.  committed  to  him,  for  the 
Benefit  of  another.  F. 

CESTUI  qui  Vie  [in  Law]  one  for  whofe  Life 
any  Lands  or  Tenements  are  granted.  F. 
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CESTUI  qui  Ufe  [in Laid]  he  to  whofeUfe  ano¬ 
ther  Man  is  infeoffed  in  Lands  or  Tenements.  F. 

CETUS  [in  Ajlronomy]  the  Whale ,  a  Conftella- 
tion  of  the  Southern  Hemifphere. 

The  Stars  in  the  Conftellation  Cetus ,  in  Ptolemy’s 
Catalogue,  are  22;  in  Tycho’s,  21 ;  in  the  Britan- 
nick ,  78. 

CHACE  Guns  [of  a  Ship]  are  fuch  whofe  Ports 
are  either  in  the  Head,  and  then  they  are  ufed  in 
chafing  of  others }  or  elfe  they  are  in  the  Stern,  and 
are  ufed  only  when  they  are  chafed  or  purfued  by 
others. 

CHACONNE  [in  Mufick]  is  a  kind  of  Sara¬ 
band,  whofe  Meafure  is  always  Triple-time. 

CHAFE.  Seamen  fay  a  Rope  chafes,  when  it 
galls  or  frets  by  rubbing  againft  any  rough  and  hard 
thing :  Thus  they  fay.  The  Cable  is  chafed  in  the 
Hawfe,  when  it  is  fretted,  or  begun  to  be  worn 
out  there. 

CHAFERY  is  the  Term  for  one  of  the  Forges 
in  an  Iron-work  (fee  Iron).  The  other  is  called 
the  Finery. 

CHAFE-WAX  is  an  Officer  belonging  to  the 
Lord  High  Chancellor,  who  fits  the  Wax  for  the 
Sealing  of  Writs,  and  fuch  other  Inftruments  as 
are  by  his  Order  made  to  be  fent  out. 

CHAIN  is  an  Inftrument  ufed  in  Surveying ,  to 
meafure  Land  withal ,  of  which  there  are  feveral 
Sorts ;  as, 

1.  A  Chain  of  100  Foot  long,  each  Link  being 
one  Foot  in  Length  ;  and  at  each  10  Foot  there  is 
a  Plate  of  Brafs,  with  a  Figure  engraven  thereon, 
to  fhew  readily  how  many  Feet  are  from  the  Be¬ 
ginning  of  the  Chain  :  And  for  more  Eafe  in  ac¬ 
counting,  there  is  (or  fhould  be)  a  Brafs  Ring  at 
every  five  Links  j  that  is,  one  between  every  two 
Plates. 

This  Chain  is  mofl  commodious  for  meafuring 
of  large  Diftances  or  Lengths. 

2.  A  Chain  of  1 6  Foot  and  a  Half  in  Length, 
and  made  fo  as  to  contain  100  Links,  with  Rings 
.at  every  10th  Link. 

This  Chain  will  be  good  to  meafure  fmall  Gar¬ 
den-Grounds,  or  Orchards,  by  Perch  or  Pole  Mea¬ 
fure. 

3.  A  Chain  of  Four  Poles,  or  Perches,  in  Length, 
which  is  66  Foot,  or  22  Yards;  for  each  Perch 
contains  1 6  Foot  and  a  Half.  This  whole  Chain 
is  divided  into  100  equal  Parts,  or  Links,  whereof 
25  are  a  juft  Pole,  or  Perch ;  and  for  ready  account¬ 
ing,  there  is  ufually  a  remarkable  Diftinction,  by 
fome  Plate  or  large  Ring,  at  the  End  of  every  25 
Links :  Alfo,  at  the  End  of  every  10th  Link,  ’tis 
ufual  to  fallen  a  Plate  of  Brafs,  with  Notches  there¬ 
in,  denoting  how  many  Links  are  from  the  Begin¬ 
ning  of  the  Chain. 

This  Chain,  of  all  others,  is  the  molt  commo¬ 
dious  for  Land-Meafure. 

When  you  are  to  meafure  any  Line  by  the  Chain , 
you  need  to  regard  no  other  Denomination  but 
only  Chains  and  Links  fet  down  with  a  Prick  of 
your  Pen  betwixt  them  :  Thus  if  you  find  the  Side 
of  the  CloJ'e  to  be  6  Chains  and  35  Links  long,  it 
muft  be  put  down  thus  :  6.  35. 

But  if  the  Links  be  under  10,  a  Cypher  muft  be 
prefixed  j  fo  7  Chains  and  9  Links  muft  be  thus  fet : 
■7.  no. 

d. 


How  to  cafl  up  the  Content  of  a  Figure ,  the  Lines 
being  given  in  Chains  and  Links. 

Having  multiplied  Length  by  Breadth,  or  Bafe 
by  the  Half  Perpendicular,  <&c.  according  to  the 
Rules  for  finding  the  Content  of  Figures,  under  the 
Word  Area. 

Rule  I. 

From  the  Product  cut  off  5  Figures  towards  the 
Right-hand,  with  a  Dafh  of  your  Pen,  fo  fhall  thofe 
to  the  Left-hand  again  fignify  Acres. 

Rule  II. 

If  thefe  Five  cut  off  to  the  Right-hand  were 
not  all  Cyphers,  multiply  them  by  4  ;  and  cutting 
off  5  Figures  toward  the  Right-hand  again,  the 
reft  will  be  Roods  or  Quarters. 

Rule  III. 

Alfo,  if  amongft  thefe  five  Figures  cut  off  at  the 
fecond  Multiplication,  there  be  any  Figures  befides 
Cyphers,  then  multiply  all  the  Five  by  40,  cutting 
off  F’ive  again  with  a  Dafh,  and  thofe  on  the  Left- 
hand  fignify  Square  Perches  or  Poles  :  As  for  In- 
ftance  : 

Having  a  Square  Field  given,  whole  Sides  arc 
each  of  them,  7  Chains ,  25  Links,  the  Content  of 
this  Square  is  required  in  Acres,  Roods,  and  Perches. 

Length  7.  25 
Breadth  7.  25 


3^5 

1450 

Acres  525625 

4 

Rood  1  J  02500 

4 


Perch  2  J  00000 

Anfw.  5  Acres,  1  Rood,  and  1  Perch. 

The  Reafon  of  this  Practical  Rule  is  plain,  if 
you  confider  that  5  Chains  (or  20  Perches)  in 
Length,  and  2  Chains  (or  8  Perches)  in  Breadth, 
make  an  Acre  (or  160  Square  Perches) ;  Alfo,  5 
Chains  multiplied  by  2,  is  the  fame  with  500  Links 
by  200,  which  makes  100000  Square  Links. 

Wherefore  ’tis  evident,  that  525625  Square 
Links  (/'.  e.  the  Product  of  7.  25  by  7.25)  divided 
by  100000  ;  that  is,  by  cutting  off  five  Figures  on 
the  Right-hand,  leaves  5  Acres,  and  25625  Square 
Links  over. 

Alfo,  if  25625  Square  Links  do  contain  any 
Quarter  or  Quarters  of  an  Acre,  then  it  is  but 
multiplying  by  x,  and  dividing  by  rooooo,  (ie.  Five 
cut  off  from  the  Produdfs)  they  will  contain  fo 
many  Acres  as  now  they  do  Quarters  or  Roods ; 
for  any  Number  of  Quarters  multiplied  by  4,  pro¬ 
duce  the  like  Number  of  Integers,  and  only  Divi- 
fion  reduces  them  to  the  right  Denomination  :  So 
that  25625  multiplied  by  4,  gives  i  '  02500;  which 

divided 
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divided  by  iooooo,  leaves  1  Acre  and  2500  Quar- 
r^rs  of  Square  Links  over.  ,  XT  ^ 

This  laid  Remainder  2500  (being  the  true  Num¬ 
ber  of  Square  Links  multiplied  by  4)  it  multiplied 
7o  (which  is  i  of  160)  it  muftas  often  contain 
iooooo  Square  Links,  as  the  i  of  2500,  ».  e  <S*5s 
contained!  the  Square  Perches.  , 

Thus  iooooo  divided  by  160,  gives  625,  s 
anfwerin®  to  1  Perch :  Alio  2500  multiplied  by 
40,  gives°  iooooo,  or  1  Acre  (after  Divifion)  or 
five  Figures  cut  oft. 

i  f  | 

kn-  •  v ) 1  ,  ' )  fli  , 

jjfou.  by  the  Chain  to  take  an  Angle  in  the  Field . 

Firft,  Meafure  along  the  Hedge  AB  any  fmall 
Diftance,  as  A  2,  two  Chains  :  Alfo  meafure  along 
th’  Hedge  AC  what  Number  of  Chains  youpleaie, 
no  matter  whether  they  be  equal  to  the  former  or 
not,  as  A  a,  two  Chains ;  then  meafure  the  Diftance, 
2,  3  j  fuppofe  it  be  1  Chain,  68  Links. 


To  plot  which,  draw  the  Line  AB  at  Pleafure, 
and  fet  off  2  Chains  from  A  to  2 ;  then  take  in 
your  Compaffes  the  Diftance  of  A  3,  2  Chains, 

Jetting  one  Foot  in  A,  defenbe  the  Arch  2,  3  ■ 
take  alfo  in  your  Compaffes,  1  Chain,  68  Links,  fet 
Sfrom  a  to  3,  and  thro’  the  Point  3  draw  A  C  , 
fo  you  have  \he  Angle  B  AC  of  the  Held  truly 

PlThe'fame  may  be  otherwife  performed,  thus : 

Set  a  Stick  in  the  Angle,  and  putting  the  Ring 
at  one  End  of  the  Chain  over  it,  take  the  other 
End  in  your  Hand,  and  ftretch  out  the  Chain  along 
the  Hedge  A  B,  and  where  it  ends  at  5,  fet  a  Stick  , 
then  ftretch  the  Chain  along  the  Hedge  AC,  and 
at  the  End  thereof  fet  another  Stick,  as  at  4,  then 
let  loofe  the  Chain  from  A,  and  meafure  the  D  - 
£nce  5,  4,  which  fuppofe  74  Links,  then  plot  it 

35  ByC*L  Means  you  may  furvey  a  Field  by  going 
round  the  fame  with  the  Chain  onW  by  ta1an|  rdl 
the  Angles,  and  meafunng  the  Sides.  I  he  lame 
may  bf  plotted  by  Diredion  given  under  the  Word 

S“c8a!n-SHOT  is  two  Bullets,  or  rather  Half 
Bullets,  with  a  Chain  between  them,  their  Uleis 
(at  Sea)  to  fhoot  down  Yards  and  Malts,  or  cut 

Shrouds,  or  any  Rigging  of  a  Ship. 

CHAIN-WALLS  [in  a  Ship]  are  the  broad 
Timbers  which  are  made  jutting  out  of  her  bides, 
to  which,  with  Chains,  the  Shrouds  are  faltcned, 
and  by  them  fpread  out,  the  better  to  fupport  the 

^CHAINS  Tin  a  Skip]  3re  thofe  Irons  to  which 
the  Shrouds  If  the  % .  are  made  fad  to  the 
Chain-Wales  at  the  Ship  s  Sides.  >  . 

,  CHALASTICK  Medicines  [XaActr/^  of  ****'/"’ 
Gr.  to  render  lax]  are  inch  as  by  their  temperate 

Vol,  r. 


and  moderate  Heat,  do  comfort  and  ftrengt-hen  the 

Parts  to  which  they  are  applied. 

CHALAZA  [of  X<k.a£*  Gr.  a  Hail-pone]  the 
Treadle  of  an  Egg  3  every  Egg  has  two  of  them, 
one  in  the  obtufe,  and  the  other  in  the  acute  Enu. 
There  is  more  of  them  in  the  White  3  yea  they  ftick 
clofer  to  the  Yolk,  and  arefaftened  to  its  Membrane. 
They  are  fomething  long  Bodies,  more  concrete  than 
the  White,  and  whiter,  knotty,  have  fome  fort  ot 
Light,  as  Hail,  whence  they  have  their  Name 3  for 
each  Chalaza  confifts,  as  it  were,  ot  fo  many  liail- 
ftones  feparated  from  each  other  by  that  White . 

One  of  them  is  bigger  than  the  other,  and  fuither 
from  the  Yolk  ;  is  extended  towards  the  obtule 
End  of  the  Egg :  The  other  is  lefs,  and  extends  lt- 
felf  from  the  Yolk  towards  the  acute  End  ot  the 
Eag  The  Greater  is  made  up  of  two  or  three 
Knots,  like  fo  many  Hail-ftones,  which  are  mode¬ 
rately  diftant  from  each  other,  the  lefs  in  order  to 
fucceed  the  Greater. 

It  is  alfo  a  Difeafe  incident  to  Swine.  Blan- 

Ch' CHALAZION  Gr f)  is  a  little  Swel¬ 

ling  in  the  Eye-lids,  like  a  lire le  Hail-ftone. 

(3HALCANTHUM  Rubefattum?  is  only  Vitriol 

calcined  to  Rednefs. 

CHALCOGRAPHY  is  the  Art  of  Engraving, 
Sculpture,  &c. 

CHALLENGE  [in  Common-Law J  lignihes  an 
Exception  againft  Perfons  or  Things  j  as,  a  Pri- 
foner  may  except  againft  the  partial  impannelling 
of  a  Jury,  or  againft  the  Inefficiency  ot  the  Ju- 

CHALOUP.  See  Shallop. 

CHALYBEAT  [of  X*m4,  Gr.  Steelj  is  that 
which  partakes  of  the  Nature  of  Steel  :  Thus  Cha- 
lybeat  Medicines  are  a  Preparation  of  Steel  or  Iron, 
or  a  Compofition  in  which  Steel  or  Iron  is  an  ln- 

gl  CHALYBEAT  Crystals  of  Tartar.  ScQ'Cream 

of  Tartar.  ,  „ 

CHAMADE  is  a  Signal  made  by  the  Enemy,  ei¬ 
ther  by  Beat  of  Drum  or  Sound  of  Trumpet,  when 
they  have  any  Matter  to  propound  j  as,  when  they 

found,  or  beat  a  Farley.  _ 

CHAMBER.  That  Part  of  the  Cavity  ot  a  great 
Gun  where  her  Charge  lies,  is  celled the ■  Chamber. 
Thefe  Pieces  which  at  Sea  they  call  Mur t. severs, 
have  Chambers  which  are  put  in  at  their  Breeches 
CHAMBERLAIN  [from  the  French,  .Chambel- 
lan  •  i  e  Cubicularius  vel  Frafettus  Cubicu.i]  is 
ufed  in  divers  Senfes  in  our  Chronicles,  and  old 
Books  of  Laws  and  Statutes ;  as,  the  Lord  Great 
Chamberlain  of  England ,  Lord  Chamberlain  ot  the 
Kixtfs  Houfe ,  the  King’s  Chamberlain ,  1 3  £.  1.  c. .41  - 
17  R  II.  c.  1 6.  to  whofe  Office  it  appertained!  to 
look  to  the  King’s  Chambers  and  Wardrobe,  and 
to  govern  the  Under-Servants  and  Officers  there. 
There  is  alfo  a  Chamberlain  of  any  ot  the  King  s 
Courts  ;  as,  Chamberlain  of  the  Exchequer,  5 1  H.  111. 
Stat.  v.  12  Ed.  III.  14.  26  H.  VII.  2.  There  is  a 
Chamberlain  of  North  Wales ,  of  Chefler,  of  the 
City  of  London.  This  Officer  is  commonly  the 
Receiver  of  all  Rents  and  Revenues  belonging  to 
the  City  whereof  he  is  Chamberlain.  When  there 
is  no  Prince  of  Wales  and  Earl  of  Chefier,  the 
Chamberlain  of  Chefier  hath  the  Receipt  and  Re¬ 
turn  of  all  Writs  coming  thither  out  ot  any  ot  the 

Kind’s  Courts.  .  _  _  c  ,  . 

In  the  Exchequer  there  be  two  Officers  of  this 

Nome,  who  were  wont  to  keep  a  enrolment  of 
the  Fells  of  Receipts  and  Exit  us,  and  kept  certain 
Keys  of  the  TreVury  and  Records.  They  kept 
2  P 
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alfo  the  Keys  of  that  Treafury  where  the  Leagues 
of  the  King’s  Predeceflors,  and  divers  ancient 
Books ;  as,  Dooms-day  Book ,  and  the  Black-Book  of 
the  Exchequer ,  remain. 

CHAMBRANLE,  an  Ornament,  in  Mdfonry 
and  Joyner' s-Work,  bordering  the  three  Sides  of 
Doors,  Windows,  and  Chimneys.  It  is  different, 
according  to  the  feveral  Orders,  and  con  filling  of 
three  Parts  ;  viz.  the  Top,  called  the  Traverfe, 
and  the  two  Sides,  the  Afcendants. 

CHAMFER,  CHAMFRET  [in  Architecture-] 
is  an  Ornament  confifling  of  Half  a  Scotia ,  being 
a  kind  of  fmall  Furrow  or  Gutter  on  a  Column, 
called  alfo  a  Scapus ,  Stria,  <&c. 

CHAMFERING,  CHAMFRAINING  [  in 
Architecture]  is  a  Term  ufed  for  the  cutting  the 
Edge  or  End  of  any  thing  allope  or  bevil. 

CHAMP ARTORS,  fuch  as  practife  Champar- 
try. 

CHAMP ARTRY  [in  Common-Law]  fignifies  a 
Maintenance  of  any  Man  in  his  Suit  depending,  up¬ 
on  Condition  to  have  Part  of  the  Things  (be  it 
Lands  or  Goods)  when  recovered. 

CHAMPION  [in  the  Common-Law]  is  ufed  no 
lefs  for  him  that  trieth  a  Combat  in  his  own  Caufe, 
than  for  him  that  fighteth  in  the  Quarrel  or  Place  of 
another  ;  and,  according  to  BraCion ,  and  fotne 
others,  it  is  ufed  for  one  that  holdeth  by  Serjeantry, 
or  fome  fuch  Service,  of  another.  There  is  alfo 
an  Officer  now  called 

CHAMPION  of  the  King ,  who  is  at  a  Corona¬ 
tion,  while  the  King  is  at  Dinner,  to  ride  armed, 
Cap-a-pee ,  into  Wejtminjter-Hall ,  and,  by  a  Herald, 
make  a  Challenge,  That  if  any  Perfon  fhall  deny 
the  King’s  Title  to  the  Crown,  he  is  there  by  ready 
to  defend  it :  Which  done,  the  King  drinks  to  him, 
and  fends  him  a  Gilt  Cup  with  a  Cover,  full  of 
Wine,  which  he  hath  for  his  Fee. 

CHANCE  is  the  Probability  of  an  Event,  and  is 
greater,  or  lefs,  according  to  the  Number  of 
Chances  by  which  it  may  happen,  compared  with 
the  Number  of  all  the  Chances,  by  which  it  may 
either  happen  or  fail ; 

Thus :  If  an  Event  has  3  Chances  to  happen 
and  2  to  fail,  the  Probability  of  its  happening  may 
be  eflimated  to  be  and  the  Probability  of  its 
failing  f . 

Therefore,  if  the  Probability  of  Happening  or 
Failing  are  added  together,  the  Sum  will  always  be 
equal  to  Unity. 

If  the  Probabilities  of  Happening  or  Failing  are 
unequal,  there  is  what  is  commonly  called  Odds 
for,  or  againfl,  the  Happening  or  Failing  ;  which 
Odds  are  proportional  to  the  Number  of  Chances 
for  Happening  or  Failing. 

The  Expectation  of  obtaining  any  thing,  is 
eftimated  by  the  Value  of  that  Thing,  multiplied 
by  the  Probability  of  obtaining  it; 

Thus  :  Suppofing  that  A  and  B  play  together ; 
that  A  has  depofited  5  Pounds,  and  B  3  Pounds  ; 
that  the  Number  of  Chances  which  A  has  to  win 
is  4  ;  and  that  the  Number  of  Chances  which  B 
has  to  win  is  2  :  Since  the  whole  Sum  depofited 
is  8,  and  that  the  Probability  which  A  has  of  get¬ 
ting  it  is  it  follows,  that  the  Expedition  of  A 
upon  the  whole  Sum  depofited,  will  be  f  x  f  =  5  \ ; 
and  for  the  fame  Reafon,  the  Expedition  of  B 
will  be  f  X  f  =  2  j. 

The  Risk  of  lofing  any  thing,  is  eftimated  by  the 
Value  of  that  Thing,  multiplied  by  the  Probability 
of  lofing  it. 

If  from  the  refpedtive  Expeditions  which  the 
Gamefters  have  upon  the  whole  Sum  depofited,  the 


particular  Sums  they  depofite  (that  is,  their  own 
Stakes)  be  fubtradled,  there  will  remain  the  Gain, 
if  the  Difference  is  politive  ;  or  the  Loft,  if  the 
Difference  is  negative; 

Thus  :  If  from  5  f,  the  Expedition  of  A ,  ^ 
(which  is  his  own  Stake)  be  fubtradled,  there  will 
remain  y  for  his  Gain  :  Like  wife,  if  from  aj,  the 
Expedition  of  B,  3  (which  is  his  own  Stake)  be 
fubtradled,  there  will  remain  —  y  for  his  Gain,  or 
y  for  his  Lofs. 

Again :  If  from  the  refpedlive  Expeditions, 
which  either  Gamefter  has  upon  the  Sum  depofited 
by  his  Adverfary,  the  Risk  of  lofing  what  he  him- 
felf  depofits  be  fubtradled,  there  will  likewife  remain 
his  Gain  or  Loft; 

Thus :  In  the  preceding  Cafe,  the  Stake  of  B 
being  3,  and  the  Probability  which  A  has  of  win¬ 
ning  it  being  •*,  the  Expedition  of  A  upon  that 
Stake  is  f  x  £  =  -§  =  2.  Moreover,  the  Stake 
of  A  being  5,  and  the  Probability  of  lofing  it  be¬ 
ing  f,  the  Risk  which  A  runs  of  lofing  his  own 
Stake,  is  f  x£  =  -y  =  if :  Therefore,  if  from  the 
Expedition  2,  the  Risk  1  f  be  fubtradled,  there 
will  remain  4,  as  before,  for  the  Gain  of  A  ;  and, 
by  the  fame  Way  of  arguing,  the  Loft  of  B  will  be 
found  to  be  4.  N.  B.  Tho’  the  Gain  of  the  one 
is  the  Lofs  of  the  other,  yet  it  will  be  convenient 
to  look  for  them  feverally,  that  one  Operation  may 
be  a  Proof  of  the  other. 

If  there  is  a  certain  Number  of  Chances  by  which 
the  Poffeftion  of  a  Sum  can  be  fecured,  and  alfo  a 
certain  Number  of  Chances  by  which  it  may  be 
loft,  that  Sum  may  be  infured  for  that  Part  of  it 
which  Ihall  be  to  the  whole  as  the  Number  of 
Chances  there  is  to  lofe  it  is  to  the  Number  of  all 
the  Chances; 

Thus :  If  there  be  19  Chances  to  fecure  the  Pof- 
feflion  of  1000  /.  and  1  Chance  to  lofe  it,  the  In- 
furance  Money  may  be  found  by  this  Propor¬ 
tion  : 

As  20  is  to  1,  fo  is  1000  to  50 ;  therefore  50 
is  the  Sum  that  ought  to  be  given,  in  this  Cafe,  to 
infure  1000/. 

If  two  Events  have  no  Dependance  on  each 
other,  fo  that  p  be  the  Number  of  Chances  by 
which  the  firft  may  Happen,  and  y  the  Number  of 
Chances  by  which  it  may  Fail  ;  and  likewife,  that 
r  be  the  Number  of  Chances  by  which  the  fecond 
may  Happen,  and  s  the  Number  of  Chances  by 
which  it  may  Fail  :  Multiply  p  -f-  y  by  r  -|-  r, 
and  the  Produdl  pr~\-qr-]-ps-\-qs  will  con¬ 
tain  all  the  Chances  by  which  the  Happening  or 
Failing  of  the  Events  may  be  varied  amongft  one 
another. 

Therefore,  if  A  and  B  play  together,  on  Con¬ 
dition,  that  if  both  Events  happen  A  fhall  win,  and 
B  lofe,  the  Odds  that  A  fhall  be  the  Winner,  are 
as  p  r  to  y  r  p  s  y  s  ;  for  the  only  Term  in 
which  both  p  and  r  occurs  is  p  r  :  Therefore  the 

Probability  of  A\  winning  is 

But  if  A  holds  that  either  one  or  the  other  will 
Happen,. the  Odds  of  A's  winning  are  as pr-\-  q  r 
+  p  s  to  y  r  ;  for  fome  of  the  Chances  that  are 
favourable  to  A ,  occur  in  every  one  of  the  Terms 
p  r,  qr,  ps. 

Again:  If  A  holds  that  the  firft  will  happen, 
and  the  fecond  fail,  the  Odds  are  as  p  s  to  p  r 
y  r  -|-  y  r. 

From  what  has  been  faid,  it  follows,  That  if  a 
Fraction  expreffes  the  Probability'  of  an  Event,  and 
another  Fraction  the  Probability  of  another  Event, 

and 
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and  thofe  two  Events  are  independent,  the  Proba¬ 
bility  that  both  thofe  Events  will  happen  will  be 
the  Produdt  of  thofe  two  Fractions  ; 

Thus :  Suppofe  I  have  two  Wagers  depending, 
in  the  firft  of  which  I  have  3  to  2  the  beft  of  the 
Lay,  and  in  the  fecond  7  to  4,  What  is  the  Pro¬ 
bability  I  win  both  Wagers  ? 

The  Probability  of  winning  the  firft  is  f,  that  is 
the  Number  of  Chances  I  have  to  win,  divided  by 
the  Number  of  all  the  Chances  ;  the  Probability 
of  winning  the  fecond  is  H  :  Therefore  multiply¬ 
ing  thefe  two  Fradtions  together,  the  Produdt  will 
be^,  which  is  the  Probability  of  winning  both 
Wagers.  Now  this  Fradtion  being  fubtradted  from 
1,  the  Remainder  is  which  is  the  Probability  I 
do  notwin  both  Wagers ;  therefore  the  Odds  againft 
me  are  34  to  21. 

a0.  If  I  would  know  what  the  Probability  is  of 
winning  the  firft  and  lofing  the  fecond,  I  argue 
thus  :  The  Probability  of  winning  the  firft  is  f ,  the 
Probability  of  lofing  the  fecond  is  H  :  Therefore, 
multip'ying  |  by  the  Product  f-f  will  be  the 
Probability  of  my  winning  the  firft,  and  lofing  the 
fecond;  which  being  fubtradted  from  1,  there  will 
remain  f{,  which  is  the  Probability  I  do  not  win 
the  firft,  and  at  the  fame  time  lofe  the  fecond. 

30.  If  I  would  know  what  the  Probability  is  of 
winning  the  fecond,  and  at  the  fame  time  loling  the 
firft,  I  fay  thus :  The  Probability  of  winning  the 
fecond  is  3  the  Probability  of  lofing  the  firft 
is  ,  :  Therefore  multiplying  thefe  two  Fradtions  to¬ 
gether,  the  Produdt  ff  is  the  Probability  I  win  the 
fecond,  and  alfo  lofe  the  firft. 

40.  If  I  would  know  what  the  Probability  is  of 
lofing  both  Wagers,  I  fay,  The  Probability  of  lofing 
the  firft  is  7,  and  the  Probability  of  lofing  the  fe¬ 
cond  if;  therefore  the  Probability  of  lofing  them 
both  is  ;  which  being  fubtradted  from  1,  there 
remains  f  ^  :  Therefore  the  Odds  againft  lofing  both 
Wagers  is  47  to  8. 

This  Way  of  reafoning  is  plain,  and  is  of  very 
great  Extent,  being  applicable  to  the  Happening  or 
Failing  of  as  many  Events  as  may  fall  under  Con- 
fideration  ;  thus  :  If  I  would  know  what  the  Pro¬ 
bability  is  of  milling  an  Ace  4  Times  together  with 
a  common  Die,  I  confider  the  milling  of  the  Ace 
4 Times,  as  the  Failing  of  4  different  Events;  now 
the  Probability  of  milting  the  firft  is  £,  the  Proba- 
Dility  of  miffing  the  fecond  is  alfo  J-,  the  third 
and  the  fourth  f  ;  therefore  the  Probability  of 
miffino-  the  Ace  4  times  together  is£x£x£x| 
£=:  ;  which  being  fubtradted  from  1,  there 

will  remain  for  the  Probability  of  throwing 
it  once  or  oftner  in  4  Times  :  Therefore  the  Odds 
of  throwing  an  Ace  in  4  Times  is  671  to  (125. 

But  if  the  flinging  of  an  Ace  was  undertaken  in 
3  Times,  ’tis  plain,  that  the  Probability  of  miffing 
it  3  Times  would  be  £x£x  irk '■>  which  be¬ 
ing  fubtradted  from  1,  mere  will  remain  2f£  for 
the  Probability  of  throwing  it  once  or  oftner  in  3 
Times  :  Therefore  the  Odds  againft  throwing  it 
in  3  Times,  are  125  topi. 

Again  :  Suppofe  we  would  know  the  Probability 
of  throwing  an  Ace  once  in  4  Throws,  and  no 
more :  Since  the  Probability  of  throwing  it  the 
firft  Time  is  f,  and  the  Probability  of  milling  it 
the  other  3  Times  is  £  X  £  X  *  it  follows,  that  the 
Probability  of  throwing  it  the  firft  Time,  and  mif¬ 
fing  it  3  Times  fucceffively,  is  i  x|x^x  J  = 
j  but,  becaufe  it  is  polftble  to  hit  it  111  every 
Throw  as  well  as  at  firft,  it  follows,  that  the  Pro¬ 
bability  of  throwing  it  opcc  in  4 Throws,  and  mif- 
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fing  the  other  3  Times,  is - which 

being  fubtradted  from  1,  there  will  remain 
from  the  Probability  of  not  throwing  it  once,  and  no 
more,  in  4  Times  :  Therefore  if  one  undertakes  to 
throw  an  Ace  once,  and  no  more,  in  4  Times,  he 
has  500  to  796  the  worft  of  the  Lay,  or  5  to  8 
very  near. 

Suppofe  two  Events  are  fuch,  that  one  of  them 
has  twice  as  many  Chances  to  come  up  as  the 
other,  What  is  the  Probability  that  the  Event  which 
has  the  greater  Number  of  Chances  to  come  up 
does  not  happen  twice  before  the  other  happens 
once,  which  is  the  Cafe  of  flinging  7  with  two 
Die’s  before  4  once?  Since  the  Number  of  Chances 
are  as  2  to  1,  the  Probability  of  the  firft  happening 
before  the  fecond  is  but  the  Probability  of  its 
happening  twice  before  it,  is  but  f  x  f  or  f  : 
Therefore  ’tis  5  to  4  Seven  does  not  come  up  twice 
before  Four  once. 

But  if  it  was  demanded,  What  muft  be  the  Pro¬ 
portion  of  the  Facilities  of  the  coming  up  of  two 
Events,  to  make  that  which  has  the  moft  Chances 
to  come  up  twice  before  the  other  comes  up  once  ? 
The  Anfwer  is,  12  to  5  very  near  (and  this  Pro¬ 
portion  may  be  determined  yet  with  a  greater  Ex- 
adtnefs);  for  if  the  Proportion  of  Chances  is  12  to 
5,  it  follows,  that  the  Probability  of  throwing  the 
firft  before  the  fecond  is  if,  and  the  Probability  of 
throwing  it  twice  is  if  X  if  or  iff-,  therefore  the 
Probability  of  not  doing  it  is  iff  :  Therefore  the 
Odds  againft  are  as  145  to  144,  which  comes  very 
near  a  Proportion_of  Equality. 

What  we  have  faid  hitherto  concerning  two  or 
more  Events,  relates  only  to  thofe  which  have  no 
Dependency  on  each  other  :  As  for  thofe  that 
have  a  Dependency,  the  Manner  of  arguing  about 
them  will  be  a  little  altered.  But  to  know  in  what 
the  Nature  of  this  Dependency  confifts,  I  fhall  pro- 
pofe  the  two  following  eafy  Problems. 

Suppofe  there  is  a  Heap  of  13  Cards  of  one  Co¬ 
lour,  and  another  Heap  of  1 3  Cards  of  another  Co¬ 
lour,  What  is  the  Probability,  that  taking  one  Card 
at  a  Venture  out  of  each  Heap,  I  fhall  take  out  the 
two  Aces  ? 

The  Probability  ot  taking  the  Ace  out  of  the  firft 
Heap  is  jf,  the  Probability  of  taking  the  Ace  out 
of  the  fecond  is  alfo  ;  therefore  the  Probability 
of  taking  out  both  Aces  is  17  x  l6^  ;  which 
being  fubtradted  from  1,  there  will  remain  : 
Therefore  the  Odds  againft  me  are  168  to  1. 

But  fuppofe,  that  out  of  one  Angle  Heap  of  13 
Cards  of  one  Colour,  I  ftiould  undertake  to  take 
out,  firft  the  Ace,  fecondly  the  Two :  Tho’  the 
Probability  of  taking  out  the  Ace  be  17,  and  the 
Probability  of  taking  out  the  Two  be  likewife  ,7, 
yet  the  Ace  being  fuppofed  as  taken  out  already, 
there  will  remain  only  12  Cards  in  the  Heap,  which 
will  make  the  Probability  of  taking  out  the  Two  to 
be  if  ;  therefore  the  Probability  of  raking  out  the 
Ace,  and  then  the  Two,  will  be  ffxff  :  And 
upon  this  way  of  reafoning  may  the  whole  Dodtrine 
of  Combinations  be  grounded. 

’Tis  plain,  that  in  this  laft  Queftion  the  two 
Events  propofed  have  on  each  other  a  Dependency 
of  Order,  which  Dependency  confifts  in  this,  That 
one  of  the  Events  being  fuppofed  as  having  hap¬ 
pened,  the  Probability  of  the  other’s  happening  fs 
thereby  altered  ;  whereas  in  the  firft  Queftion,  the 
taking  the  Ace  out  of  the  firft  Heap  does  not  alter 
the  Probability  of  taking  the  Ace  out  of  the  fe¬ 
cond  :  Therefore  the  Independency  of  Events  con- 
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fills  in.  this,  That  the  Happening  of  one  does  not 
alter  the  Degree  of  Probability  of  the  other’s  Hap¬ 


pening.  - 

We  have  feen  already  how  to  determine  the  Pro¬ 
bability  cf  the  happening  of  as  many  Events  as  may 
be  affigned,  and  the  failing  of  as  many  others  as 
may  be  affigned  likewife,  when  thofe  Events  are 
independent :  We  have  feen  alfo  how  to  determine 
the  happening  of  two  Events,  or  as  many  as  may 
be  affigned,  when  they  are  dependent. 

If  the  Events  in  queftion  are  n  in  Number,  and 
afe  fuch  as  have  the  fame  Number  a  of  Chances, 
by  which  they  may  happen,  and  likewife  the  lame 
Number  b  of  Chances  by  which  they  may  fail, 
raife  a  +  b  to  the  Power  n.  , 

And  if  A  and  B  play  together,  on  Condition, 
that  if  either  one  or  more  of  the  Events  in  queftion 
do  happen,  A  fhall  win  and  B  lole,  the  Probabi¬ 


lity  of  A's  winning  will  be 


a-\~b\n  — i>n 

7 


and  that 


h* 


of  B's  winning  will  be  — r- ?  f°r  when  a  -\-b 

a  —j—  t\n 

is  actually  raifed  to  the  Power  n,  the  only  Term  in 
which  a  does  not  occur,  is  the  laft  bn :  Therefore 
all  the  Terms  but  the  laft  are  favourable  to  A. 


Thus  :  If  raifing  a-\-b  to  theCube as-j- 

%  a2  b -J-  3  ab2-f-b3,  all  the  Terms  bur  will 
be  favourable  to  A  ,  and  therefore  the  Probability 

a3  *4-  3  a1  b  3  a  b2 

of  A's  winning  will  be  - - r-  •  ~~~  or 

a  *4-  b\ 

f,  - iL  ,  and  the  Probability  of  B's  win- 

aA-bV 

p  r . 

mng  will  be  ~ 

a  -j—  b  1 

But  if  A  and  B  play,  on  Condition,  that  if  ei¬ 
ther  two  or  more  of  the  Events  in  queftion  do 
happen,  A  fhall  win  ;  but  in  cafe  one  only  hap¬ 
pens,  or  none,  B  fhall  win,  the  Probability  of  A's 

.„  L  *  +  —  nabn-i  —  bn  r 

winning  will  be  — - - j - ;  for  the 

a  •— J~  b  ^ 

only  two  Terms  in  which  a  a  does  not  occur,  are 
the  two  laft,  viz.  n  a  b»-*  and  bn  •  and  fo  of  the 


reft. 

CHANCEL  [fo  called  of  Cancellum ,  which,  in 
the  lower  Latin-,  is  ufed  in  the  fame  Senfe,  from 
Cancell’s  Latices,  or  Crofs-Bars,  wherewith  the 
Chancels  were  anciently  encompaffed,  as  they  are 
now  with  Rails]  a  Part  of  the  Choir  of  a  Church, 
between  the  Altar  or  Communion-Table  and  the 
Baluftrade  or  Rails  that  inclofe  it,  where  the  Mini- 
fter  is  placed,  at  the  Celebration  of  the  Commu¬ 
nion. 

CHANCELLOR  is  a  Title  given,  in  our  King¬ 
dom,  to  him  that  is  the  Chief  Man  for  Matter  of 
Juftice  (in  private  Cafes  efpecially)  next  to  the 
Prince  :  For  whereas  all  other  Juftices  are  tied  by 
the  Law,  and  may  not  fwerve  from  it  in  Judge¬ 
ment,  the  Chancellor  hath,  in  this,  the  King’s  abfo- 
lute  Power  to  moderate  and  temper  the  written 
Law,  fubjcdling  himfelf  only  to  the  Law  of  Na¬ 
ture  and  Confcience,  and  ordering  all  things  juxta 
JEquum  &  Bonum  :  And  therefore  Stamford ,  in 
his  Prerogative ,  c.  20.  p.  65.  faith,  That  the  Cha?i~ 
'cellor  hath  two  Powers,  one  Abfiolute,  and  the  other 
Ordinary  f  meaning,  that  tho’  by  his  ordinary  Power, 
in  fome  Cafes,  he  muft  obferve  the  Form  of  Pro¬ 
ceeding  as  the  other  Ordinary  Judges  do,'  yet,  that 
in  his  abfolige  Power  he  is  not  limited  by  the  writ¬ 


ten  Law,  but  by  Confcience  and  Equity,  according 
to  the  Circumftances  of  the  Matter  in  queftion.  j 

This  high  Officer  now  bears  the  Title  of  Lord 
High  Chancellor  of  Great  Britain.  But  there  are 
others  that  bear  this  Name  of  Chancellor  j  as,  the 

CHANCELLOR  of  the  Exchequer ,  who  fits 
in  the  Court  and  Exchequer-Chamber,  and,  with  the 
reft  of  the  Court,  ordereth  things  to  the  King’s  beft 
Benefit.  He  is  always  in  Commiffion  with  the 
Lord  Treafurer  for  the  letting  of  Crown  Lands,  <&c. 
and  hath,  by  the  Privy  Seal  from  the  King,  Power 
with  others,  to  compound  for  Forfeitures  of  Bonds 
upon  penal  Statutes  j  and  his  Power  extends  to  the 
Firft-Fruits  Office,  <&c. 

CHANCELLOR  of  the  Dutchy  «/Lan  carter, 
is  an  Officer  in  that  Court  principally  to  judge  and 
determine  all  Controverfies  between  the  King  and 
his  Tenants  about  the  Dutchy-La?id,  and  otherwife 
to  diredt  all  the  King’s  Affairs  belonging  to  that 
Court. 

CHANCERY  is  a  Court  of  Equity  and  Con¬ 
fcience,  moderating  the  Rigors  of  other  Courts, 
and  is  not  tied  ftriclly  to  the  Letter  of  the  Law. 
The  Officers  in  it  are  :  The  Lord  Chancellor ,  or 
Keeper  of  the  Great  Seal ;  Twelve  Maficrs  of  Chan - 
eery ,  whereof  fome  are  always  fitting  in  their  Turn 
on  the  Bench,  as  A  fit fi  ants  ,  the  Six  Clerks ,  who 
have  under  them  about  90  Clerks,  in  the  Nature 
of  Attorneys  in  the  Court  ',  two  Chief  Examiners, 
who  have  each  of  them  feveral  Clerks  j  one  Chief 
Regifier ,  who  ufually  hath  four  or  five  Deputies  j 
the  Clerk  of  the  Crown  ;  the  Warden  of  the  Fleet, 
the  V/ber,  Serjeant  at  Arms ,  and  Cryer  of  the  Court , 
the  Cur  ft  or  s  and  their  Clerks  of  the  Petty  Bag  ; 
the  Clerk  of  the  Appeals ,  of  the  Faculties ,  Patents , 
Prefentations,  Difmtjfion,  Licences  to  alienate.  In¬ 
junctions,  E?irollments ,  Protections,  Subpoenas,  and  of 
the  Affidavits,  See.  the  Sealer,  Chafe-Wax,  See. 

CHANCE-MEDLEY  [in  Law]  fignifies  the 
cafiial  killing  of  a  Man,  not  altogether  without 
the  Killer’s  Fault,  tho’  without  an  evil  Intent. 

CHANDELIERS  [in  Fortification)  are  Wooden 
Parapets  made  of  two  upright  Stakes  fix  Foot  high, 
which  lupport  divers  Planks  laid  acrofs  one  another, 
or  Bavins  filled  with  Earth.  They  are  made  ufe  of 
in  Approaches,  Galleries,  and  Mines,  to  cover  the 
Workmen,  and  to  hinder  the  Befieged  from  force- 
ing  them  to  quit  their  Labours.  The  only  Differ¬ 
ence  between  Chandeliers  and  Blinds  is,  that  the 
former  ferve  to  cover  the  Pioneers  before,  and  the 
latter  to  cover  them  over-Head. 

CHANEL  [in  the  lonick  Capital]  is  a  Part 
which  is  fomewhat  hollow  under  the  Abacus,  after 
the  Life l,  and  lies  upon  the  Echinus,  having  its 
Contours  or  Turnings  on  each  Side,  to  make  the 
Voluta's. 

CHANGES  [in  Arithmetick ,  &c.J  the  Permu¬ 
tations,  or  Variations,  of  any  Number  of  Quantities, 
with  regard  to  their  Pofition,  Order,  &c.  See 
Combination. 

CHAOS  [of  X*©-,  Gr.]  The  ancient  Ethnick 
Philofophers  fuppofe  the  World  to  be  formed  at  firft 
out  of  a  Chaos  ,•  that  is,  a  dark  kind  of  turbulent 
Atmofphere,  or  a  diforderly  Syftem  of  Mixture  of 
all  forts  of  Particles  together,  without  any  Regula¬ 
rity  in  any  Refpedl.  This  the  Greeks  called  Ilvon 
ai?Q-  and  the  Latins ,  Rudis  Indigefiaque 

Moles  • - .  It  is  probable  enough  that  the  Notion 

came  from  Mofies,  who  fays,  The  Earth  was  with¬ 
out  Form ,  and  void,  and  that  Darknejs  was  upon 
the  Face  of  the  Abyfis  •,  tho’  he  gives  no  farther  De- 
feription  of  it,  nor  tells  us  whence  it  took  its  Ori¬ 
ginal,  and  came  into  fuch  a  confufed  State. 

Mr. 
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Mr.  Whijton ,  in  his  late  New  Theory  of  the  Earth, 
fuppofes  the  ancient  Chaos ,  the  Origin  of  our  Earth, 
to  have  been  the  Atmofphere  of  a  Comet :  Which 
new,  tho’  indeed,  all  things  confidered,  not  impro¬ 
bable  Aflertion,  he  endeavours  to  make  out  by 
many  Arguments,  drawn  from  the  Agreement  which 
appears  to  be  between  them  (fee  his  Theory ,  p.  69.) 
lo  that,  according  to  him,  every  Planet  is  a  Comet 
formed  into  a  regular  and  lafting  Conftitudon,  and 
placed  at  a  proper  Diftance  from  the  Sun ,  revolv¬ 
ing  in  a  nearly  circular  Orbit  :  And  a  Comet  is  a 
Planet  either  beginning  to  be  deflroyed  or  re-made, 
that  is,  a  Chaos ,  or  a  Planet  unformed ,  in  its  Pri¬ 
meval  State,  and  placed  as  yet  in  an  Orbit  very  ex- 
centrical. 

CHAPEAU  [in  Heraldry']  is  a  Cap  of  Dignity 
ufed  to  be  worn  by  Dukes  ;  ’tis  of  a  Scarlet  Colour, 
lined  with  Ermines,  and  on  it,  as  on  a  Wreath,  the 
Creft  of  Noblemens  Coats  of  Arms  is  born,  and  by 
it  parted  from  the  Helmet,  which  no  Creft  muft 
touch  immediately.  F. 

CHAPEL  is  of  two  forts  ;  either  adjoining  to  a 
Church,  as  a  Parcel  of  the  fame  which  Men  of 
Worth  hold,  ut  ibidem  Vamiliaria  Sepulchra  fbi 
conjiituant  ;  or  elfe  feparate  from  the  Mother 
Church,  where  the  Parilh  is  wide ;  and  is  ufually 
called  a  Chapel  of  Eafe ,  becaufe  built  for  the  Eafe 
of  fuch  Parifhioners  as  dwell  too  far  from  the 
Church  :  Sometimes  this  is  ferved  by  a  Curate 
provided  at  the  Charge  of  the  Redtor,  and  fome- 
times  at  Theirs  that  have  Benefit  by  it,  according 
to  Cuftom  or  Compofition.  And  fome  of  thefe 
latter  Chapels  which  have  a  Maintenance  perpetual 
by  fome  Lands  charitably  bellowed  on  them,  or 
otherwife,  without  the  Charge  of  the  Redtor  of 
the  Church,  are  called  Free  Chapels: 

CHAPERON,  CHAFFEROON,  properly  fig¬ 
nifies  a  fort  of  Hood  or  Covering  for  the  Head, 
anciently  worn  by  Men  and  Women,  the  Nobles 
and  the  Populace,  and  afterwards  particularly  affec¬ 
ted  to  the  Doctors  and  Licentiates  of  Colleges, 
&c. 

Hence  the  Name  was  transferred  to  little  Shields 
containing  Deaths  Heads,  and  other  Funeral  De¬ 
vices,  placed  on  the  Foreheads  of  the  Horfes  which 
drew  the  Hearfes  at  Pompous  Funerals,  fo  called, 
becaufe  thefe  Devices  were  anciently  fattened  to 
the  Chaperonnes ,  or  Hoods,  that  thofe  Horfes  ufed 
to  wear  with  their  other  Coverings  of  State. 


CHAPERONNE  [in  Heraldry] 
fignifies  hooded  with  fuch  Hoods  as 
above  defcribed,  or  fuch  as  Finers 
wear,  with  as  much  hanging  down 
as  covered  the  Shoulders  and  Part  of 
the  Arms  doled  every  Way,  as  in 
the  Figure  annexed. 


CHAPITERS  [in  Law]  fignifies  a  Summary  or 
Content  of  fuch  Matters  as  are  to  be  enquired  of, 
or  prefented  before  Juftices  in  Eyre,  Juftices  of 
Affiie,  or  of  Peace,  in  their  Scffions, 
CHAPITERS  [in  Architecture]  are  the  Crowns 
or  Upper-parts  of  a  Pillar.  Thofe  that  xare  defti- 
rute  of  Ornaments,  are  called  Chapiters  with  Mould¬ 
ings,  fuch  as  the  Tufcan  and  Dorick ;  the  firft  where¬ 
of  is  the  moft  fimple,  having  its  Abacus  fquare, 
without  any  Mouldings  ;  but  the  Abacus  of  the 
other  is  crowned  with  an  A(lragal  and  three  An¬ 
nulets  under  the  Echinus.  All  thofe  that  have  Leaves, 
and  carved  Ornaments,  are  termed  Chapiters  with 
j  Sculptures,  and  the  fineft  of  them  is  the  Corinthian , 
which  is  adorned  with  two  Rows  of  Leaves,  as 
alio  eight  greater,  and  as  many  letter  Voluta's  placed 


under  a  Body  called  a  Tympanum.  Thefe  are  cal¬ 
led  ufually  Capitals. 

CHAPLET  [in  Architecture j  is  a  little  Orna¬ 
ment  cut  or  carved  into  round  Beads,  Pearls, 
Olives,  and  Paternofters,  as  is  frequently  done  in 
Baguettes. 

CHAPPE  [in  Heraldry]  fignifies 
cloathed,  and  is  reprefented  by  di¬ 
viding  the  Chief  by  Lines  drawn 
from  the  Centre  at  the  Upper-edge, 
to  Angles  below  into  three  Parts; 
the  Sections  on  the  Sides  being  of  a 
different  Metal  or  Colour  from  the 
reft,  as  in  the  Figure  annexed. 

Some  call  it  a  Chief  Party  per  Bend  dexter ,  or  fi - 
nifer,  or  both. 

CHAPTER  Capitulum  [in  the  Canon  and  Com¬ 
mon-Law]  is  either  Congregatio  Clericorutn  in  Eccle - 
fa  Cathedral,  regulari  1 >el  Collegiata ,  or  Locus  in 
quo  fiunt  communes  tradatus  Collegiatorum.  Cowel. 
Thefe  Chapters  arofe  thus  :  In  ancient  Times  the 
Bifhops  had  their  Clergy  refiding  with  them  in  their 
Cathedrals,  to  affift  them  in  the  Performance  of 
facred  Offices,  and  in  the  Government  and  Dif- 
cipline  of  the  Church  :  And  even  after  Parochial 
Settlements  were  made,  there  were  ftill  a  Body  of 
Clergymen  which  continued  with  the  Biffiop  at  his 
Church,  and  were  indeed  his  Family,  and  main¬ 
tained  out  of  his  Income.  After  the  Monaftic 
Life  grew  into  Requeft  and  Reputation,  many 
Bifhops  chofe  to  have  Monks  rather  than  Seculars 
to  refide  with  them,  and  attend  them  in  their  Ca¬ 
thedrals.  And  thefe  Bodies,  of  either  Monaftics 
or  Seculars,  had  the  fame  Privilege  of  chufing  the 
Bifiiop,  and  being  his  Council,  which  the  whole 
Clergy  of  the  Diocefe  had  before  :  But,  by  De¬ 
grees,  their  Dependance  upon  the  Biffiop,  and  Re¬ 
lation  to  him,  grew  lefts  and  lefts  ;  and  when  they 
had  diftindl  Parcels  of  the  Bilhop’s  Eftate  affigned 
for  their  Maintenance  ;  at  laft  the  Biffiop  had  little 
more  left  than  the  Power  of  vifiting  them.  And 
on  the  other  hand,  thefe  capitular  Bodies  did  by 
Degrees  alfo  lofe  their  Privileges,  particularly  that 
of  chufing  the  Biffiop,  for  which  the  Kings  of 
England  had  a  long  Struggle  with  the  Pope ;  but 
at  laft  Hen.  VIII.  got  this  Power  veiled  in  the 
Crown,  and  now  the  Dean  and  Chapter  have  only 
the  Shadow  of  it. 

The  fame  Prince  did  alfo  ejedt  the  Monks  out  of 
thefe  Cathedrals,  and  placed  Secular  Canons  in  their 
Room  :  And  thofe  whom  he  thus  regulated,  are 
called  Deans  and  Chapters  of  the  new  Foundation  ; 
as  are  Canterbury ,  iVinchefier ,  IVorccfier ,  Ely, 
Carlife ,  Durham,  Rochefler ,  and  Norwich  ;  and  of 
fuch  fort  are  the  Chapters  of  the  five  new  Sees  of 
Peterburgh ,  Oxford,  Gloucester,  and  Brifiol,  to  which 
may  be  added  JVejlminfler,  tho’  this  laft  Biffioprick 
is  now  funk,  and  the  Monaflery  turned  into  a  Col¬ 
legiate  Church  by  Queen  Elizabeth. 

CHAPTRELS.  [in  Architecture]  are  the  fame 
with  Impofs,  and  fignify  thofe  Parts  on  which  the 
Feet  of  Arches  ftand.  Their  Height  or  Thicknefs 
ought  to  be  equal  to  the  Breadth  of  the  lower  Parc 
of  the  Key-Stone. 

CHARACTERISTICK  of  a  Logarithm.  See 
Index ,  or  Exponent. 

CHARACTERS  [of  K a.pcf.KTn$)Gr.]  are  Marks , 
Signs ,  or  Symbols,  of  things  invented  by  ArtdL, 
and  peculiar  to  feveral  Sciences,  by  which  the 
Knowledge  of  the  Things  themfelves  is  always  more 
expeditioufty,  and  moft  times  more  clearly  con¬ 
veyed  to  the  Learner;  efpecially  after  he  hath  a 
little  enured  himfelf  to  them. 

^  Q. 
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Characters  ufed  by  Mathematicians ,  are  chiefly  in 
Geometry,  Trigonometry,  and  Algebra,  and  are 
as  follovoeth  : 

=  is  the  Mark  of  Equality,  tho’  D.  Cartes ,  I 
know  not  why,  inftead  of  it,  ufeth  x> ,  in  which 
he  is  fcarcely  followed  by  any  Body  j  and  this 
(=)  Mark  with  him,  or  his  Commentators,  fig- 
nifies  the  Difference  of  two  Quantities,  when  ’tis 
not  known  which  is  the  greatefl ;  which  now¬ 
adays  we  mark  thus  go  :  But  now  this  Sign  = 
is  univerfally  ufed  for  equal  to  ;  and  if  you  ihould 
fee  a  =  2  b ,  you  mult  read  it,  a  is  equal  to 
twice  b. 

-j-  is,  in  Algebra ,  a  Sign  of  real  Exiftence  in  the 
Quantity  it  ftands  before,  and  therefore  all  Quan¬ 
tities  that  have  no  Signs,  are  always  fuppofed  to 
have  this  Sign  -f-  before  them.  ’Tis  called  the 
Affirmative  and  Pofitive  Sign ,  becaul'e  it  implies 
the  Quantity  to  be  of  a  pofitive  and  real  Na¬ 
ture  j  and  is  diredly  contrary  to  the  following 
Sign  — 

This  Sign  -J-  is  alfo  the  Mark  of  Addition ,  and 
when  you  fee  a— {->  b ,  you  muff  read  it,  a  added 
to  b  j  or,  as  the  Way  ulually  is,  a  more  b  ;  and 
you  are  to  fuppofe  it  to  be  the  Sum  of  thofe 
two  Quantities  a  and  b. 

—  is  the  Note  of  Negation ,  Negative  Exigence, 
or  Non-Entity ,  in  Algebra  j  and  whenever  it 
ftands  fingly  before  any  Quantity,  it  fhews  that 
Quantity  to  be  no  real  one,  but  left  than  no¬ 
thing  j  and  therefore  fuch  Quantities  are  called 
Negative ,  thusj  —  3  is  a  Negative  3,  or  3  lefs 
than  nothing.  And  tho’  fuch  Quantities  as  thefe 
are  only  imaginary,  they  have  yet  very  great  Ufe 
in  Algebra  :  And  any  one  may  have  a  diftind 
Idea  of  fuch  a  Negative  Quantity,  if  he  confider 
a  Man  to  have  in  Cafh,  or  be  worth  but  1000/. 
and  yet  to  owe  to  1500,  for  then  that  Man  is 
certainly  500  /.  worfe  than  nothing  ;  which 
Quantity  of  500  /.  in  refped  to  him,  will  pro¬ 
perly  be  exprefled  by  putting  this  Negative  Sign 
before  it  ;  for  ’tis  truly  to  that  Man  —  500  /. 
or  500  /.  lefs  than,  or  worfe  than  nothing. 

This  CkaraCler  is  alfo  the  Note  of  Subtraction, 
and  when  you  fee  a  —  b,  you  mult  read  it,  a 
fubtrading,  or  abating  j  or,  as  the  ufual  way  is 
now,  a  lefs  b  j  implying,  that  the  Quantity  is  the 
Difference  between  a  and  b,  or  the  Remainder, 
when  b  the  leffer  is  fubtraded  from  a  the 
greater :  Therefore  this  Note  (as  alfo  doth  the 
foregoing)  always  belongs  to  the  Quantity  fol¬ 
lowing  it. 

co  is  the  Character  exprefling  the  Difference  be¬ 
tween  any  two  Quantities  when  ’tis  not  yet  dis¬ 
covered  which  is  the  greater  :  And  therefore  the 
Sign  —  cannot  be  ufed,  becaufe  it  always  fup- 
pofes  the  Quantity  following  to  be  lefs  than  what 
precedes  it. 

X  is  the  Character  of  Multiplication,  implying  the 
Quantities  on  each  Side  the  Sign  are  to  be  mul¬ 
tiplied  one  into  another.  Thus  a  x  b  is  to  be 
read,  a  multiplied  by  b  ;  or  the  ReCtangle  be¬ 
tween,  or  Product  of,  a  and  b.  But  this  Sign  in 
Algebra  is  ufually  omitted,  and  the  Quantities  are 
put  down  like  Letters  in  a  Word,  thus  :  a  b 
flgnifies  the  Produd  of  a  multiplied  by  b.  In 
compound  Quantities  theSVgw  is  moft  times  ufed, 
as,  a  X  b  x  c  xd  —  e. 

—  is  the  Mark  of  Divifon,  thus :  a  -4-  b  flgnifies 
that  the  Quantity  a  is  to  be  divided  by  b  :  But 
fometimes,  in  Algebra ,  the  Quotient  is  exprefled 


Fradion-ways  j  as,  -j-  flgnifies  the  Quotient  of 


a  divided  by  b.  Some  W riters  exprefs  it  thus : 
b)  a  (,  as  in  the  common  Divifion. 

©■  is  the  Character  of  Involution,  as  they  call  it  j 
that  is,  of  producing  the  Square  of  any  Quantity, 
or  of  multiplying  any  Quantity  into  itfelf.  In 
Branker  and  Pell’s  Algebra,  and  fmee  that,  in 
Ward’s  and  others,  ’tis  placed  in  the  Margin, 
and  fhews  that  the  Step  of  the  Equation  againft 
which  it  ftands  is  to  be  multiplied  by  itfelf,  or 
fquared  j  or,  if  it  be  a  Square  already,  then  to  be 
railed  up  to  that  Power,  which  the  Index  fet 
after  the  CharaCtpr  exorefles  ;  v  g. 


|  1  |  ©•  3  4  a  a  a  -|~  3  a  a  b  -}-  7,  b  b  a  -j-  b  b  b  | 


lhews  that  the  firit  Step  of  that  Equation,  which 

(was  n-j-  b)  was,  in  the  4th  Step,  multiplied  cu- 
bically,  or  raifed  up  to  the  3d  Power, 
uu  is  the  Character  of  Evolution  j  that  is,  of  Ex¬ 
traction  of  Roots  out  of  the  fever al  Powers ,  and  is 
the  Reverfe  of  the  foregoing  Sign  (§E 
:  :  is  the  Mark  of  Geometrical  Proportion  dis]unCty 
and  is  ufually  placed  between  two  Pairs  of  Pro¬ 
portionals,  as  in  the  Golden  Rule,  thus;  4 :  6  :  : 
8  :  12  ;  and  fhews,  that  4  hath  the  fame  Ratio 
to  6,  that  8  hath  to  12. 

~  is  the  Mark  of  Geometrical  Proportion  continued , 
and  implies  the  Ratio  to  be  ftill  carried  on  with¬ 
out  any  Interruption  -,  as,  2,  4,  8,  16,  32,  64, 
128  Some  French  Writers  ufe  this  Mark  for 
Arithmetical  Proportion. 

V  :  is  the  Sign  of  Radically,  and  fhews  (according 
to  the  Index  of  the  Power  that  is  fet  over  or  after 
it)  that  the  Square  Cube,  or  other  Root,  is  ex- 

traded,  or  is  to  be  fo,  out  of  any  Quantity  j  as, 
2 

V  :  25,  or  V  25,  or  v  (2)  25,  flgnifies  the 


Square  Root  of  25  ;  and  \C  25,  or  V :  (3)  25, 
flgnifies  the  Cube  Root  of  Twenty-five.  Some¬ 
times  this  Radical  Sigji  belongs  to  as  many  of  the 
following  Quantities  as  have  a  Line  drawn  over 

them  ■,  as,  \C  :  b  -J-  d  flgnifies  the  Square  Root 
of  the  Sum  of  b  and  d  added  together :  And 


V  (3)  fff-  c  —  g  —  3  flgnifies  the  Cube  Root 
of  the  Sum  of  f  and  c,  after  g  is  fubiraded 
from  that  Sum ;  and  that  after  this,  3  is  to  be 
taken  from  the  faid  Cube  Root. 
cr  or  _J  is  the  Character  of  Greater,  and 


-n  or  L  the  Sign  of  the  Leffer  of  any  two  Quan¬ 
tities. 

1|  is  the  Mark ,  or  Parallel ,  and  implies,  that  two 
Lines,  or  Planes,  are  equidiftant  from  one  ano¬ 
ther. 


A  Triangle. 

□  Square. 

[]  cm  Redangle. 

©  Circle,  or  Sol  the  Sun. 
v  Equi-angular,  or  Similar. 

_L  Equilateral. 

l_  Angle. 

L  Right-Angle. 

J_  Perpendicular. 

:  :  :  is  the  Mark  for  Arithmetical  Proportion. 

.  •  •  • 

y,  x ,  Any  Letters  with  Points  fo  over  their 

Heads,  denote  the  Fluxions  of  variable  Quanti¬ 
ties  :  And  if  they  hive  two,  three,  or  four  Points, 
they  denote  Second,  Third,  or  Fourth  Fluxions. 
See  Fluxions . 
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i,  2 ,  3,  4,  &c.  are  the  Exponents  of 

a  Series  of  Fractions  in  a  Geometrical  Progref- 
lion. 

?  4- 

b  h  b  are  ^le  Exponents  of  y' :  x.  V  :  x.  V :  x. 
which  therefore  in  the  new  Notations  are  writ¬ 
ten  thus,  x±,  x-j,  xi,  &c.  Alfo 

5 

xf,  Hands  for  \l  xA  •  And  in  Fractions, 

x — r,  x —  2,  x — Hand  for - -,  <&c.  Alfo 

XXX 

Xj  -f-  7  exprefles  the  Product  of  Xj  into  xf,  and 


x  —  7  —  j-  (or  x- — f)  is  the  Product  of  x — b  in- 
to  itfelf,  or  Square  of  x  —  f. 

xf — -a  (or  xj)  is  the  Exponent  of  the  Quotient  of 
*f  by  xi. 

a  -j-b  |  1  exprelTes  an  Unite  divided  by  a~\-  b. 

a  -j-  b\  3  is  an  Unite  divided  by  the  Cube  of 
a  ~\-  b. 

a  +  is  the  Biquadratick  Root  of  the  Cube  of 
a  b. 
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Mh r  A  A  ^EjtTtuxn  0 — G 

Cl’XU/3  ’■j"’ 

Ink.  -t^F 

A  Hum.  O  ,  6 

ter  CJemee?/  "Z—x 

Trmv  Cf* 

Amalpama  ,  A 

ecr  Bray  lUar/e  If  ,  35 

./ujfnter  ortflruv  -f 

Alemhck  J50C 

Copy/  ex  <rr  le/ucf  ^ 

Jlciii/ ar./atum  "ft- ,  f , 

.Anlimanee/  0 ,  4>  ,  & 

tap  Bum  tor  ATS  U/?u  £©<?,§,?? 

Burn  C  ,  @ 

Arfemck  o~0  ,  $  , 

Bhry/la/  V  (7?  A 

2iucBLirna  or  Cilrviinv  Cf. 

A urip  up  mentum  ClD  Jffz 

BrrfurriAa//-  ©  ,  © ,  O  , 

jLit/uz/ye^—A  tcrJiute'  JV 

Auric/uilcum.  0  ^ 

Chr.  //J  *717 ante  c  ^  ^ 

T.uluniArpie/it/x  ^ 

Aqua  cemurus  1  V  "WVT 

I'rpruJ  oj'  Cap. Bee  A 's  Ifftitm 

a  //Zarca/flCc'  'of 

—/tier  V 

Crucl/de  4^  ^  Q 

ftlercteey  ^ 

_ Abrlia  'B’or.fepetntuiq  nmter 

a  Cu  curlier  ft  A 

//leetzuy  SiiM/  nioCe  -^=- 

-BhyB  V?  ,VY  erJti/yian  meter 

terjkiqe/r  8 

— JJrYaipUaCeal 

—J/i/h/laen  V 

tx/ki/ti/l  rf 

M/llxnths  0 

AJhej  Ei 

Di^U/lecl l^hapar  hF 

7/lapne/r  cCb 

Bath  erBalneanv  J3 

JJa//  orjitp/it-  6 

filar  t  jf/  vziorAh’a/s  cf* 

Bahxurnyare7wJianoraydnciBat/iAs 

JCart/ry 

Sfuyhtr  (p 

Balncwiv/llat  iee  ar/Claiis  Atl 

k'irt’  A 

.  ^Alti  't  arja/l  \Pe/cs '  CD 

Bal/ieum  eayiaris  ~SB 

nehee/kire  @ 

0  0  ?  $  >  “4“-  Au 

B  eiulrmemck  JH 

to(/ix  S5/ 

-Pliefr/Jphee'C  Julprher  jjt 

Borax  r-rttT  51 

to'liltt'ate  ^ 

/a'J’recepitctte. 

Brick  RSSgg 
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lament  ritieno  njy  S 

to-Buri/Jy  \J> 

Black  Julphcr  00 

Bilz/uyj  ojf,/h*eA  0—  -> 

-Peivrier  ,  O 

kb  Calcine^  c  V 

frobt  0  0 

J^otr  Ca vexed  ^ 

Camp  hire  O-Q~0~ O 

Brlaffe  cr' 

Cjza/ile/feriaes  df 

BnnaBa/\  ~ff^>  <5  5 

Crrm/e/leJsAfhea  Lqrl 

Heafyan  X  ,  2f  , 

CaCt'  Minx 

Gum  g£%  ,, 

Betzrrfr  6  (T 

Calx  in,  Clesiend  C 

Alartj  ACarn  C  C 

dand  M-. 

Cayuit  niartiuun  ) 

an&jur  2  ,  X 

dlrf/hmofClla/CJeeCevcuS  tflartis 

Soap  $ 

J’aUsflfux/i'  $  L^jJ 
dal  A rtrurniaef  X 
cf  alto  darn  o7V  0  ©  8^ 
dal  (y-emrruz'  X  0 — 
fulylxur  ^ 


MxeBjidpduir' 
Julphur  ZlCertem 
tzrdli/dmie  — cfY> 


uri 
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Jet 'end-eld 
I'ex  C  5 

Car  C^J 
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R 
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Idenf  ICit/'iet  ©-*• 
lirdp/eaye  © 
Buuy  or  X 


X 


Urine  CD 


CHARGE  [in  Heraldry ]  fignifies  whatever 
Thing  is  born  in  the  Field  of  a  Coat  of  Arms  j 
whether  Animal,  Vegetable,  or  any  other  Repre- 
fentation  or  Figure.  Proper  Charges  are  called  Or¬ 
dinaries  •  which  fee.  Thus  Guillim  :  But  Bloom 
calls  thofe  Charges  on  which  Rewards  and  Addi¬ 
tions  of  Honour  are  often  placed  in  a  Coat  ot 
Arms,  fuch  as  Cantons ,  Quarters,  Gyrons,  Flasks, 
&c. 

CHARGE.  The  Seamen  call  a  Ship,  A  Ship 
of  Charge ,  when  fhe  draws  much  Water,  or  fwims 
deep  in  the  Sea  j  and  fometimes  ’tis  ufed  for  an  un- 
weildy  Ship  that  will  not  ware  nor  fteer,  for  fuch 
a  one  they  fay  alfo  is  a  Ship  of  Charge. 


CHARGE  of  Lead  is  36  Pigs,  and  each  Pig 
contains  6  Stone,  wanting  two  Pound  ,•  i.  e.  every 
Stone  (here)  is  12  Pound. 

CHARGED  CYLINDER  is  that  Part  of  the 
Chace  of  a  great  Gun  where  the  Powder  and  Ball 
are  placed. 

CHARLES’s  WAIN,  feven  Stars  in  the  Con- 
ftellation  called  Urfa  Major. 

CHART  or  Sea  Chart ,  a  Hydrographical  Map, 
or  a  Projection  of  fome  Part  of  the  Sea,  in  Plano, 
for  the  Ufe  of  Navigation.  See  Plain  Chart,  and 
Mercator's  Chart. 

CHART  A  Pardonationis  fe  defendendo  is  the  Form 
of  a  Pardon  for  flaying  another  Alan  in  his  own  De¬ 
fence. 


CHARTA 
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CHARTA  Pardonationis  utlageria ,  is  the  Form 
of  a  Pardon  for  a  Man  that  is  outlawed. 

CHARTER  [in  Law]  is  a  written  Evidence  of 
any  thing  done  between  Man  and  Man  :  And  fome- 
tirnes  Charters  are  called  Charters  of  the  King  ;  as, 
when  the  King  pafleth  any  Grant  to  any  Perfon, 
Body  Politick,  &c.  to  excufe  a  Man  from  being 
impannelled  on  a  Jury ;  Charters  of  Pardon,  where¬ 
by  Men  are  forgiven  Felonies,  <&c. 

CHARTER-LAND  is  fuch  Land  as  a  Man 
holds  by  Charter  ;  i.  e.  by  Deed  or  Evidence 
in  Writing  ;  and  this  is  otherwife  called  Free¬ 
hold. 

CHARTER-PARTY  is  an  Indenture  of  Cove¬ 
nants  and  Agreements  made  between  Merchants;  or 
between  Owners  of  Ships  and  the  JVhifters  and  Sea¬ 
faring  Men,  touching  their  Affairs,  or  Command¬ 
ers.  It  is  properly  a  Deed  or  Policy  whereby  the 
Mafter  or  Owner  of  the  Veflel  engages  to  furniffi 
immediately  a  tight  found  Ship,  well  equipp’d, 
caulk’d,  and  flopped,  provided  with  Anchors,  Sails, 
Cordage,  and  all  other  Furniture,  to  perform  the 
Voyage  required  ;  as,  Equipage,  Hands,  Victuals, 
and  other  NecelTaries,  for  a  certain  Sum  to  be  paid 
by  the  Merchant  for  the  Freight. 

CH  ARTIS  Reddendis  is  a  Writ  which  lies  againft 
him  that  hath  Charters  of  Feoffment  delivered  him 
to  keep,  and  refufeth  to  deliver  them. 

CHARTS  [Chart a,  L.  Papers]  Defcriptions  or 
Draughts  of  any  Place,  Hydrographical  Maps,  or 
Projections  of  fome  Parts  of  the  Sea  in  Plano. 

CHARTS  ufed  at  Sea ,  are  either  the  Plain  or 
Mercator’s  Charts ,  as  they  are  ufually  called,  tho’ 
the  laft  fhould  indeed  be  rather  called  Wright's 
Chart.  See  the  Words  Plain-Chart  and  Mercator’s 
Chart. 

Chorographick  CHARTS  are  a  Defcription  of 
particular  Countries.  • 

Geograpkick  CHARTS,  general  Draughts  of  the 
whole  Globe  of  the  Earth  upon  a  Plane,  com¬ 
monly  called  Maps  of  the  World. 

Heliographick  CHARTS,  Defcriptions  of  the 
Body  of  the  Sun,  and  of  the  Maculae  or  Spots  ob- 
ferved  it. 

Hydrographick  CHARTS  are  Sheets  of  large 
Paper  whereon  feveral  Parts  ot  the  Land  and  Sea 
are  deferibed,  with  their  refpeCfive  Coafts,  Flar- 
bours,  Sounds,  Flats,  Shelves,  Sands,  Rocks,  (jrc. 
together  with  the  Longitude  and  Latitude  of  each 
Place,  and  the  Points  of  the  Compals. 

Marine  or  Sea  CHARTS.  See  Hydrographick 
Charts. 

Selenogr aphick  CHARTS,  particular  Defcrip¬ 
tions  of  the  Parts,  Appearances,  and  Macuke  of 
the  Moon. 

Topographick  CHARTS  are  Draughts  of  fome 
fmall  Parts  of  the  Earth  only,  or  of  fome  particu¬ 
lar  Places,  without  Regard  to  its  relative  Situation, 
as  London ,  York ,  (j rr . 

CHASE.  To  chafe  is  to  purfue  a  Ship  at  Sea, 
which  is  called  Giving  Chafe. 

A  Stern  CHASE  is  when  the  Chafer  follows 
the  Chafed  a-ftern,  directly  upon  the  fame  Point  of 
the  Compafs. 

To  lie  with  a  Ship's  Fore-foot  in  a  CHASE,  is  to 
fail  and  meet  with  her  by  the  neareft  Diftance, 
and  fo  to  crofs  her  in  her  W ay,  or  to  come  a-crofs 
her  Forefoot. 

A  Ship  with  a  good  forward  CHASE,  a  Ship 
that  is  fo  built  forward  on  a-ftern,  that  ffie  can 
carry  many  Guns  to  fhoot  right  forwards  or  back¬ 
wards,  called  alfo  a  Ship  of  a  good  Stern-Chafe. 

CFIASE  of  a  Gun  is  its  whole  Length. 


CHASE-GUNS  are  fuch  whofe  Ports  are  ei¬ 
ther  in  the  Head  (and  then  they  are  ufed  in  chafe- 
ing  of  others)  or  in  the  Stern,  which  are  only  ufe- 
ful  when  they  are  purlued  or  chafed  by  any  Ship 
or  Ships. 

CHATTELS  [Cat alia]  is  a  W ord  which  came 
to  us  from  the  Normans ,  who  called  all  movable 
Goods  by  this  Name,  the  contrary  was  called  Fief 
or  as  we  now  call  it,  Fee  :  But  now,  in  our  Law, 
Chattels  are  all  forts  of  Goods,  movable  and  im¬ 
movable,  except  fuch  as  are  in  the  Nature  of  Free¬ 
hold,  or  Parcel  thereof.  They  reckon  Chattels 
alfo  to  be  either  perfonal  or  real.  The  former  are 
fuch  as  either  do  belong  immediately  to  the  Perfon 
of  a  Man,  as  his  Horfe,  Sword,  <&c.  or  fuch  things 
as  being  injurioully  withheld  from  him,  a  Man  hath 
no  way  to  recover  but  by  perfonal  Action.  But 
Chattels  real  do  not  appertain  to  the  Perfon,  but 
to  fome  other  thing  by  way  of  Dependance,  as  a 
Box  with  Charters  of  Land,  Apples  upon  a  Tree, 
&c.  Such  things  alfo  as  neceilarily  iffue  out  of 
fome  immovable  Thing  to  a  Perfon,  as  a  Leafe  or 
Rent  for  Years,  they  call  a  Chattel  real.  Alfo  to 
hold  at  Will  is  a  Chattel  real. 

CHAUNTRY  is  a  Church  or  Chapel  endowed 
with  Lands  or  other  yearly  Revenue,  for  the  Main¬ 
tenance  (formerly)  of  one  or  more  Priefts  daily  fay¬ 
ing  or  linging  Mafs  for  the  Souls  of  the  Donors, 
and  fuch  others  as  they  fhall  appoint. 

CHAUSSE  [in  Heraldry]  figni- 
fies  Shod ,  and  [in  Blazonry]  denotes 
a  Settion  in  Bafe ,  the  Line  by  which  jto 
it  is  formed  proceeding  from  the  || 

Extremity  of  the  Bafe,  and  afeend- 
ing  to  the  Side  of  the  Efcutcheon, 
which  it  meets  about  the  Fejfe-point , 
as  if  a  Chief  had  Shoes,  as  Emanche 
is  faid  to  reprelent  Sleeves. 

CHAUSSE  [in  Fortification]  the  Level  of  the 
Field,  the  plain  Ground. 

CHAUSSE-TRAPPES,  or  Coltrops  [in  Fortifi¬ 
cation ]  are  Iron  Inftruments  with  four  Spikes  about 
four  Inches  long,  made  after  fuch  a  Manner,  that 
whatfoever  Way  they  fall,  one  Point  will  always 
lie^uppermoft,  like  a  Nail.  They  are  ufually  fcat- 
ter’d,  and  thrown  into  Moats  and  Breaches,  to 
gall  the  Horfes  Feet,  and  to  ftop  the  hafty  Ap¬ 
proach  of  the  Enemy. 

Clerk  of  the  CHECK,  an  Officer  of  the  Court 
fo  called,  becaufe  he  has  the  Check  and  Enrol¬ 
ment  of  the  Yeomen  of  the  Guard,  and  all  Offi¬ 
cers  of  the  King,  Queen,  or  Prince. 

CHECKEY  [in  Heraldry]  is  one 
of  the  moft  noble  and  moft  an¬ 
cient  Figures  that  are  ufed  in  Ar¬ 
mory,  and  a  certain  Author  faith, 
ought  to  be  given  to  none  but  va¬ 
liant  Warriers,  in  Token  of  their 
Nobility;  for  the  Chefs-board  re- 
prefents  a  Field  of  Battle,  and  the 
Pawns  and  Men  on  both  Sides,  reprefent  the  Sol¬ 
diers  of  two  Armies,  which  move,  attack,  advance, 
or  retire,  according  to  the  two  Gamefters,  that  are 
their  Generals.  See  the  Figure  annexed.  The  Fi¬ 
gure  is  always  compofed  of  Metal  and  Colour ;  but 
fome  Authors  would  have  it  reckoned  among  the 
feveral  Sorts  of  Furrs. 

CHEEKS  are  [in  a  Ship]  two  Pieces  of  Tim¬ 
ber  fitted  on  each  Side  of  the '  Maft,  at  the  Top, 
ferving  to  ftrengthen  the  Maft  there  ;  and  alfo 
having  Holes  in  them  (which  are  called  Hounds) 
thro’  which  the  Ties  run  to  hoift  the  Yards. 

Alfo,  the  uppermoft  Rail  or  Piece  of  Timber  in 

the 
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the  Beak  of  a  Ship,  and  rhofe  on  each  Side  the 
Trail-board,  are  called  the  Upper  and  Lower  Cheek. 
The  Knees  alfo  which  fallen  the  Beak-head  to  the 
Bows  of  a  Ship  are  called  Cheeks  •  and  fo  are  the 
Sides  of  any  Block,  as '  alfo  the  Sides  of  a  Ship- 
Carriage  for  a  Piece  of  Ordnance. 

CHELONE  a  Tortoifif]  a  Surgeon’s 

Inllrumenc  to  make  a  gradual  Extenfion  in  any 
fradlured  Member,  in  which  Motion  it  refembles 
the  Slownefs  of  a  T ortoife. 

CHEMICE,  the  Art  of  calling  Figures  in  Me¬ 
tals. 

CHEMIN  de  Ronds  [in  Fortification^  is  the  way 
of  the  Rounds,  or  a  Space  between  the  Rampart 
and  the  low  Parapet  under  it  for  the  Rounds  to  go 
about.  The  fame  with  the  Faujfe  Bray. 

CHEMISE  [in  Fortification ]  is  a  Wall  with 
which  a  Ballion,  or  any  other  "Bulwark  of  Earth  is 
lined  for  its  greater  Support  and  Strength  ;  or  it  is 
the  Solidity  of  the  Wall  from  the  Talus  to  the 
Stone-Row. 

CHEMOSIS  is  the  Tumour  of  the  Albugineous 
Tunick  that  maketh  the  Bladk  of  the  Eye  appear 
concave,  being  a  very  great  Inflammation  of  the 
Eyes,  with  vehement  Pain,  both  the  Eye-lids  being 
turned  the  Infide  out,  fo  that  the  Eyes  can  fcarcely 
be  covered  with  them,  whilll  the  White  of  the  Eye 
Hands  higher,  and  the  Red  runs  over  moll  part  of 
the  Iris. 

CHERSONESUS,  a  Term  in  Geography ,  be¬ 
ing  the  fame  with  Pi? linfula,  and  fignifies  a  Part 
of  the  Land  enclofed  all  round  about  with  Water, 
except  one  narrovf  Neck,  by  which  it  joins  to  the 
Main-Land ;  and  that  Neck  is  called  an  Ifihmus. 

CHESS.  Ardfinre  Fbn  Babec  King  of  Perfia 
having  invented  the  Game  of  Trictrac ,  by  which, 
as  he  pretended,  were  reprefented  the  Univerfal 
Phenomena  of  Nature,  the  Tables  being  divided 
into  twelve  Points,  agreeable  to  the  Number  of 
Months  in  a  Year  ;  and  there  being  30  Pieces,  as 
there  are  Days  in  a  Month,  the  Motion  of  the 
Die’s,  which  have  always  Seven  upon  their  two 
oppofite  Sides,  of  which  the  one  is  viflble,  or 
above  the  Horizon,  while  the  other  is  hid  below, 
being  modelled  according  to  the  Number  and  Mo¬ 
tion  of  the  Planets.  This  Game,  which  is  feem- 
ingly  governed  by  Chance,  but  depends  upon  the 
above  Particulars,  and  is  fometimes  favourable  and 
fometimes  not,  is  a  true  Reprefentation  of  human 
A&iorts,  which  are  fometimes  happy  and  fome¬ 
times  unhappy  3  which  Confequences  we  are  al¬ 
ways  ignorant  of  before  they  happen,  altho’  they 
be  foreknown,  and  even  direded  by  the  Sovereign 
Author  of  all  Things.  This  Mixture  of  Chance 
and  Foreflght,  makes  a  good  Player  at  Trictrac 
half  Mailer  of  the  Refult  of  the  Game  ,  fo  that 
the  Gain  or  Lofs  depends  in  fome  meafure  upon 
his  Ability  in  the  Game  :  Which  Conliderations 
makes  the  Analogy  appear  to  be  fomewhat  fimilar 
between  the  Vicilfitudes  of  the  World  and  that  of 
Trictrac. 

The  People  of  the  Eallern  Nations  were  fo 
taken  with  this  Companion,  that  they  thought  the 
Difcovery  of  the  King  of  Perfia  to  be  a  Mailer* 
Piece  of  human  Invention. 

Some  modern  Geometricians  have  remarked, 
that  there  has  been  a  great  deal  of  Judgment  in 
the  Invention  of  moll  Games  ;  but  they  ought 
not  to  have  added,  that  the  Difcovery  of  the 
greatell  Part  of  Games  has  been  owing  to  Chance : 
For  Trictrac ,  in  particular,  is  owing  to  folid  Rea- 
foning ;  and,  which  is  Hill  more  to  the  Honour  of 
Geometricians,  it  is  owing  to  Geometrical  Rea* 
Vql.  I. 


foning  :  For  Adfiirc  Fbn  Babec  was  in  general  a 
great  Mathematician,  and  particularly  a  great  Aftro- 
nomer  j  and  having  invented  the  Game  of  Trictrac^ 
he  propofed  the  various  Chances  of  it  as  a  Que- 
ftion  to  be  folved  by  his  neighbouring  Princes ,  or 
by  the  Literati  of  thofe  Eallern  Nations,  about 
which  time  Trictrac  was  the  only  Game  that  was 
played,  or  even  talked  of,  in  all  the  Eallern  Coun¬ 
tries. 

O  happy  Days  !  when  there  was  amongll  Princes , 
Noblemen ,  and  Gentlemen ,  fuch  a  noble  Emulation 
for  the  Improvement  of  Arts  and  Sciences  in  gene¬ 
ral,  and  particularly  for  thofe  that  are  Geometrical, 
as  knowing  them  to  be  the  Bafis  of  all  the  reft. 

Shehram  an  Indian  King,  being  piqued  at  ths 
Difcovery  made  by  the  King  of  Perfia ,  he  offered 
great  Rewards  to  the  Geometricians  in  his  Domi- 
nions,  if  any  of  them  Would  invent  a  Game  that 
might  be  oppofed  to  that  of  Trictrac.  The  Suc- 
cefs  whereof  furpalfed  his  Expectation ;  for  one 
Shehfia ,  or  Sejfa,  invented  a  Game,  which,  from 
his  own  Name,  or  from  that  of  King  Shehram, 
was  called  Shehrange,  or  Shefieranc ,  and  which  we 
call  by  the  Name  of  Chefs.  Our  Arabian  Author 
fays,  That  the  Learned  reckon’d  the  Game  of  Chefs 
to  furpafs  that  of  Trictrac  very  much. 

The  Indian  King  was  fo  taken  with  the  Game  of 
Chefs ,  that  he  ordered  Sejfa  to  mention  what  Re¬ 
ward  he  could  even  wiffi  for,  if  it  was  to  the  Half 
of  his  Empire,  he  would  give  it  him.  Sejfa  not 
having  Occafion  for  any  pecuniary  Recompence, 
replied,  That  his  Majelly’s  Appro'  ation  of  theDif- 
covery,  and  the  Efteem  he  was  pleafed  to  fhew  for 
him,  was  a  fufficient  Reward :  However,  the  King 
infilling  upon  making  good  his  Royal  Promife,  was 
aiifwered  by  Sejfa,  That  there  being  6 4  lmall 
Squares  upon  the  Chefs-Board ,  if  he  mull  have  a 
Reward,  it  ffiould  be  One  Grain  of  Barley  laid 
upon  the  firft  Square,  2  upon  the  Second,  4  upon 
the  Third,  8  upon  the  Fourth,  16  upon  the  Fifth, 
&c.  always  doubling  the  Number  of  Grains  to  the 
64th  or  laft  Square. 

The  King  being  lefs  skilled  in  Geometry  than 
his  Courtier,  praifed  his  Modefty,  and  ordered  that 
he  might  have  at  leaft  feveral  Granaries  full  of 
Barley  :  But  Sejfa ,  pleafed  with  being  praifed  for 
his  Modefty,  and  having  an  Opportunity  of  Chew¬ 
ing  his  fuperior  Genius,  infilled  upon  his  firft  De¬ 
mand  ;  upon  which  the  King,  being  willing  to  fa- 
tisfy  Sejfa  for  his  excellent  Difcovery,  ordered  one 
Of  his  Under-Secretaries  to  calculate  the  exadl 
Number  of  Grains  of  Barley  that  Sejfa  demanded  j 
but  the  King  was  furprized,  when  he  was  anfwered. 
That  it  was  a  fufficient  Task  for  all  the  Secretaries 
and  learned  Men  of  the  Court  :  Therefore  feve¬ 
ral  of  their  bell  Mathematicians  being  fet  to  Work, 
and  having  made  fome  Progrefs  in  the  Calculation, 
faw  that  Seda’s  Demand  was  not  fo  fmail  as  was 
thought  at  firft ;  for  at  the  16th  Square,  they  v/ere 
allonifhed,  and  allured  the  King,  that  the  Number 
of  Grains  to  be  laid  on  all  the  Squares  would 
amount  to  feveral  Meafures  of  Barley,  for  the 
Number  to  be  laid  upon  the  16th  Square  amounted 
to  32768,  which  makes  the  Meafure  Kabah ;  and 
continuing  their  Calculation,  they  found  that  the 
Number  of  Grains  to  be  laid  on  the  40th  Square 
Was  fufficient  to  fill  a  Granary  equal  in  Bignefs  to 
a  pretty  large  City ;  and  by  doubling  and  redoubling 
that  Granary,  till  they  Came  to  the  50th  Square,- 
they  found  that  the  Grains  of  Barley  to  be  laid 
thereon  would  fill  16384  fuch  Granaries  j  and  out 
Arabian  Author  obferves,  that  a  Geometrician  of 
Alexandria  having  made  the  Calculation,  declared, 
2  R  That 
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That  if  all  the  Cities  in  the  World  were  Granaries , 
they  would  fcarce  be  fujficient  to  contain  Juch  a 
Quantity  of  Barley. 

The  Number  of  Barley-Grains  demanded  by  Sejfa 
is  18446744073709551615,  by  which  the  Kingfaw 
plainly  that  Sejfa  was  above  accepting  any  Reward 
belides  his  Favour  and  Efteem. 

All  the  various  Ways  of  playing  a  Game  at  Chefs 
are  excellently  laid  down  by  a  French  Author 
named  Calabroi. 

CHESSE-TREES  are  two  fmall  Pieces  of  Tim¬ 
ber  with  a  Hole  in  them,  on  each  Side  of  the 
Ship,  a  little  before  her  Loof,  for  the  Main-Tack 
to  run  thro’,  and  to  which  it  is  haled  down. 

CHEST  [in  Anatomy ]  the  Breaft,  that  hollow 
Part  of  a  human  Body  which  contains  the  Heart 
and  Lungs. 

CHEST-ROPE  [with  Mariners ]  a  Rope  added 
to  the  Breaft-Rope,  when  the  Boat  is  towed  at  the 
Stern  of  the  Ship,  to  keep  her  from  fhearing  or 
Twinging  to  and  again. 

CEIEVAUX  de  F rife,  or  Frifeland  Horje  [in 
Fortification ]  is  a  large  Joift  or  Piece  of  Timber 
about  a  Foot  in  Diameter,  and  ten  or  twelve  in 
Length  ',  into  the  fix  Sides  thereof  are  driven  a 
great  Number  of  Wooden  Pins  about  6  Foot  long, 
eroding  one  another,  and  having  their  Ends  armed 
with  Iron  Points.  Their  chief  Ufe  is  to  flop  up 
Breaches,  or  to  fccure  the  Avenues  of  a  Camp  from 
the  Inroads  both  of  Horfe  and  Foot.  They  are 
much  the  fame  with  Turnpikes. 


CHEVELLE  [in  Heraldry]  fig- 
nifies  Streaming ;  i.  e.  a  Stream  of 
Light  darting  from  a  Comet  or 
Blazing-Star,  vulgarly  called  a  Beard, 
according  to  the  Figure  annexed. 


CHEVILS,  or  Kevils ,  are  fmall  Pieces  of  Tim¬ 
ber  nailed  to  the  Infide  of  a  Ship,  to  belay  or 
fallen  the  Sheets  and  Tacks. 

CHEVRON,  one  of  the  Honourable  Ordinaries 
jn  Heraldry  }  it  reprefents  two  Rafters  of  an  Houfe 
fet  up  as  they  ought  to  Hand,  and 
was  anciently  the  Form  of  the 
Priefteffes  Head-Attire.  Some  fay 
it  is  a  Symbol  of  Protection,  others 
fay  of  Condancy,  tho’  others  fay, 
it  reprefents  Knights  Spurs,  others 
a  Piece  of  Lyft,  or  the  Barriers  of 
a  Park,  e£  c.  It  contains  the  5  th  Part 
of  the  Field,  and  is  figured  thus. 

He  beareth  Gules ,  a  Cheveron  Argent ,  by  the 
Name  of  Fulfbrd. 

A  Chevron  is  fa  id  to  be  abaijfed  when  its  Point 
does  not  approach  the  Head  of  the  Chief,  nor  reach 
farther  than  the  Middle  of  the  Coat ;  mutilated , 
when  it  does  not  touch  the  Extremes  of  the  Coat ; 
cloven ,  when  the  upper  Pieces  are  taken  off,  fo 
that  the  Pieces  only  touch  at  one  of  the  Angles j 
broken ,  when  one  Branch  is  feparated  into  two 
Pieces  ;  couched ,  when  the  Point  is  turned  towards 
one  Point  of  the  Efcutcheon }  divided ,  when  the 
Branches  are  of  feveral  Metals,  or  when  Metal  is 
oppofed  to  Colour  ;  inverted ,  when  the  Point  is 
towards  the  Point  of  the  Coat,  and  its  Branches 
towards  the  Chief. 

Per  CHEVRON  [  in  Heraldry  ]  is  when  the 
Field  is  divided  only  by  two  lingle  Lines,  rifing 
from  the  two  Bafe  Points,  and  meeting  at  the  Point 
above,  as  the  Chevron  docs,  and  is  alfo  called  Party 
per  Chevron. 


CHEVRONED  [in  Heraldry  ]  when  it  is  filled 
with  an  equal  Number  of  Chevrons ,  of  Colour ,  and 
Metal. 

CHEVRONNE,  CITEVRONNY,  fignifies  a 
Shield  parted  feveral  times  Chevron-ways. 

CHIEF,  of  Chef  F.  the  Head  [in  Heraldry]  is 
the  Upper-part  of  the  Efcutcheon,  reaching  quite 
acrofs  from  Side  to  Side.  The  Chief  is  faid  to  be 
abaifs’d  when  it  is  detach’d  from  the  Upper-end  of 
the  Coat  by  the  Colour  of  the  Field  which  is  over 
it,  and  which  takes  from  it  one  third  Part  of  its 
Height. 

CHIEF  chevroned ,  paled,  or  bended ,  is  when  it 
has  a  Chevron,  Pale,  or  Bend,  contiguous  to  it, 
and  of  the  fame  Colour  with  the  Chief. 

CHIEF  fupported  [in  Heraldry]  is  when  the 
two  Thirds  at  Top  are  of  the  Colour  of  the  Field, 
and  that  at  the  Bottom  of  a  different  Colour. 

CHIEF,  one  of  the  eight  Honourable  Ordinaries 
in  Heraldry ,  containing  a  third  Part 
of  the  Field,  and  determined  by 
one  Line,  either  ftreight  or  crooked, 
that  is,  Invefied ,  Engrailed,  <&c. 
drawn  thro’  the  Chief  Point  of  the 
Efcutcheon.  Thus  the  Field  is 
Gules ,  a  Chief  Argent.  He  beareth 
Gules ,  a  Chief  Crenelle,  or  Embatteled 
Argent. 

Sometimes  one  Chief  is  born  up¬ 
on  another,  which  is  called  Sur¬ 
mounting,  and  it  is  ufually  expreffed 
by  a  Line  drawn  along  the  Upper- 
part  of  the  Chief  for  if  the  Line 
be  drawn  along  the  Lower-part  of 
the  Chief,  it  is  called  a  Fillet.  The 
former  of  thefe  is  an  Addition,  the 
latter  a  Diminution,  of  Honour. 

CHIEF  Point.  See  Efcutcheon. 

CHILIADS  are  the  Tables  of  Logarithms,  and  lb 
called  becaufe  they  were  at  firft  divided  into  Thou- 
faqds.  Thus  in  the  Year  1624,  Mr.  Briggs  pub- 
lillied  a  Table  of  Logarithms  for  20  Chiliads  of  abfo- 
lute  Numbers,  and  again  for  10  Chiliads  more,  and 
then  for  one  more  that  is,  for  31  Chiliads.  The 
Book  is  called  Arithmetica  Logarithmica. 

A.  D.  1628,  Adrian  Viacq  publifhed  this  again, 
with  a  Supplement  (according  to  Mr.  Briggs’s  Di¬ 
rection)  of  the  Chiliads  before  admitted  j  in  all 
making  up  101  Chiliads. 

CHILIAGON  [of  X/A/«f,Gr.  1000,  and  yuviet, 
Gr.  a  Corner]  is  a  Regular  Plane  Figure  of  1000 
Sides  and  Angles ;  of  which,  tho’  the  Eye  can  form 
no  diftinCl  View,  we  may  have  a  very  clear  Idea  in 
the  Mind,  and  can  eafily  demonftrate,  that  the  Sum 
of  all  its  Angles  is  equal  to  1996  Right  ones  j  for 
the  internal  Angles  of  every  Plane  Figure,  are  equal 
to  twice  as  many  Right  Angles  as  the  Figure  hath 
Sides,  except  thofe  Four  which  are  about  the  Point 
in  the  Middle,  from  whence  the  Figure  is  refolved 
into  Triangles. 

CHIMERA,  CHIMERA  [X^/££,  Gr.]  a 
mere  Whimfy,  an  idle  Fancy,  a  feigned  Monfter, 
faid  to  have  the  Head  of  a  Lyon,  the  Belly  of  a 
Goat,  and  the  Tail  of  a  Serpent. 

CHIMES  of  any  Clock.  How  to  calculate  Num¬ 
bers  for  them,  and  to  fit  and  divide  the  Chime- 
Barrel  :  See  Watch-Work. 

CHIMNEY  is  a  particular  Part  of  a  Houfe  de¬ 
fined  for  the  Conveniency  of  Firing,  with  a  Tube 
or  Tunnel  to  convey  away  the  Smoak. 

The  Rules  for  building  Chimneys  are  :  1.  That 
no  Timber  be  laid  within  12  Inches  of  the  Fore- 
iide  of  the  Chimney-Jambs. 

2.  That 
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2.  That  all  the  Joifts  on  the  Back  of  any  Chim¬ 
ney  be  laid  with  a  Trimmer. 

3.  That  no  Timber  be  laid  within  the  Tunnel 
of  any  Chimney. 

The  Parts  of  a  Chimney  are  reckoned  Five  : 
x.  The  Jambs  or  Sides,  coming  out  perpendicu¬ 
larly,  and  fometimes  circularly,  <&c.  from  the  Back. 
2.  Th z  Mantle-Tree j  which  refts  on  the  Jambs.  3. 
The  Tube  or  Tunnel ,  which  conveys  away  the 
Smoke.  4.  The  Chimney-Piece ,  or  Moulding,  on 
the  Fore-fide  of  the  Jambs  over  the  Mantle-tree. 
5.  The  Hearth ,  or  Fire-place. 

The  Proportions  for  Chimneys  Palladio  lays 
>down  for  the  Breadths  and  Depths  (on  the  fnfide) 
and  for  their  Height  to  the  Mantle-tree,  according 
to  the  following  Table. 


Chimneys  in 

Breadth. 

Height. 

Depth. 

Halls 

Chambers 
Studies  ? 

Wardrobes  3 

Foot. 

6,  7,  or  8 

5  b  G  or  7 

4)  4?> or  5 

Foot. 

4?  or  5 

4  or  4!- 

4  or  41 

Foot. 
af  or  3 

2  or  2j 

2  or  2\ 

Neverthelefs  in  thefe  Points  a  Workman  ought 
rather  to  be  govern’d  by  the  Modern  Fafhions,  than 
by  the  Words  of  an  ancient  Architect. 

Wolfius  directs,  that  the  Breadth  of  the  Aperture 
at  the  Bottom  be  to  the  Height  as  3  to  2,  to  the 
Depth  as  4  to  2. 

In  fmall  Apartments,  the  Breadth  3  Foot,  in 
larger  5,  in  Bed-chambers  4,  in  large  Banqueting- 
Rooms  5f,  in  larger  6. 

But  that  the  Height  fhould  never  exceed  2  and 
a  Half,  left  there  being  too  much  Room  for  the 
Air  and  Wind,  the  Smoke  ihould  be  driven  down 
into  the  Room  :  Nor  fhould  the  Height  be  too 
little,  left  the  Smoke  mifs  its  Way,  and  be  checked 
at  its  firft  fetting  out.  He  alfo  advifes  to  leave  an 
Aperture  thro’  which,  on  Occafion,  the  external 
Air  may  be  let  into  the  Flame,  to  drive  the  Smoke 
up,  which  otherwife  the  external  Air  would  not  be 
able  to  do. 

Mr.  F elibien  diredts,  that  the  Mouth  of  the  Tube, 
or  that  Part  to  the  Chimney-back,  be  made  a  little 
narrower  than  the  reft,  that,  if  the  Smoke  be  le- 
pelled  downwards,  it  may  be  prevented  from  get¬ 
ting  into  the  Room  by  this  Obftacle. 

To  prevent  Smoking,  Mr.  Lucar  (in  his  Solace) 
diredts  to  leave  two  Holes,  one  over  another,  on 
each  Side  of  the  Chimney,  the  one  Hoping  up¬ 
wards  and  the  other  downwards,  or  elfc  to  place 
two  Pipes  in  the  fame  Pofition  on  each  Side  of  the 
Chimney  }  and  he  is  of  Opinion,  that  if  this  be 
done,  which  Way  loever  the  Wind  blows,  the 
Smoke  will  pafs  freely  out  of  any  Tunnel. 

Some  make  the  Tunnel  twilled,  to  prevent  the 
Smoke’s  defending  too  eafily  ;  but  others  recom¬ 
mend  the  making  the  Tunnel  narrower  at  the  Bottom 
than  at  the  Top,  as  the  better  Expedient  ;  becaufe 
when  it  is  contracted  at  the  Bottom,  the  Fii  e  \\  ill 
impel  the  Smoke  up  more  eafily,  and  in  mounting, 
it  will  find  more  Space  to  difengage  itfelf,  and 
therefore  will  have  leis  Occation  to  return  into  the 

ChpL'5  d'  O rmes  directs,  to  place  a  hollow  Brafs 
Ball  of  a  reafonable  Capacity,  with  a  little  Hole  on 
one  Side  for  the  Reception  ot  Water,  which  hi. 
being  filled  with  Water,  to  be  placed,  the  Hole 
upwards,  upon  an  Iron  Wire  that  fhall  traverfe  the 
Chimney  a  little  above  the  Mantle-tree,  at  the  or¬ 
dinary  Height  of  the  greateft  Heat  or  Flame,  and 
fo  when  the  Water  is  hot,  it  will  be  rarefied,  and 
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break  out  of  the  Hole  in  a  windy  or  vapoury  Stream, 
and  fo  force  up  the  Smoak,  which  otherwife  might 
linger  in  the  Tunnel  by  the  Way,  and  would-  fre¬ 
quently  turn  back  again. 

Some  are  of  Opinion,  that  it  would  be  the  bet¬ 
ter  if  this  Ball  were  made  with  a  fhort  Nofe  to 
ferew  oft',  when  it  is  filled  with  Water,  and  then 
the  Hole  of  this  Nofe  need  not  be  any  bigger  than 
that  at  the  fmall  End  of  a  Tobacco-Pipe. 

And  likewife,  that  it  would  be  better  if  there 
were  two  of  thefe  Balls,  and  then  one  of  them 
might  fupply  the  Place  of  the  other  when  it  is  ex- 
haufted  ;  or,  upon  Occafion,  might  blow  the  Fire 
in  the  mean  time. 

Others  recommend  a  kind  of  moveable  Vane,  or 
Weather-cock  (which  fome  call  a  Beggar'-man)  to 
be  placed  at  the  Top  of  a  Chimney,  the  Back-fide 
of  which  is  covered  with  Plates  of  Tin,  fo  that, 
which  Way  foever  the  Wind  comes,  it  can  never 
keep  down  the  Smoke  of  the  Chimney,  the  Aper¬ 
ture  of  the  Chimney  being  skreened,  and  fo  the 
Smoke  will  always  come  out  free  and  undifturbed. 
This  laft  Contrivance  has  been  found,  by  Experi¬ 
ence,  to  help  Chimneys  that  have  fmoked  very 
much. 

But  after  all,  the  belt  Way  to  prevent  fmoking 
Chimneys,  is,  by  a  proper  Situation  of  the  Doors 
of  the  Room,  and  the  apt  Falling  of  the  Back, 
and  the  convenient  gatheiing  of  the  Wings  and 
Breaft  of  the  Chimney. 

CHIMNEY  Jambs  are  the  Sides  of  a  Chimney, 
as  before. 

CHIMNEY  Piece  is  a  Compofition  of  certain 
Mouldings  of  Wood,  or  Stone,  (landing  on  the 
Fore-fide  of  the  Jambs,  and  coming  over  the 
Mantle-tree. 

CHIRAGRA  is  a  fort  of  Gout  in  the  Hands 
only. 

CHIROGRAPHER  is  he  that,  in  the  Common- 
Pleasj  ingrofles  Fines  acknowledged  in  that  Court 
into  a  perpetual  Record,  (after  they  are  acknow¬ 
ledged  and  fully  pafted  by  thofe  Offices  by  whom 
they  are  firft  examined)  and  that  writes  and  deli¬ 
vers  the  Indentures,  one  for  the  Buyer,  and  another 
for  him  that  fells,  and  makes  another  indented 
Piece,  containing  alfo  the  Effedt  of  the  Fine, 
which  he  delivers  over  to  the  Cuflos  Brevium , 
which  is  called  The  Foot  of  the  Fine. 

The  Chirographer  alfo,  or  his  Deputy,  proclaims 
all  the  Fines  in  the  Court  every  Term,  according 
to  the  Statutes,  and  then  repairing  to  the  Office  of 
the  Cujlos  Brevium ,  there  endorfes  the  Proclama¬ 
tions  upon  the  Back-fide  of  the  Foot  thereof,  and 
always  keeps  the  Writ  of  Covenant,  as  alfo  the 
Note  of  the  Fine. 

CHIROGRAPHY  Gr.]  AWrite- 

ing  under  one’s  own  Hand. 

CHIROMANCY  [Xe^^mU,  of  Xslf  a  Hand, 
and  (MVTiU,  Gr.  Divination ]  a  kind  of  Divination, 
whereby  they  pretend  to  dilcover  the  Conftitution 
and  Tempers  ot  Perfons,  and  to  predidt  future 
Events,  by  the  Lines,  Wrinkles,  and  Marks,  in  the 
Hand. 

CHIPvONIUM  Ulcus  [in  Surgery']  a  Boil  or 
Sore  which  comes  efpecially  on  the  Thighs  and  Feet, 
fo  called,  becaufe  it  has  need  ot  fuch  a  one  as  Chi¬ 
ron  the  celebrated  Phyfician  to  cure  it. 

CHISSELS  ufed  in  Joinery  and  Carpentry ,  are 
of  feveral  Kinds :  As, 

1.  The  Former ,  which  is  ufed  firft  of  all,  before 
the  Paring  Chijfel ,  and  juft  after  the  Work  is  ferib’d, 
and  a  little  without  the  icribed  Strokes,  and  with 
its  Bafil  outwards. 

1  2.  The 
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2.  The  faring  Chijfel  hath  a  very  fine  and 
fmoot.h  Edge,  ana  ’tis  ufed  to  pare  off,  or  fmooth 
the  Irregularities  which  the  Former  makes.  This 
is  not  ftruck  with  the  Mallet,  as  the  Former  is,  but 
prefled  with  the  Shoulder  of  the  Workman,  who 
holds  the  Chijfel  between  the  Fore  and  Little-finger 
of  his  Right-hand,  and  with  the  two  Middle-fingers 
clutched  upon  it. 

3.  The  Skew-Former-,  which  is  a  Chijfel  ufed  for 
cleanfing  acute  Angles  by  the  Point  or  Corner  of 
its  narrow  Edge,  and  where  the  Angles  of  other 
Chijfels  cannot  come. 

4.  The  Mortice  Chijfel  is  narrow,  but  very  thick 
and  ftrong,  to  endure  hard  Blows  with  the  Mallet, 
and  ’tis  ground  ro  a  very  broad  Bafil ;  its  Ul'e  is, 
to  cut  deep  fquare  Holes  in  the  Wood,  which  are 
called  Mortices  :  Thefe  are  of  feveral  Sixes,  ac¬ 
cording  as  the  Breadth  of  the  Mortices  require. 

5.  The  Gouge  is  a  Chijfel  with  a  round  Edge, 
one  Size  of  which  ferves  to  prepare  the  Way  for 
an  Augre,  and  others,  to  cut  fuch  Wood  as  is  to 
be  rounded  or  hollowed,  <&c. 

6.  Socket  Chijfels  are  fuch  as  are  chiefly  ufed  by 
Carpenters,  and  have  their  Shank  made  with  a 
hollow  Socket  at  the  Top,  to  receive  a  ftrong 
Wooden  Sprig  made  to  fit  into  that  Socket,  with  a 
fquare  Shoulder  above  it,  which  makes  them  very 
ftrong  to  bear  the  heavy  Blows  of  the  Mallet  : 
They  diftinguifli  thefe  Socket  Chijfels  according  to 
the  Breadth  of  the  Blade,  and  call  them  Half  Inch, 
Three-quarter  Inch,  Inch  and  Half,  two  Inch,  and 
three  Inch,  Chijfels. 

7.  The  Ripping  Ctiijfel  is  a  Socket  Chiflel  about 
an  Inch  broad,  and  having  a  blunt  Edge  with  no 
Bafil  to  it  ;  its  Ufe  is  to  rip  and  tear  two  Pieces  of 
Wood  faftened  together  from  one  another,  by 
forcing  in  the  blunt  Edge  between  the  two  Pieces. 

CHIVALRY  [in  our  Law]  fignifies  a  Tenure 
of  Land  by  Knights  Service,  or  by  Obligation  to 
perform  fome  Martial  or  Military  Office  to  the 
Lord. 

CHIVES  is  the  Botanick  Word  by  which  our 
Mr.  Ray  fenders  the  Lathi ,  Apices  ;  which  fee.  But 
Dr.  Grew  calls  the  Stamina  on  which  the  Apices 
are  fixed,  by  this  Name  of  Chives. 

CHIVES  tipt  with  Tendants  [ Botany ]  is  when 
the  Horn  or  Thread  of  a  Flower  has  a  Seed  hang¬ 
ing  and  fhaking  at  the  Point  of  it,  as  in  Tulips, 
<&c. 

CHIVETS  [Botany]  the  fmall  Parts  of  the 
Roots  of  Plants,  by  which  they  are  propagated. 
CHLOROSIS  [of  tjs  of  Gr.  to 

appear  green ]  or  Morbus  VirgineuSy  commonly  call’d 
Iderus  Albusy  or  the  Green  Sicknefs ,  feems  to  be  a 
kind  of  phlcgmatick  pituitous  Dropfy,  arifing  from 
an  Obftruction  of  the  Menfesy  want  of  Fermenta¬ 
tion  in  the  Blood,  and  Detention  or  Depravation 
of  the  Ferment  in  the  Womb  j  whereupon  the 
Mufcular  Fibres  being  obftrudled,  they  become 
lazy  and  unfit  for  ACtion . ,  Blanchard. 

CHON  A  is  a  fort  of  Cavity  or  Tunnel  in  the 
Bafis  of  the  Brain,  by  which  the  ferous  Excrements 
are  brought  down  from  the  Ventricles  of  the  Brain 
to  the  Pituitary  Glandules  ,*  alfo  the  Pelvis  of  the 
Reins ;  of  which  in  its  proper  Place.  Blanchard. 

CHOLAGOGUES  [yohaypi  of  XoAn  and  aiyu , 
Gr  to  draw ]  are  Medicines  which  purge  Choier, 
fulphureous  and  bilious  Humours  ,*  as,  Rhubarby  Sen- 
nay  <&c.  according  to  the  old  Notion. 
CHOLEDOCHUS  Duttus  [of  X„a,),  Bile0  and 
Gr.  1  receive ]  is  the  Communion  of  the 
Ductus y  or  Torus  BilariuSy  with  the  Du 8; us  Cyfticus , 
into  one  Paflage,  and  is  thence  called  the  Duftus 


Communis  Choledochus.  This  goes  obliquely  to  the 
lower  End  of  the  Duodenum y  or  the  Beginning  of 
the  Sejunuviy  and  creeping  obliquely  between  the 
Tunicks  of  the  Inteftine,  hath  the  Return  of  the 
Bile  hindered  (as  by  a  Valve)  from  coming  into 
the  Dutlus  again. 

CHOLER.  See  Bile. 

CHOLERA  Morbus  is  a  depraved  Motion  of 
the  Ventricle  and  the  Guts,  whereby  the  bilious 
Excrements  are  difeharged  in  great  Plenty  upwards 
and  downwards.  L.  Blanchard. 

CHONDROGLOSSUM  [of  X6vdSQ-  and 
yKcoasa.)  Gr.  the  Tongue]  a  very  fmall  Pair  of  Muf- 
cies  of  the  Tongue,  very  lhort  and  narrow,  arifing 
from  the  cartilaginous  Proceftes  of  the  Os  Hyoides, 
and  meeting  in  the  Middle  of  the  Bafis  of  the 
Tongue,  where  they  are  inferted,  forming  an  Arch 
under  it,  mentioned  by  Verfiegen ,  and  others. 

CHONDROSYNDESMUS  [Xo^^A^of 
Xor/f©-  and  Gr.  a  Binding J  the  joining 

or  uniting  of  the  Bones  by  a  Cartilage  placed  be¬ 
twixt  them. 

CHORD  [in  Geometry]  is  a  Right-Line  con¬ 
necting  the  Extremities  of  any  Arch  of  a  Circle, 
and  is  otherwife  called  a  Subtenfe. 

Prop.  I. 

A  Chord  (be)  is  bifeCtedbya  Perpendicular  (da) 
drawn  from  (a)  the  Centre. 


For  the  Triangle  a  b  c  is  an  Ijofceles  (becaufe 
e  a  =  b  a)  and  therefore  the  Perpendicular  a  d  bi- 
leCts  the  Baje ,  or  Chordy  be  (10.  e.  1.  Eucl.)  and 
confequently  the  Ark  b  c  is  alfo  by  this  means  bi- 
feCted.  From  whence  are  deducible  and  demon- 
ftrable,  thefe  i 

Problems. 

1.  To  make  a  Circle  pafs  thro’  any  three  Points 

given,  not  lying  in  a  Right-Line. 

2.  To  find  the  Centre  of  any  Circle. 

3.  To  compleat  a  Circle  from  an  Ark  given. 

4.  To  deferibe  a  Circle  about  any  Triangle  given.’ 

1.  Let  the  three  Points  be  ABC;  join  A  B, 
and  A  C,  which  bifeCt  in  D  and  E,  by  drawing 
the  Perpendiculars  D  O  and  E  O.  The  Point  O, 
where  they  crofs  one  another,  muft  be  the  Centre, 
becaufe  they  both  pafs  thro’  it  by  this  Propofition. 

With 
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With  the  Diftance  AO  draw  the  Circle,  and  the 
Demonft ration  will  be  plain. 


2.  If  the  Circle  had  been  given,  or  any  Part  of 
it,  as  fuppofe  the  Ark  CAD,  and  the  Centre  of 
the  Circle  had  been  required,  you  need  only  mark 
out  any  three  Points  in  the  Circumference  ;  as 
fuppofe  A,  B,  C,  then  proceed  as  before,  you’ll  find 
the  Centre  C. 

3.  The  fame  Way  alfo  you  may  deferibe  a  Circle 
about  the  Triangle  ABC  j  for  the  Perpendiculars 
that  bifeft  any  two  Sides  of  the  Triangle,  will, 
where  they  crols,  find  the  Centre  C,  from  whence  a 
Circle  being  drawn,  it  fhall  circumfcribe  the  Tri¬ 
angle  ABC.  The  Demonftration  is  the  fame  with 
the  former. 


N.  B.  The  Centre  of  a  Circle  may  very  eafly  be 
found,  by  the  Square ,  thus  :  Apply  the  Corner 
of  the  Square  any  where  to  the  Circumference , 
as  J'uPP0Je  at  A,  and  draw  D  R  b etwee n  the 
Points ,  where  the  Legs  cut  the  Circumference. 
The  Line  bi felled  floall  give  C  the  Centre  of 
the  Circle ,  for  the  Angle  D  A  R  being  a 
Right  one ,  D  R  mufl  be  the  Diameter)  by  31. 
e.  3.  Eucl.  The  Half  of  which)  DC  or  CR, 
mufl  be  the  Radius. 

VOL.  I. 


CHORDS  [ofX#?(/V),  Gr.  a  Gut ,  of  which  Strings 
are  made]  Strings. 

On  all  plain  Scales,  and  particularly  on  the  Sec¬ 
tor,  there  is  a  Line  drawn  called  The  Line  df  Chords , 
whofc  Ufes  are  very  numerous  :  As, 


1.  To  meafure  the  Quantity  of  ait  Angle  plain 

given. 

With  60  of  the  Chords,  and  one  Foot  of  the 
Compafles  in  the  Vertex  of  the  Angle,  ftrike  an 
Arch  between  the  Legs  of  the  Angle,  and  then 
taking  that  Arch  in  the  Compafles,  -and  applying 
the .  Length  of  the  Chord  which  fubtends  it  to  the 
fame  Lines  of  Chords,  you  will  find  the  Quantity 
of  the  Angle  by  the  Numbers  there  placed. 


2.  By  the  Chords  on  the  Sell  or  to  divide  any  Circle 
into  its  proper  Degrees ,  and  to  meafure  the  Quan¬ 
tity  of  an  Arch  of  a  given  Circle. 

Apply  over  the  Radius  of  the  Circle,  between 
60  and  60  in  the  Lines  of  Chords ;  and  then,  if 
you  take  out  the  parallel  Chords  of  one  Degree, 
&c.  and  apply  them  to  the  Circumference  of  the 
Circle  given,  they  fhall  divide  it  into  its  proper 
Degrees  :  And  the  Degrees  of  any  Arch  fhall  be 
known  by  entering  the  Diftance  between  its  Extre¬ 
mities  in  the  Sedor,  parallel  to  the  Radius  between 
60  and  60  y  or,  by  lo  applying  it  into  the  Sedof, 
that  it  fall  on  the  fame  Numbers  on  each  Leg. 

3.  To  divide  the  Circumference  of  a  Circle  into  any 
Number  of  equal  Fartsy  or  to  inferibe  any  regular 
Figure  in  a  Circle. 

Divide  360  by  the  Number  of  equal  Parts  re¬ 
quired,  or  by  the  Number,  of  the  Sides  of  the  re¬ 
gular  Polygon,  and  the  Quotient  will  be  a  Num¬ 
ber  of  Degrees,  whofe  Chord  applied  round  the 
Circumference  will  divide  it  as  requir’d  :  As  if 
you  would  divide  any  Circle  into  32  equal  Parts, 
fet  the  Sedor  to  the  Radius,  and  then  dividing  360 
by  32,  the  Quotient  is  ii°,  15' ,•  the  Chord  of 
which  taken  off  parallelly,  will  divide  the  Circle 
into  32  equal  Parts,  or,  into  the  Points  of  the  Ma¬ 
riners  Compals. 

CHORDS  in  Muflck  [of  XopJkb  Gr.  Strings ,  a 
Name  whicfh  Phyficians  give  to  the  Inteftines,  be- 
caufe  the  Strings  of  Mufical  Inftruments  were  (an¬ 
ciently)  ufually  made  of  Guts]  are  the  .Strings  or 
Lines,  by  the  Vibrations  of  which  the  Senfation  of 
Sounds  is  excited,  and  by  the  Diviiions  of  which 
the  feveral  Degrees  of  Tune  are  determined. 

Mr.  Perrau/t  takes  notice,  that  of  late  times 
they  have  invented  a  Way  of  changing  the  Chords, 
in  order  to  render  their  Sound  more  ftrong,  with¬ 
out  altering  the  Tone. 

The  fixth  Chord  of  Bafs-Viols,  and  the  Tenth  of 
large  Theorboes  confift  of  50  Threads,  or  Guts, 
fome  of  which  are  100  Foot  long,  twifted  and  po- 
lifhed  with  Horfe-tail. 

For  the  Divifion  of  Chords,  fo  as  to  conftitute 
any  given  Interval,  the  Rules  are  as  follow  : 

1.  To  affign  fuch  a  Part  of  a  Chord  A  B  as  fhall 
conftitute  any  Chord ;  v.  g.  a  Fifth,  or  any  other 
Interval  with  the  whole. 
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Divide  A  B  into  as  many  Parts  as  the  gteateft 
Number  of  the  Interval  has  Units,  e.  g.  the  yth 
2  S  being 
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being  2:3,  the  Line  is  divided  into  3  j  of  thofe  I 
take  as  many  of  the  letter  Number,  v.  g.  2  = 
AC ,  AC  is  the  Part  fought ;  that  is,  2  Lines  whole 
Lengths  are  to  each  other  as  A  B  to  A  C,  make  a 
Fifth. 

Hence  if  it  be  required  to  find  feveral  different 
Sections  of  the  Line  A  B,  v.  g.  fuch  as  fliall  be 
Octave  5th  and  3d  g.  I  fhall  reduce  the  given 
Ratio’s  1 :  2,  2.  3,  and  4:  5,  to  one  Fundamental, 
the  Series  becomes  30  :  24,  20  —  17,  Fun(k- 
mental  is  30,  and  the  Sections  fought  are  24,  the 
third  9,  20,  and  the  7th  and  17th  the  Odtave. 

2.  To  find  feveral  Sections  of  a  Line  A  B,  that 
from  the  leaft  gradually  to  the  whole,  fhall  contain 
a  given  Series  of  Intervals  in  any  Order,  viz.  fo 
that  the  leaft  next  to  the  greater  contain  a  third  g , 
that  to  the  next  greater  a  5  ch3  and  that  to-the 
whole  an  Oflave. 

Reduce  the  three  Ratio’s  4  :  7,  2 :  3,  1  :  2  to 
one  Series,  hence  we  have  8:10:  17:30. 

8  10  17  30 
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Divide  the  Line  into  the  Number  of  Parts  of 
the  greateft:  Extreme  of  the  Series,  viz .  30,  we  have 
the  Sections  fought  at  the  Points  of  the  Divifion, 
anfwering  the  feveral  Numbers  of  the  Series,  viz . 
at  the  Points  C D  and  E  3  fo  that  AC  to  A D  is 
a  3d,  AD  to  A E  is  a  7th,  to  A B  an  Odtave. 

3.  To  divide  a  Line  A  B  into  two  Parts  to  con¬ 
tain  between  them  any  Interval,  v.  g.  a  Fourth. 

-h  7 
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Add  together  the  Numbers  containing  the  Ratio 
of  the  Interval,  v.  g.  3  :  4,  and  divide  the  Line 
into  as  many  Parts  as  the  Sum,  v.  g.  7,  the  Point 
of  Divifion  anfwering  to  any  of  the  Numbers 
given,  v.  g.  4  or  C,  gives  the  thing  fought. 

4.  For  the  harmonical  Divifion  of  Chords ,  to  find 
two  Se&ions  of  a  Line,  which  with  the  whole  fhall 
be  in  harmonical  Proportion  with  regard  to  their 
Quantity. 

Take  any  three  Numbers  in  harmonical  Propor¬ 
tion,  as  3 - 4 - 6  3  and  divide  the  whole 

Lines  into  as  many  Parts  as  the  greateft  of  thefe 
three  Numbers,  v.  g.  6  3  and  at  the  Points  of  Di¬ 
vifion  anfwering  the  other  two  Numbers,  v.  g.  3 
and  4,  and  you  have  the  Number  fought. 

7.  To  find  two  Se&ions  of  a  Line,  which,  to¬ 
gether  with  the  whole,  fhall  be  harmonical  with  re- 
fpeeft  to  Quantity  or  Tone, 

Take  any  three  Numbers  concord  with  each 
other,  v.  g.  2,  3,  and  8,  and  divide  the  Line  by 
the  greateft,  the  Points  of  Divifion  anfwering  the 
other,  give  the  Sections  fought. 

6.  To  divide  a  Chord  A  B  in  the  moft  fimple 
Manner,  fo  as  to  exhibit  all  the  original  Concords. 

C  -E  JD 
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Divide  the  Line  into  two  equal  Parts  at  C,  and 
fubdivide  the  Part  C  B  into  equal  Parts  at  D  3  and 
again,  the  Part  C  D  into  two  equal  Parrs  at  E : 
Here  A  C  to  A  B  is  an  Oiftave,  A  C  to  A  D  a  7  th, 
AD  to- AB  a  4th,  AC  to  AE  a  3d,  AE  to  A  D 
a  3d,  D  C  A  PI  to  E  B  a  6th  g->  AE  to  A  B  a  6th  g. 

Chord  is  alfo  ufed  in  Muiick  for  the  Note  or 
Tone  to  be  touched  or  founded,  in  which  Senfe  it 
is  applicable  to  all  the  Intervals  of  Muiick.  • —  In 
this  Senle  the  Fifth  is  faid  to  confift  of  five  Chords 
or  Tones. 

CHORDA  [Xofc/W,  Gr .]  a  Bowel,  a  Gut  3  alfo 
the  String  of  a  Muiical  Inftrument,  made  of  a  Gut. 

CHORDA  [in  Anatomy ]  a  Tendon  or  Nerve; 
alfo  a  painful  Extenfion  of  the  Penis ,  when  its  Head 
is  drawn  towards  the  Perinaum. 

CHORDA  Membrane  Lympani  is  a  certain  Nerve 
coming  from  the  third  Branch  of  the  fifth  Pair,  ex¬ 
tended  above  the  Membrane  of  the  Tympanum  or 
Drum  of  the  Ear,  and  which  goes  alfo  to  the 
Mufcles  of  the  Malleolus ,  and  then  joins  the  Portio 
Dura  before  it  comes  out  of  the  Cranium.  L. 

CHORDAPSUS  [of  XopAt-vJ-af,  Gr.]  fo  Celfus 
names  it,  barbaroully  called  Mijerere  mei>  by  others 
Iliaca  Pajjio,  by  others  Volvulus ,  commonly  lie  us  ^ 
is  an  Ejection  of  the  Excrements  at  the  Mouth 
only,  becaufe  the  PeriJlaltickj  or  Vermicular  Mo¬ 
tion  of  the  Guts,  whereby  the  Excrements  are  ex¬ 
cluded,  becomes  inverted.  Blanchard. 

CHOREA  Sanfli  Viti ,  is  a  fort  of  Madnefs 
which  formerly  was  very  common  amongft  fome 
People,  wherein  the  Perfon  affedted  lay  not  down, 
but  ran  hither  and  thither  dancing  to  the  laft  Gafp, 
if  they  were  not  forcibly  hindered.  Horfiius  fays. 
That  he  hath  fpoke  with  fome  Women,  who  pay¬ 
ing  a  yearly  Vifit  to  the  Chapel  of  Saint  Vitus , 
which  is  near  the  City  Ulme  in  Svoeedland ,  have 
been  taken  with  fuch  a  violent  Fit  of  Dancing 
Night  and  Day,  together  with  a  fort  of  Frantick- 
nqfs  in  the  Mind,  that  they  fall  together  like  fo 
many  People  in  Extafies,  and  are  fenfible  of  little 
or  nothing  for  a  Year  together,  till  next  May-,  about 
which  time  they  perceive  themfelves  fo  tormented 
with  a  Reftlefnefs  in  their  Limbs,  that  they  are 
forced  to  repair  to  the  fame  Place  again  about  the 
Feaft  of  Saint  Vitus  to  dance.  L. 

CHOREUS  [ofXopa©-]  vulgarly  called  Trocheus , 
is  the  Foot  of  a  Latin  Verie,  confuting  of  two  Syl¬ 
lables,  where  the  firft  is  long  and  the  laft  fliort,  as 
Annus ;  fo  that  this  is  the  Reverfe  of  an  Iambus. 

CHORE PISCOPI  were  anciently  rural  Bifliops 
delegated  by  4the  prime  Diocefan ;  but  their  Autho¬ 
rity  became  reftrained  by  fome  Councils,  and  this 
very  Office  by  Degrees  aboliffied  3  after  whom  the 
rural  Deans  were  commilfioned  to  exercife  Epil- 
copal  Jurifdidtion,  till  inhibited  by  Pope  Alexander 
III.  and  the  Council  of  Tours. 

CHORIAMBUS  [ -,  Gr.]  is  the  Foot 
of  a  Latin  Verfe  compounded  of  a  Chorus  and  an 
Iambus ,  it  confifts  of  four  Syllables,  of  which  the 
firft  and  laft  are  long,  and  the  middle  one  fliort,  as 
Hijlorix. 

CHORION  [of  Xoe m,  Gr.]  is  the  outer  Mem¬ 
brane  involving  the  Foetus  in  the  W omb  ;  ’tis  pretty 
thick,  fmooth  within,  but  rough  on  the  out-lide,  to 
which  the  Placenta  adheres  :  It  hath  many  Velfels 
which  fpring  from  the  Placejita ,  and  from  the  Um¬ 
bilical  Veftels.  The  former  are  difperfed  thro’  it 
before  the  Foetus  is  fliaped  (as  Diemerbrock  affirms) 
but  the  latter  not  till  the  Navel-Rope  is  grown  out 
to  a  juft  Length,  at  which  time  they  enter  in  ir, 
and  are  intermixt  with  the  former,  and  from  this 
Membrane  are  inferred  into  the  Placenta ,  to  which 
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the  Chorion  adheres.  This  Membrane,  the  Chorion , 
is  always  finglc,  tho’  the  Fat  us  be  Twins,  tho’  then 
there  is  a  double  Amnion-,  treble,  quadruple,  &c. 
if  the  Fat  us  are  3,  4,  <&c.  Originally  the  Chorion 
did  inveft  the  Ovum,  but  when  that  is  brought 
down  into  the  Womb,  and  is  become  a  Concep¬ 
tion,  this  Membrane  imbibes  the  Moifture  of  that 
Part  very  plentifully  j  for  while  the  Conception 
lies  Ioofe  there,  and  is  faftened  to  no  Part  by  any 
Veflels  which  go  from  it,  or  come  to  it,  it  feems 
to  have  its  Increafe  juft  as  the  Egg  hath  in  the 
Body  of  the  Hen ;  which,  whilft  it  is  in  the  Race - 
pius  or  Knot,  hath  no  other  Subftance  but  the 
Yolk ;  and  when  it  drops  off  from  thence,  and  de- 
feends  thro’  the  Infundibulum ,  it  receives  no  Altera¬ 
tion  ,*  but  when  it  comes  into  the  Cells  of  the  Pro- 
cefs  of  the  Uterus ,  it  begins  (laith  Harvey )  to  ga¬ 
ther  a  White,  altho’  it  yet  flick  to  no  Part  of  the 
Uterus ,  nor  hath  any  Umbilical  Veflels  j  but,  juft 
as  the  Eggs  of  Frogs  and  Fifhes  gather  themfelves 
a  White  out  of  the  Water,  fo  doth  there  come  out 
of  the  Plica  or  Wrinkles  of  the  Womb,  an  Albugi¬ 
neous  Moifture,  whence  the  Yolk  [by  its  vegeta¬ 
tive  and  innate  Heat]  gathers  and  concodts  its 
White.  After  this  Manner  doth  the  Chorion  im¬ 
bibe  that  Albugineous  Matter,  which ’from  the 
firft  Conception  increafes  daily  in  it  (and  which 
tranfudes  thro’  the  Amnion  in  which  the  Embryo 
fwims)  till  the  Umbilical  Veflels  and  the  Placetita 
are  formed,  from  and  thro’  which  the  Fatus  may 
then  receive  its  Nourifhment  :  And  the  Liquor 
which  this  Chorion  imbibes,  Dr.  Gibfon  takes  to  be 
the  Nutritious  Juice  which  0u2.es  into  the  Cavity 
of  the  Uterus ,  out  of  the  Capillary  Orifices  of  the 
Hypogaftrick  and  Spermatick  Arteries,  and  is  of 
the  fame  Nature  with  that  which  is  afterwards  fe- 
parated  in  the  Placenta ,  and  carried  to  the  Fatus 
by  the  Umbilical  Vein,  and  with  that  alfo  which 
abounds  in  the  Amnion ,  even  ’till  the  Birth  :  For 
the  Plaftick  or  Vegetative  Virtue  is  only  in  the 
Ovum  itfelf,  and  the  Augment  that  the  firft  Linea¬ 
ments  of  the  Fatus  receives,  is  only  by  Appofition 
of  this  Nutritious  Juice  :  But  the  Chorion  is  grown 
fo  denfe  and  thick  by  that  time  the  Placenta  and 
Umbilical  Veflels  are  formed,  that  it  is  not  capable 
of  imbibing  more,  but  that  which  in  this  time  is 
in  it,  doth  in  a  little  while  tranfude  into  the  Am¬ 
nion ,  and  fo  itfelf  becomes  empty,  and  gives  way 
to  the  Encreafe  of  the  Allantoides  (which  from 
hence  begins  to  appear)  and  whofe  Liquor  encreafes 
daily,  as  the  Fatus  grows  near  to  the  Birch.  This 
Opinion,  which  feems  indeed  very  probable,  the 
Learned  Dr.  Gibfon ,  in  his  Anatomy  (laft  Edition, 
p.  220)  propofes  only  as  a  Conjecture,  and  fubmits 
it  to  the  Cenfure  of  the  Learned. 

CUOROBATES  [of  Xe^Caintvy  Gr.  to  over-run 
a  Country ]  a  kind  of  Level  uted  among  the  An¬ 
cients,  compofed  of  a  double  Square,  made  in  form 
of  a  T ree,  deferibed  by  Vitruvius. 

CHOROGRAPHY  [of  Xo&y&pa  of  Xo&f  and 
ypypo,  Gr.  to  defcribe~\  is  a  particular  Defcription 
ot  fome  Country,  as  of  England,  France,  or  any 
Shire  or  Province  in  them,  &c. 

CHOROIDES  is  the  fourth  Coat  of  the  Eye, 
lying  under  the  Sclerotick ,  it  hath  many  little  Glands 
which  feparate  a  black  Liquor,  which  tinges  the 
Infide  thereof  ;  otherwife  of  a  white  Colour,  in 
order  to  hinder  the  reflected  Light  from  dilturbing 
or  confounding  the  Pictures  of  ObjeCts  from  being 
truly  reprefented  on  the  Retina.  This  Coat  hath 
a  Hole  before,  which  is  called  the  Pupilla ,  which 
ferves  to  admit  Light  and  Colours  into  the  Eye,  its 
inner  concave  Surface  very  fmooth  and  polite  ;  it 


is  black  in  Mankind,  but  of  a  fhining  Colour,  like 
the  Brilliant  of  Silver,  or  the  Luftre  of  Oriental 
Pearl  in  many  Animals,  as  Bears,  Camels,  Cattle, 
Cats,  Dogs,  Lyons,  Sheep,  &c.  and  alfo  in  moft 
Fifties,  and  makes  what  Naturalifts  call  the  Tapis, 
or  Colour  of  the  Eye. 

^  CHRISM  was  anciently  (in  times  of  Popery)  a 
ConfeCtion  of  Oil  and  fweet  Balfam,  which  was 
confederated  by  the  Bifhop,  and  ufed  in  Baptifm, 
Confirmation,  Extreme-UnCtion,  <&c. 

CHRISOM  Chrif'male  was  the  Face-cloth,  or 
Piece  of  Linen,  laid  over  the  Child’s  Head  when  it 
was  baptized ;  whence,  in  our  weekly  Bills  of  Mor¬ 
tality,  fuch  Children  as  die  in  the  Month  are  cal¬ 
led  Chrifoms. 

CHROMATICK  [of  Xfw,u«77X3V,  Gr.]  a  Term 

in  Mufick,  being  the  fecond  of  the  three  Kinds, 
which  abounds  in  Semi-tones,  and  contains  only 
the  leaft  Diatonical  Degrees.  It  is  recorded  in 
Hiftory,  That  Timotheus  the  Milefan  firft  invented 
this  fort  of  Mufick  in  the  time  of  Alexander  the 
Great ,  and  the  Spartans  banifhed  him,  becaufe, 
being  accuftomed  only  to  the  Diatonick  kind, 
they  judged  the  Chromatick  to  be  too  fofe. 

CHROMATICK  [with  Painters ]  a  Term  ufed 
for  the  Colouring,  which  makes  the  third  Part  in 
the  Art  of  Painting. 

CHRONICK,  CHRONICAL  Difeafes,  [X#- 
viMf  of  X&yQ-,  Gr.  Time ]  a  Term  applied  to  flow 
and  inveterate  Difeafes,  which  laft  a  long  time,  as 
the  Gout ,  Hemorrhoids,  Fiflula,  Dropfy,  Aflhma , 

they  are  oppofed  to  acute  Difeafes,  which  are 
fpcedy,  and  haften  to  a  Crtfis,  as  Fevers ,  Small-pox , 
&c. 

CHRONODIX  [of  and  deUw/M,  Gr.  to 

floew~\  a  fort  of  Dial  or  Inftrument  to  ihew  the 
pafling  away  of  Time. 

CHRONOGRAM  \_Xgyyoypy.y.yL(t)  of  X^jV©" 
and  ycj.pLfJM,  Gr<  a  Letter ]  a  iort  of  Verfe,  the  fi¬ 
gurative  or  numeral  Letters  whereof  being  com¬ 
puted  into  one  Sum,  make  up  the  Year  of  our  Lord, 
&c. 

CHRONOLOGY  [X&vq Wya,  of  XgfvQr,  Time , 
and  *,iyu,  Gr.]  in  the  common  Senfe  of  the  Word 
now,  is  the  Arithmetical  computing  of  Time  for 
Hiftorical  Ufes,  fo  as  thereby  truly  to  date  the  Be¬ 
ginnings  and  Ends  of  Princes  Reigns,  the  Revolu¬ 
tions  of  Empires  and  Kingdoms,  Battles,  Sieges,  or 
any  other  memorable  Actions.  Authors  on  this 
Subject  are : 

J.  Bap.  Riccioli  ChronologiaReformata.  2  Tom 
Bonon.  1669. 

Gull.  Beveregii  In(litutiones  Chronologic a. 

Mar.  Boxhornii  Chronologia. 

Sethi  Caluifi  Opus  Chronologicum. 

Alfledii  Thefaurus  Chronologicus. 

Me  flint  Chronolog.  The  fa  <&  Tabula , 

Hclvici  Chronologia. 

Jof.  Scaliger  de  Emendatione  Tempcrum. 

Suranchii  Chronolog. 

CHRONOMETRUM  [of  X^r©-  and  /ut&r, 

Gr.  Mcafure~\  Perpendieulum,  or  C hr onofc opium,  the 
fame  as  Pendulum  ;  which  fee. 

CHRONOSCOPE  [of  X#'  ©-  and  cmpmo,  Gr. 
to  view]  the  fame  with  a  Pendulum  to  meafure 
Time.  See  Pendulum. 

CHRYSALIS  is  a  Term  ufed  by  the  modern 
Writers  of  the  Natural  Hiflory  of  In fe bis,  for  the 
fame  with  Nymph  a  ;  which  fee.  Indeed  the  Word, 
as  well  as  that  Aurelia  ufed  in  the  fame  Senfe,  feems 
to  imply  a  peculiar  Yellow  or  Golden  Colour  in 
the  Nympha  ;  but  this  is  purely  accidental,  and  is 
by  no  means  found  in  all  Nympha;,  tho’iomecqn- 
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'fine  this  Word  Chry falls  to  the  Nympho:  of  Butter¬ 
flies  and  Moths  only.  See  Swammerdam  Hifl.  In- 
feff.  getieral.  Sed.  2. 

CHRYSOCERAUNIUS  Pulvis  is  the  fame 
with  Aurum  Fulmivans  j  which  fee. 

CHRYSTAL  Mineral.  See  Sal  Prunella;. 

CHRYSTALS  of  Copper.  See  Vitriol  of  Copper, 
or  Ve?ius. 

CHRYSTALS  of  Silver,  or  Vitriol  of  the  Moon, 
is  an  Operation  in  Chymifiry  whereby  the  Body  of 
Silver  is  opened  and  reduced  into  the  Form  of  a 
Salt  by  Spirit  of  Nitre.  ’Tis  done  thus  :  Diffolve 
an  Ounce  or  two  of  Silver  in  about  three  times  the 
Weight  of  Aqua  For  tis,  or,  which  is  better,  good 
Spirit  of  Nitre  ;  evaporate  the  DifTolution  in  a  Glaft- 
Cucurbite,  and  over  a  Sand-heat,  till  about  one 
Fourth  of  the  Liquor  is  blown  off,  then  let  the 
Remainder  ftand  without  ftirring  it*  and  it  will 
(hoot  into  Chryflals,  which  take  out,  and  when 
they  are  dry,  keep  them  in  a  Phyal  well  ftopt.  Thefe 
Chryflals  are  ufed  to  make  an  Efchar,  by  touching 
any  Part  with  them.  They  are  alfo  given  inwardly 
in  Dropfies  fometimes,  from  two  to  lix  Grains, 
and  they  will  purge  gently.  The  purgative  Qua¬ 
lity  in  thefe  Chryflals  (there  being  no  fuch  thing 
either  in  the  Silver  or  the  Spirit  of  Nitre)  muft 
arife  from  the  new  Texture  and  Conformation  of 
the  Parts  of  both,  happening  from  this  Union  of 
the  Parts  of  the  Silver  with  thofe  of  Spirit  of 
Nitre. 

Thefe  Chryflals  may  eafily  be  revived  into  good 
Silver  again,  if  you  put  them  to  diflolve,  as  they 
will  readily  do  in  a  VefTel  of  hot  Water,  in  the 
Bottom  of  which  you  fhall  have  laid  a  Plate  of 
Copper,  the  Silver  will  precipitate  down  in  a  white 
Powder,  which  gather,  wafh,  and  dry,  and  then 
melt  it  in  a  Crucible  with  a  little  Salt  Petre,  ’twill 
run  into  good  Silver  of  the  fame  Weight,  as  at 
firfh 

CHRYSTALS  of  Tartar.  See  Cream  of  Tar¬ 
tar: 

CHRYSTALLINE  Heavens  [in  the  Ptolemaick 
Syflem]  were  two :  One  ferved  them  to  explain  the 
Bow  Motion  of  the  fixed  Stars,  and  caufed  them 
(as  they  thought)  to  move  one  Degree  Eaftward  in 
about  70  Years. 

The  fecond  helped  them  out  in  folving  a  Motion, 
which  they  called  The  Motion  of  Trepidation ,  or  Vi¬ 
bration,  by  which  they  imagined  the  Sphere  to  fwag 
from  Pole  to  Pole. 

CHRYSTALLINE  Humour  of  the  Eye.  See 
Humours. 

CHRYSTALLIZATION  is  an  Operation  in 
Chymifiry,  by  which  the  Salts  dififolved  in  any  Li¬ 
quor  are  made  to  fhoot  into  little  prettily  figured 
Lumps  or  Fragments,  which  they  call  Chryflals, 
from  their  being  pellucid  or  clear  like  Chryftal. 

In  order  to  bring  the  Salts  duly  to  Chryflallize , 
you  muft  gently  evaporate  Part  of  the  Moifture  j 
for  if  there  be  too  much  Liquor  in  Proportion  to 
the  Salt,  it  will  not  coagulate  or  chryftallize  at  all  ■, 
and  if  there  be  too  little,  the  Salts  will  all  run  into 
one  another,  and  not  chryftallize  regularly.  The 
general  Rule  to  know  when  enough  of  the  Moi¬ 
fture  is  evaporated,  is  when  a  little  Skin  begins  to 
be  on  the  Surface  of  the  Liquor. 

CHURCH-Scot,  Payment,  or  Contribution,  by 
the  Latin  Writers,  was  frequently  called  Primitive 
Seminum,  becaufe  it  was  at  firft  a  Quantity  of  Corn 
paid  to  the  Prieft  on  St.  Martin's  Day,  as  the  firft 
Fruits  of  Harveft.  This  was  enjoined  by  the  Laws 
of  King  foa,  c.  4.  and  by  Canute ,  c.  10  ;  but  after 
'this  it  came  to  fignify  a  Refervc  of  Corn-Rent  paid 


to  the  Secular  Priefts,  or  to  the  Religious  ;  and 
fometimes  was  taken  in  fo  general  a  Senfe,  as  to 
include  Poultry,  or  any  other  Provifion,  that  was 
paid  in  kind  to  the  Religious. 

CHYLE  is  a  white  juice  in  the  Ventricle  and 
Inteftines,  proceeding  from  a  light  DifTolution  and 
Fermentation  of  the  Victuals,  efpecially  of  the 
Sulphur  and  Salt  with  which  edible  things  abound » 
and  which,  by  the  Invention  of  the  acid  Humour 
in  the  Ventricle,  becomes  white  for  if  you  pour 
in  Acid  upon  any  Liquor  that  is  impregnated  with 
Sulphur  and  Volatile  Salt,  it  prefently  turns  milky, 
as  is  obvious  in  preparing  Milk  of  Sulphur,  or  the 
refinous  Extracts  of  Vegetables  :  Nay,  Spirit  of 
Harts-hom  and  of  Soot,  abounding  with  Volatile 
Salt,  if  it  be  mix’d  with  an  Acid,  or  with  but  plain 
Water,  grows  to  be  of  a  milky  Colour  :  At  laft 
the  Chyle,  after  a  Commixtion  and  Fermentation 
with  the  Gall,  and  the  Pancreatick  Juice,  either  Vo¬ 
latile  or  Acid,  paffing  the  Latieal  Veins,  &c.  is 
mixed  with  the  Blood.  It  is  called  in  Latin  alfo 
Chymus.  Blanchard. 

As  to  the  Manner  how  this  Chyle  is  firft  made 

qnn  DPrfpcj'pH 

CHYLIFICATION,  which  is  the  Adion  of  the 
Stomach,  Guts,  &c.  in  the  making  of  Chyle ;  and 
’tis  done  thus,  as  I  find  the  acurate  Mr.  William 
Cowper,  Chirurgeon,  hath  accounted  for  it  in  a 
Paper  publifhed  in  Philofoph.  Trawf.  N.  220. 

The  Aliment  which  is  ufually  taken  down  into 
the  Stomach  of  adult  Perfons,  is  fuch  whofe  Grof- 
nefs  of  Parts  requires  Maftication  or  Chewing  in 
order  to  which,  the  Dentes  Incifores  are  fometimes 
employ’d  to  divide  it  from  the  more  bulky  Part, 
and  to  receive  it  into  the  Mouth  }  and  then  the 
lower  Jaw  being  varioufly  moved  by  its  proper 
Mufcles,  Maftication  is  begun,  and  carried  on  by 
the  Affiftance  of  the  Tongue,  Cheeks,  and  Lips,  the 
two  firft  ftill  applying  the  left  divided  Parts  of  the 
Aliment  ro  the  Dentes  Molares ,  ’till  there  is  an 
equal  Comminution  of  all  its  Parts ;  nor  is  the  Adion 
of  Maftication  merely  performed  for  dividing  the 
groffer  Parts  of  the  Aliments,  but  divers  of  the 
Mufcles  employed  in  the  Motion  of  the  lower  Jaw 
are  at  the  fame  time  alfo  ferviceable  in  haftening 
the  Saliva  or  Spittle,  feparated  from  the  Blood  by 
the  Parotid  Glands  ;  thofe  of  the  lower  Jaw,  and 
under  the  Tongue,  into  the  Mouth  ;  the  Saliva 
Glands  of  the  Cheeks  and  Lips  alfo  contributing 
their  Juice,  do  all  together  join  with  the  mafticated 
Aliments,  before  or  at  the  fame  time  ’tis  made  fit 
to  be  fwallowed ;  which  Adion  is  called  Degluti¬ 
tion. 

Deglutition  is  thus  performed  :  The  Aliment,  as 
well  what’s  fluid  as  that  mafticated,  being  lodged 
on  the  Tongue,  which  does  fomewhat  hollow  it- 
felf  by  means  of  its  own  proper  mufcular  Fibres,  for 
the  more  commodious  entertaining  the  larger  Quan¬ 
tity,  its  Tip  and  Sides  are  applied  to  the  Indices  of 
all  the  Teeth  of  the  Upper-Jaw  (and  Ginigiva  or 
Gums  of  thofe  that  want  Teeth)  the  Tongue  is 
fuddenly  drawn  up  by  the  Mufculi  Styloglofji,  or  My- 
loglojjius,  together  v/ith  thofe  Mufcles  which  pull 
the  Os  Hyoides  upwards  ;  at  the  fame  time  the 
Fauces  are  drawn  up,  and  their  Cavity  enlarged  by 
the  Mufculi  Stylopharingaei  ;  and  about  two  Thirds 
of  the  Tongue’s  fuperior  Surface  is  adequately  ap¬ 
plied  to  the  Roof  of  the  Mouth ;  the  Epiglottis  from 
its  Pofition  being  confequently  deprelTed,  does  there¬ 
by  cover  the  Glottis  or  2 lunula  of  the  Larynx,  and 
prevents  any  Part  of  the  Aliment  from  defeending 
into  the  Wind-pipe  :  In  this  Part  of  the  Adion  of 
Deglutition,  the  Glands  under  the  longue,  and  ex¬ 
cretory 
3 


1 


C  H  Y 


C  H  Y 


cretory  Duds  of  thofe  of  the  lower  Jaw,  are  com- 
prefled,  and  their  feparated  Liquors  or  Spittle  voided 
by  their  Papilla-,  htuatcd  at  the  lower  Part  of  the 
Franum  or  Ligament  of  the  Tongue  and  this  is 
done  by  the  -  Mufculus  Mylo^Hyoidaus,  when  the 
Aliment,  by  the  above  mentioned  Motion  of  the 
Tongue  is  forced  into  the  Faucet  or  Upper-part  of 
the  Gtila  \  at  the  fame  time  the  Gargareon ,  togc- 
ther  with  the  Uvula,  are  drawn  upwards  by  the 
J\ lufculi  Sphanofiaphili ,  by  which  Means  any  Part 
of  the  Aliment  is  hindered  from  attending  into  the 
Foramina  Narium  :  The  Fauces  by  the  Mufculus  Pte- 
rvgopharyngaus  and  Qefophagus  are  contracted,  where¬ 
by  the  Aliment  is  not  only  comprefled  into  the 
Gula ,  but  the  Matter  feparated  from  the  Blood  by 
the  Glands  of  the  Fauces ,  efpecially  of  thofe  large 
ones  called  Tonjilla,  is  forced  out  of  their  Cells,  or 
excretory  Ducts,  to  join  with  it  in  its  Defcent  to 
the  Stomach  by  the  Gula ,  thro’  which  the  latter 
paffes  by  the  Action  of  its  Mufcular  Fibres. 

The  Aliment  thus  impregnated  with  Saliva  in 
Maftication  and  Deglutition,  being  received  into 
the  Stomach,  there  meets  with  a  Juice  feparated 
from  the  Blood  by  the  Glands  of  that  Parr,  whofe 
excretory  Duts  open  into  the  Cavity  of  the  Sto¬ 
mach.  By  the  Commixture  of  thefe  Liquors,  whe¬ 
ther  of  Saliva  or  the  Juice  of  the  Stomach,  a  pro¬ 
per  Menflruum  is  compofed,  by  which  the  Parts  of 
the  Aliment  are  ffcill  more  and  more  divided  by  its 
infinuating  into  their  Pores,  and  by  which  the  Air, 
before  imprifoned  in  their  lcfs-divided  Parts,  is  not 
only  fet  more  at  Liberty,  but  by  the  natural  Heat, 
it  mull:  neceflarily  fuffer  fuch  a  Rarefadion,  as  that 
thereby  the  whole  Stomach  becomes  ftill  more  and 
more  diftended  j  hence  it  is  we  have  lefs  Appetite 
fome  time  after  eating  (when  this  Intumefcency  is 
made)  than  we  had  immediately  after •,  hence  allb 
arife  thofe  frequent  Eruffations  from  divers  Ali¬ 
ments,  as,  old  Peafe,  Cabbage,  and  divers  other 
Vegetables  we  frequently  eat  }  all  which  becomes 
very  much  difturbing  in  depraved  Appetites  and 
weak  Stomachs. 

Tho’  we  have  not  ufcd  the  Word  Fermentation , 
yet  we  do  not  fuppofe  the  Diffolution  of  the  Ali¬ 
ment  within  the  Stomach  can  be  done,  at  leaft 
without  an  inteftine  Motion  of  its  Particles  with 
the  Menflruum  ;  but  we  have  omitted  that  Term, 
becaufe  it  may  be  apt  to  lead  us  into  an  Idea  of  a 
greater  Conflict  than  in  truth  there  really  is. 

At  the  fame  time  of  this  Intumefcence,  an  Agita¬ 
tion  of  the  Matter  is  made  in  the  Stomach,  the 
Contents  of  the  neighbouring  excretory  Duds, 
namely,  the  Bile  in  the  Gall-Bladder  and  Liver- 
Duds,  and  Pancreatick  Juice  in  the  Di/ffus  Pan- 
ere  a  ficus,  are  compreffcd  into  the  Inteflinum  Duo¬ 
denum,  thro’  the  Extenfion  of  the  Stomach  itfelf, 
the  refluent  Blood  of  the  Stomach  at  that  Inftant 
being  in  fome  meafure  retarded,  whereby  the  Muf¬ 
cular  Fibres  are  more  liable  to  be  contraded. 

Nor  can  we  conceive  how  the  Liquor  of  the 
Stomach,  after  having  joined  with  the  Saliva  and 
Aliment,  fhould  be  ftill  fo  plentifully  excreted  from 
the  Glands  of  that  Part,  as  to  irritate  its  internal 
Membrane,  and  excite  its  Mufcular  Fibres  to  con- 
trad,  fmee  the  Mufcles  of  the  Abdomen  would, 
like  as  in  Vomiting,  be  drawn  into  a  Confent  of 
co-operating,  and  the  Aliment  would  be  forcibly  re- 
jeded  by  the  Mouth  :  Befides,  fhould  the  Liquor 
of  the  Stomach  be  fo  difturbed  in  Chylification, 
what  would  it  be  fo  foon  as  all  its  Contents  were 
difeharged  ?  The  Irritation  the  Stomach  under¬ 
goes  in  Hunger,  we  are  firmly  perfuaded,  does  not 
arife  but  thro’  an  Accumulation  of  the  Saliva  in 
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the  Stomach,  in  Conjundion  with  the  Liquor  of 
the  Glands  of  that  Part  j  whence  it  is  we  rather 
difeharge  thfe  Spittle  at  that  time  by  the  Mouth, 
than  to  fuffer  any  more  of  it  to  defeend  into  th* 
Ventricle  ;  hence  proceeds  what  we  call  Thevoater- 
tng  of  the  Mouth  :  Hence  alfo,  when  the  Saliva  is 
vitiated,' the  Appetite  is  depraved. 

The  Stomach,  by  means  of  its  Mufcular  Fibres , 
contrading  itfelf,  does  gradually  difeharge  its  Con¬ 
tents  by  the  Pylorus  into  the  Duodenum ,  in  which 
Gut,  after  a  fmall  Semicircular  Defcent,  it  meets 
with  the  Pancreatick  Juice  and  Bile  j  both  which 
joining  with  it,  renders  fome  Part  of  the  Aliment 
more  fluid,  by  ftill  difuniting  the  grofler  Parts  from 
the  more  purej  and  here  Chylification  is  made  per- 
fed. 

The  Bile  which  abounds  with  lixivial  Salts,  and 
apt  to  intangle  with  the  groffer  Parts  of  the  con- 
coded  Aliment,  ftimulates  the  Guts,  and  deterges 
or  cleanfes  their  Cavities  of  the  Mucous  Matter , 
feparated  from  the  Blood  by  the  Glands  of  the 
Guts,  and  lodged  in  their  Cavities,  which  not  only 
moiftens  the  Infides  of  the  Guts,  but  defends  the 
Mouths  of  the  ladeal  Veffels  from  being  injured 
by  Alien  Bodies  which  often  pafs  that  Way. 

The  Contents  of  the  Intelfines  moving  ftill  on 
by  means  of  the  Periftaltick  or  Worm-like  Motion 
of  the  Guts,  whilft  thofe  thinner  Parts  fitted  for 
the  Pores  of  the  ladeal  Veflfels  called  Chyle,  are 
abforbed  by  them,  the  thicker  move  ftill  more  flowly 
on,  and,  by  the  many  Stops  they  continually  meet 
with  by  the  Connivent  Valves,  all  the  Chyle,  or  thin 
Parts,  are  at  length  entirely  abforbed,  the  Remains 
being  merely  excrementitious,  are  only  fit  to  be 
excluded  by  Stool. 

The  analogous  white  Appearance  of  the  Chyle , 
whether  in  the  Stomach  or  Inteftines,  and  always 
in  the  Vena  La£lea  and  Thoracick  Dull,  may  be 
feen  in  the  Commixtures  of  divers  Liquids,  which 
feparated  exhibit  no  fuch  Appearance  ■,  nor  is  this 
Phanomenon  any  otherwise  than  a  Tranfpofition  of 
Particles,  whether  by  ,  a f Menflruum  infinuating  into 
them,  dividing  them  into  grofs  Globules,  as  an  Acid 
into  Sulphur,  as  Vinegar  with  Oil,  <&c.  or  elfe  by 
Precipitation,  as  when  a  gummOus  or  refinous  Body 
is  dilTolved  in  a  fpirituous  Menftruutn ,  and  mixed 
with  a  Phlegm ;  fo  Tindure  of  Myrrh  and  Benja¬ 
min,  &c.  make  a  milky  Appearance  in  common 
Water. 

The  longitudinal  and  tranfverfe  Order  of  the 
Fibres  of  the  Guts,  are  the  Inftruments  by  which 
the  periftaltick  Motion  of  them  is  performed,  which 
Motion  is  not  only  n^ceffary  for  pufhing  their  Con¬ 
tents  forwards,  but  by  reciprocal  Contradion  of 
the  Mufcular  Fibres  of  the  Guts,  and  Appofition  of 
their  Connivent  Valves ,  the  Mouths  of  the  Ladeals 
are  difpofed  to  receive  what  is  fitted  for  them  • 
hence  it  is  we  can  by  no  means  make  any  Fluid 
whatever  pafs  from  the  Cavity  of  the  Guts  into 
thofe  ladeal  VefTels  in  a  dead  Animal. 

A  further  Ufe  of  this  Contradion  of  the  Mufcu¬ 
lar  Fibres  of  the  Inteftines,  is  to  accelerate  the  Chyle 
in  its  Progrefs  in  the  Ladeals,  ’till  the  Lympba  de¬ 
rived  from  the  Extremities  of  the  Arteries  of  the 
Guts  joins  with  it  j  which  Conjundion  is  made  in 
the  Latteals  before  they  leave  the  external  Surface 
of  the  Inteftines.  By  this  means  the  Progreffion  of 
the  Chyle  is  made  towards  the  Mefenterick  Glands, 
into  whofe  Cells  it  is  received,  where  it  again 
mixes  with  a  Juice  brought  in  by  the  Arteries  of 
each  Gland  ;  which  Juice,  or  Lymphatick  Liquor, 
not  only  farther  dilutes  the  Chyle,  like  that  from  the 
Arteries  of  the  Inteftines,  but  adds  a  fjrqfh  Impetus, 
a  T  by 
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by  which  its  Motion  is  farther  carried  on  thro’  the 
Vafa  Laffea  fecundi  generis  ;  (aiding  out  of  each 
Meienterick  Gland,  and  dilcharging  their  Contents 
into  the  Receptaculum  Chyli).  Here  the  Chyle  meets 
and  joins  with  the  Lympha  fent  thro’  the  Lymph  z- 
tick  Duffs  from  the  inferior  Limbs  and  neighbour-* 
ing  Parts,  whereby  the  Chyle  is  not  only  farther 
prepared,  but  its  Afcenfion  is  promoted  in  the 
Thoracick  DuCts,  whofe  feveral  Divilions  and  In- 
ofculations  (like  the  Veins  of  the  Tetticles)  with  its 
many  Valves  looking  from  below  upwards,  and  ad¬ 
vantageous  Situation  between  the  great  Artery  and 
Vertebra  of  the  Back,  together  with  the  Lymphe- 
duCts,  difcharging  their  Lympha  derived  from  the 
Lungs  and  neighbouring  Parts  of  the  Thorax,  does 
demonftrate  the  utmolt  Art  {till  ufed  in  order  to 
its  Afcenfion  towards  the  Left  Subclavian  Vein, 
where  meeting  with  the  refluent  Blood  of  the  fu- 
perior  Parts,  it  paffes  with  it  thro’  the  defcending 
Trunk  of  the  Vena  Cava,  and  joins  with  the  re¬ 
fluent  Blood  of  the  inferior  Parts  in  the  Right  Au¬ 
ricle  of  the  Heart ;  whence  ’tis  expelled  by  its 
Contraction  into  the  Right  Ventricle,  when  the 
Heart  is  in  a  Diafiole  ;  but  by  the  Syfiole  or  Con¬ 
traction  of  the  Heart,  ’tis  again  driven  out  thence 
into  the  Arteria  Fulmonaris ,  thro’  whofe  Extremi¬ 
ties,  in  Conjunction  with  thofe  of  the  Vena  Fulmo- 
naris ,  it  paffes  to  the  Left  Auricle  and  Ventricle  of 
the  Lleart,  from  whence  it  is  again  expelled  in  the 
Syfiole  (as  above)  into  the  Aorta  or  Arteria  Magna-, 
by  whofe  Branches  ’tis  conveyed  thro’  the  whole 
Held  of  the  Body.  The  three  tricufpid  Valves  in 
the  Right,  and  two  mitral  Valves  in  the  Left  Ven¬ 
tricle  of  the  Heart  oppoflng  its  Return  into  the 
Veins,  and  the  femilunary  Valves  of  the  Arteria 
Fulmonaris  and  Aorta  preventing  its  Ingrefs  into  the 
Ventricles,  are  fufficient  (when  rightly  confidered) 
to  demonftrate  the  Neceffity  of  a  Circulation  of 
this  grand  Fluid  called  Blood  :  Thus  Sanguification 
is  begun,  and  as  we  have  mentioned  the  divers 
Preparations  of  the  Aliment  before  Chylification, 
fo  here  may  be  obferved  the  various  Mixtures  and 
Preparations  of  Chyle ,  in  order  to  Sanguination. 

CHYROGRAPHUM  [in  the  Saxon  times]  fig- 
nified  any  publick  Inftrument  of  Conveyance  at- 
telled  by  Witneffes  :  This  the  Norma ns  called 
Chart  a. 

To  prevent  Frauds  and  Concealments,  they  made 
their  Deeds  of  mutual  Covenant  in  a  Script  and  Re - 
feriptj  or  in  a  Fart  and  Counter-part ,  upon  the  fame 
Sheet  of  Paper  or  Parchment ;  and  in  the  Middle, 
between  the  two  Copies,  they  draw  the  Capital 
Letters  of  the  Alphabet,  or  fometimes  the  Word 
Syngraphies  in  the  like  great  Letter,  and  then  tal - 
Hated  or  cut  the  faid  Sheet  afunder  in  an  indented 
Manner,  which  being  delivered  to  the  two  Parties 
concerned,  were  proved  authentick  by  matching 
with  or  anlwering  to  one  another,  like  our  prefenc 
Indentures,  or  like  Tallies  in  Wood.  And  when 
this  prudent  Cuftom  had  for  fome  time  prevailed, 
the  Word  Chirographum  was  appropriated  to  fuch 
bipartite  Writings. 

CHYLI  Receptaculum.  See  Receptaculum  Chyli. 

CHYLIOSIS,  the  fame  with  Chylificatio. 

CFIYMIA,  or  Chemis,  [of  Xt )a,  Gr.  to  melt ]  is 
a  Refolution  of  mixed  Bodies  in  their  Elements j 
and  again,  wh^i  it  can  be  done,  Coagulation  or  Re¬ 
dintegration  of  the  fame  Elements  into  the  Bodies 
which  they  conftituted  before.  There  are  two 
Parts  of  it,  Solution  and  Coagulation  :  By  the  Addi¬ 
tion  of  the  Arabick  Article,  it  is  called  Alchymia , 
or  Alkymia  >  it  is  called  alfo  Spagyria ,  Hermetic  a 


ars ,  ars  prrfeffi  Magiflerii ,  ars  Segregatoria ,  Sepa- 
ratoria ,  and  Difitillatoria.  Blanchard. 

CHYMICA,  or  Chytnic  alia,  are  Medicines  which 
the  Chymifis  prepare,  that  they  may  be  taken  in  a 
lefs  or  more  grateful  Quantity.  L.  Blanchard 

CHYMISTRY  is  varioufly  defined,  but  the  De- 
fign  of  the  Art  is,  to  feparate  ufefully  the  purer 
Parts  of  any  mix’d  Body  from  the  more  grofs  and 
impure.  It  feems  probably  to  be  derived  from  the 
Greek  Word  Xi iu6{,  which  fignifies  a  Juice-,  or  the 
purer  Subftance  of  a  mixed  Body  ;  tho’  fome  will 
have  it  to  come  from  to  gape.  It  is  alfo 

called  the  Spagyrick ,  Her  me  tick,  and  Fyrctschnick 
Art as  alfo,  by  fome  Alchymy.  The  Reafons 
whereof  you  may  fee  under  thofe  Words. 

CHYMOSIS,  or  Chemofis  [of  Xiu,  to  fufie  or 
melt]  is  a  Diflortion  of  the  Eye-lids,  ariflng  from 
an  Inflammation  ;  alfo,  an  Inflammation  of  the 
Cornea  Tunica  in  the  Eye.  Blanchard. 

CHYMUS,  the  fame  with  Chylus. 

CHYRONIA  is  a  great  Ulcer,  and  of  difficult 
Cure.  See  Chironium  Ulcus. 

CHYRURGERY  [of  XfTf ,  an  Hand-,  and  If^oy, 
Gr.  Work']  or,  as  ’tis  now-a-days  pronounced  and 
written.  Surgery ,  is  the  third  Branch  of  the  curative 
Part  of  Medicine,  and  teacheth  how  fundry  Dif- 
eafes  of  the  Body  of  Man  may  be  cured  by  Manual 
Operation.  Some  divide  it  into  thefe  five  Parts  : 

1.  Synthefis ,  a  fetting  together  of  things  feparate. 

2.  Diarefis ,  a  feparating  of  things  that  were  con¬ 
tinued  before.  3.  Diorthofin ,  a  correcting  of  things 
fqueezed  together  and  contorted.  4.  Exarefis ,  a 
taking  away  of  Superfluities.  5.  Anaplerofis ,  a  re¬ 
storing  of  that  which  was  deficient. 

CICATRISANTIA  are  fuch  things  as,  by  dry¬ 
ing,  binding,  and  contracting,  fill  up  Ulcers  with 
Fleih,  and  cover  them  with  a  Skin.  L.  Blanchard. 

CFCATRICULA  is  that  little  whitifh  Speck  in 
the  Coat  of  the  Yolk  of  an  Egg,  in  which  the  firft 
Changes  towards  the  Formation  of  the  Chick  ap¬ 
pear  in  an  impregnated  Egg:  ’Tis  commonly  cal¬ 
led  the  Treddle.  The  Chick  lodged  in  the  Cicatri¬ 
cal  a  is  nourifhed  only  by  the  White  of  the  Egg, 
till  ’tis  grown  of  a  competent  Largenefs,  the  Yolk 
Teeming  to  be  referved  by  Providence  for  a  more 
ftrong  and  folid  fort  of  Aliment,  which  is  fitter  for 
the  Animal  when  grown  greater.  L. 

CICATRIX,  Cicatrices ,  Scars  or  Marks  which 
are  left  after  great  Wounds  or  Ulcers  :  Some  are 
Ample,  others  are  accompanied  with  Cavities ,  Di¬ 
minution  or  Excrefcence  in  the  Parts  affected.  L. 

CICATRIZING  Medicines.  L.  See  Cicatrifan - 
tia. 

CILIA  and  Super  cilia  are  the  Eye-brows,  hard 
cartilaginous  Bodies  j  but  Superci/ia  properly  the 
Hair  upon  the  Eye-brows,  at  the  Extremity  of  the 
Forehead.  L. 

CILIARE  Ligamentum ,  or  Procefifus  Ci  liar  is,  is 
a  Collection  of  fmall  {lender  Filaments  which  take 
their  Rife  from  the  inner  Part  of  the  Tunica  Uvea 
in  the  Eye,  and  thence  run  towards  the  prominent 
Part  of  the  Chryftalline  Humour,  which  they  com- 
pafis  in  and  conaedt  to  the  Uvea.  Its  Ufe  is  to 
help,  ccntracff,  or  dilate  the  Figure  of  the  Chryftal¬ 
line  Flumour,  and  to  draw  it  farther  from,  or 
bring  it  nearer  to  the  Uvea ,  according  as  Occafion 
ferves.  L. 

CIMA  [in  Arcbiteffure]  is  a  Moulding  lome- 
what  refembling  an  (  S  )  Vitruvius  makes  it  of  two- 
Quarter-Circles  joined  together.  Our  Workmen 
call  it  an  O— G — . 

CIMATIUM,  CIMATUM  [in  Arcbiteffure ] 
is  what  our  Workmen  call  an  C-— —  with  the 
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Hollow  downwards ;  ’tis  Part:  of  the  Ornament  of 
the  Dorick  Capital  j  it  ftands  jult  above  the  Square, 
and  hath  a  Fillet  over  it.  • 

CINCTURA  [ Cin&ura ,  L.  a  Girdle']  in  Archi¬ 
tecture ,  is  that  Part  which  makes  the  Middle  of  a 
Pillar ;  ’tis  call’d  Conge  in  French  ;  the  Greeks  called 
it  ctOT?i iyn,  becaufe  that  Part  of  the  Pillar  taking  (as 
it  were;  a  Rife,  fecms  to  fly  from  the  Bafls  :  It  is 
no  more  than  the  Rings  of  Ferrils  formerly  ufed 
to  preferve  Wooden  Pillars  from  fplitting,  and 
which  they  afterwards  imitated  in  Stone-Work. 

C1NEFACTION,  with  fome  Chymifts,  is  ufed 
for  Calcination.  L. 

CINERAT10N  [with  Chymifts ]  is  the  Reduc¬ 
tion  of  Wood,  or  any  other  combuftible  Matter, 
into  Afhcs,  by  Means  of  Fire. 

CINERES  Claviculati  [ Chymiftry ]  Afhes  made 
of  Tartar,  or  the  Lees  of  Wine  burnt.  L. 

CINERITIA,  or  Subftantia  Corticalis ,  is  the  ex¬ 
ternal  Subftance  of  the  Cerebrum  }  it  is  foft  and 
gland ulous,  and  of  an  aihy  Colour.  L.  Blanchard . 
See  Cortical. 

CINNABAR  is  a  Mixture  of  Sulphur  and  Quick- 
Silver  fublimed  together,  and  is  either  natural,  when 
this  Mixture  is  made  in  the  Earth  by  Means  of  the 
fubterraneal  Heat,  and  then  ’tis  called  Native  Cin¬ 
nabar  j  or  elfe  ’tis  artificial,  which  is  thus  made  : 
The  Sulphur  is  melted  in  a  great  Earthen  Pan,  and 
then  is  put  into  it,  by  Degrees,  thrice  its  Weight  of 
Mercury,  and  the  Mixture  is  ftirred  about  till  all 
the  Quick-filver  difappears  :  And  after  this,  the 
Mixture  is  cooled  and  powdered,  and  then  fub¬ 
limed  in  Pots  with  an  open  Fire,  a  hard  red  Mafs 
will  be  raifed,  fhaped  like  Needles ’,  ’tis  brownifh 
when  in  the  Lump,  but  being  powdered  finely,  is 
of  a  very  high  Red,  and  is  called  Vermilion.  The 
chief  Defign  of  this  Operation  is,  to  make  the  Mer¬ 
cury  portable,  which  it  is  not  fafely  when  in  its 
natural  Form,  becaufe  of  its  great  Weight  and 
Fluidity. 

Ctnndbar  is  revived  into  Mercury  by  mixing  with 
it,  in  Powder,  three  times  as  much  Quick-lime, 
and  diftilling  in  a  Glafs  Retort,  into  a  Receiver  fil¬ 
led  with  Water,  by  Degrees  of  Fire,  the  Quick- 
Silver  will  be  found  at  the  Bottom  of  the  Receiver. 
You  may  receive  Quick-filver  alfo  by  mixing  an 
equal  Quantity  of  Filings  of  Iron  with  the  Cinna¬ 
bar ,  and  diftilling  as  before. 

CINNABAR  of  Antimony  is  thus  made  :  Fill  a 
Retort  half  full  of  equal  Parts  of  Powder  of  Anti¬ 
mony  and  Sublimate  Corrofive,  and  letting  the 
Veffel  in  Sand,  proceed  at  firft  as  in  the  making  of 
Butter  of  Antimony ,  which  will  alfo  this  way  be 
made  ;  but  when,  the  Fire  being  encreafed,  you 
find  red  Vapours  begin  to  arife,  fit  on  another  Re¬ 
ceiver,  but  without  luting  the  Junctures,  and  raife 
the  Fire  by  Degrees  till  the  Retort  be  red  hot,  in 
which  State  it  muft  be  kept  three  or  four  Hours  ; 
then  the  Vefiels  being  left  to  cool,  break  the  Re¬ 
tort,  and  you  will  find,  if  the  Operation  fucceed 
(which  now  and  then  it  will  nor)  the  Cinnabar 
fublimed,  and  adhering  to  the  Neck  of  the  Retort. 
’Tis  accounted  a  good  Medicine  for  Epileptick  and 
Cephalick  Diftempers. 

CION  Columella ,  Gar  gar  eon,  Gurgulio ,  Uva , 
>  Uvula ,  Uvigena ,  Uvigera ,  Epiglottis ,  Sublinguium , 
is  the  Cover  of  the  Wind-pipe,  it  hangs  betwixt 
the  two  Glandules  called  Amygdala ,  above  the 
Chink  of  the  Larynx,  and  is  a  Procefs  from  a  Sub¬ 
ftance,  as  one  would  think,  glandulous,  fpungy,  and 
red  ;  which,  Columbus  is  of  Opinion,  arifes  from 
the  Tunick  of  the  Mouth  redoubled  in  that  Place. 
But  Riolan  fays,  it  proceeds  from  fome  Middles 


which  are  terminated  there.  It  is  of  a  Figure 
roundly  oblong,  in  the  Upper-part  thicker,  and 
ending  acutely.  ItsUfe  is  to  attemperate  theCold- 
nels  of  the  Air,  and  hinder  the  Drink  from  falling 
upon  the  Noftrils  :  Sometimes  this  Uvula  fticks 
out  too  far  from  the  Humours  that  fall  upon  it, 
which  cannot  return  by  the  Lymphatick  Veftels, 
whence  proceeds  the  falling  of  the  Uvula,  which  we 
call  Roof  of  the  Mouth.  Blanchard. 

The  Uvula  is  moved  by  two  Pair  of  Mufcles, 
the  Pterigoftaphilinus  Externus  and  Interims  (which 
fee)  and  the  former  of  thefe  draws  the  Uvula  back¬ 
wards,  and  the  latter  plucks  it  forwards,  becaufe 
of  the  Pulley  thro’  which  its  Tendon  pafifes,  and 
which  alters  the  Direction  of  its  Motion  ;  both 
which  Motions  are  neceflary  for  Deglutition,  for 
the  Articulation  of  the  Voice,  as  well  as  to  hinder 
any  Drink,  &c.  from  going  into  the  Noftrils. 

CION  [in  Gardening ]  a  young  Sprout,  Sprig,  or 
Sucker. 

CIRCLE  is  a  Plane  Figure  bounded  with  one 
only  Line,  and  to  which  all  the  Right-lines  that  can 
be  drawn  from  a  Point  in  the  Middle  of  it  are  equal 
to  one  another.  And  it  may  very  well  be  fuppofed 
to  be  made  thus  :  If  you  imagine  the  Line  AB 
faftened  at  one  End  to  the  Point  at  A,  but  yet  fo 
as  to  be  moveable  on  A  as  a  Center,  till  the  End 
B  arrive  at  the  Place  where  it  began.  The  Line 
A  B  in  its  Motion  defcribes  a  Figure,  called  a  Circle, 
and  the  Point  B,  at  the  fame  time,  defcribes  a  Curve- 
Line ,  called  the  Circumference  of  a  Circle. 


From  which  Genefts  ’tis  plain,  that  all  Right- 
Lines  drawn  from  the  Point  A  (which  is  called  the 
Centre )  to  the  Circumference,  muft  be  of  equal 
Length,  or  be  equal  to  one  another,-  and  thefe 
Lines  are  called  Radius,  and  by  fome  Semi-Dia¬ 
meter. 
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The  Line  D  T  parting  thro’  the  Centre,  and  ter¬ 
minated  at  each  End  by  the  Circumference,  is  cal¬ 
led  the  Diameter ,  and  its  Half  the  Semi-Diameter 
or  Radius. 


Thefe  Diameters  are  all  equal  to  one  another* 
and  do  divide  the  Circle  into  two  equal  Parts, 
which  are  called  Semicircles. 

Any  Part  of  the  Circumference  of  a  Circle  is 
-  called  an  Ark,  which  Ark  is  the  Meafure  of  any 
Angle,  whofe  Vertex  or  Angular-point  is  at  the 
Centre  of  that  Circle. 

Every  Circle  is  fuppofed  to  be  divided  into  %6 
equal  Parts,  which  Parts  are  called  Degrees  :  Of 
thefe  a  Semicircle  contains  180,  and  a  Quarter  of  a 
Circle  90,  which  is  called  a  Quadrant,  as  C  T. 

To  find  the  Superficial  Content  of  any  Circle,  fee 
Area  and  Polygon,  where  the  Ground  of  the  Prac¬ 
tice  is  demonftrated.  And  fince  ’tis  there  proved 
from  Archimedes,  that  a  Circle  is  equal  to  a  Redt- 
angle-Triangle,  one  of  whofe  Sides  is  the  Radius, 
and  the  other  the  Periphery  (or  a  Line  equal  to 
it).  Let  the  Radius  be  called  \d  (fuppofing  d  to 
be  the  Diameter)  and  whatever  the  unknown  Ra¬ 
tio  of  the  Periphery  be  to  the  Diameter,  let  it  be 
exprefled  by  r,  then  will  the  Periphery  be  r  d  ; 
and  confequently  the  Perpendicular  r  d  being  multi¬ 
plied  by  Half  a  Radius,  that  is,  by  \d,  the  Produd 
will  be  ~  r  d  ■=.  Area  of  the  Circle  (becaufe  of 
the  Triangle). 

From  which  way  ot  Notation  it  may  be  pre- 
fently  proved,  That  Circles  are  to  one  another 
as  the  Squares  of  their  Diameters. 

For,  let  the  Diameter  of  one  Circle  be  d,  and  of 
the  other  D,  then  their  Areas  will  be  \  r  dd  and 
|  r  DD,  where  %  r  being  a  common  Efficient,  or 
Multiplicator,  alters  not  the  Ratio  ;  for  no  doubt 
i  r  dd  ;  i  rD  D  :  :  d d  :  DD.  E.  D. 


Prop.  I. 

The  Parts  of  any  two  Chords  cutting  each  other 
in  a  Circle,  are  reciprocally  proportional. 

That  is,  a  e  :  e  b:  :  e  c  :  e  d. 

Draw  b  a  and  c  d. 


C 


1.  The  Triangles  aeh  and  ce d  are  fimilar,  be* 
caufe  the  Angles  at  e  are  equal,  and  a=zc,  becaufe 
in  the  fame  Segment ;  therefore  the  Sides  about 
the  equal  Angles  are  proportional  *  that  is,  a  e  : 
a  b  ::  e  e  :  e  d.  Q.  E.  D. 

C  o  R  o  L.  I. 

Hence,  if  two  Chords  cut  each  other,  the  Pro- 
dud  made  by  the  Multiplication  of  the  Parts  of 
one  Chord,  is  always  equal  to  the  Produdt  of  the 
Parts  of  the  other  : 

That  is,  the  Q  of  the  Extremes  a  e  d  =  Q  of 
the  mean  Terms  bee. 

COROL.  II. 

If  one  Chord  ( a  d)  be  a  Diameter,  and  the  other 
(b  c)  cut  it  perpendicularly,  then  is  b  e,  or  its  equal 
e  c,  a  mean  Proportional  between  the  Parts  of  the 
Diameter  a  e  and  e  d-. 

For  if  you  imagine  the  Lines  a  b  and  b  d  to  be 
drawn,  the  Triangles  x  and  y  will  be  fimilar  ;  and 
therefore  a  e  :  e  b  ::  e  b  :  e  d ;  and  then  the  Q  a  e  d 
~  □  eb. 


And 
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And  this  may  be  called  The  general  Property  of 
the  Circle  arifmg  from  the  Nature  of  the  Curve. 

And  if  you  call  the  Diameter  of  the  Circle  2  r 
(becaufe  the  Radius  is  =:  r)  and  confider  it  as  the 
Axis  of  a  Conick  Section,  the  Part  a  e  in  the  Figure 
will  be  the  Abfciffa  or  intercepted  Axis  proper  to 
the  Ordinate  h  e  •  wherefore  calling,  as  is  ufual,  the 
Abfcifla  x,  and  the  Ordinate  /,  this  general  Pro¬ 
perty  of  the  Circle  will  be  thus  expreffed,  2  yx  — 
x  x=  y  y  ;  for  a  e  being  *,  a  d  muft  be  2  r  —  *, 
and  that  multiplied  by  x  gives  2  r  x  — -  x  x,  which 
muft  be  equal  to  □  b  a  s=  y  y. 

Prop.  II. 

If  two  Lines  (as  a  f  and  a  e)  from  a  Point  (a) 
without  a  Circle,  be  drawn  to  its  Circumference 
within  (as  to  e  and  f)  the  Rectangles  made  by  thofe 
Lines  and  their  external  Parts  fhali  be  equal. 

That  is,  []  eab=z  []  fac.  Or,  thofe  Lines  are 
to  each  other  reciprocal  in  a  Proportion  of  their 
external  Parts,  i.  e.  ae :  a  f:  :  a  c  :  a  b. 


Therefore  a  e  :  ac  :  :  a  f:  a  b}  and  then  alter¬ 
nately  ae  :  a f :  :  ac  :  a  b. 

Therefore  a  e  X  a  b  (=  e  a  b)  =  / a  X  ac  (=3 
fac).  g.  E.  D. 

Probl.  I. 

To  divide  the  Circumference  of  a  Circle  into  any 
Number  of  Parts  not  above  10. 

Suppofe  the  Circle  A  B  C  D  were  to  be  di¬ 
vided. 

1.  The  Diameter  A  C  divides  the  Circle  into 
two  equal  Parts. 

2.  The  Radius  A  E  being  made  the  Chord, 
AB  is  the  Side  of  the  Hexagon  infcribed  by  15  e. 
4  Eucl.  Therefore, 

3.  The  Line  B  D  is  the  Side  of  an  Equilateral 
Triangle. 

4.  And  A  F  the  Side  of  a  Square  infcribed. 

5.  With  the  Pittance  HF  defcribe  the  Ark  F  I, 
the  Right-line  F  I  is  the  Side  of  a  Pentagon  in¬ 
fcribed.  to  e.  13.  Eucl. 

6.  The  Line  BH=DH  is  the  Side  of  the 
Heptagon. 


7.  The  Line  A  K  (which  is  the  Chord  of  Half 
the  Ark  A  F)  is  the  Side  of  an  Ottagon  infcribed. 

8.  The  Line  D  L  (which  is  f  of  the  Arch  BAD) 
is  the  Side  of  a  Nonagon. 

9.  The  Line  E  I  is  the  Side  of  a  Decagon* 


Draw  b  f  and  e c,  then  are  the  Triangles  eac 
and  a  b  f  equiangular  ;  for  the  L  /=  L  e  being 
in  the  fame  Segment,  and  a  is  common. 

Vol.  I.  aU 


Probl; 
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P  R  O  B  L.  II. 

To  divide  the  Circumference  of  a  Circle  into  any 
Number  of  equal  Parti. 


B 


Upon  the  Diameter  A  B  ^of  the  given  Circle) 
make  an  equilateral  Triangle  A  B  D,  and  divide 
the  Diameter  A  B  into  as  many  equal  Parts  as  you 
defign  there  fhall  be  Sides  of  the  Polygon  to  be  in- 
fcribed,  or  as  the  Circle  is  to  be  divided  into ;  and 
omitting  two,  e.  g.  from  B  toward  A,  draw  thro’ 
the  Beginning  of  the  Third  from  D,  a  Right-line, 
to  the  oppofite  concave  Circumference,  and  thence 
another  Right-line  to  the  End  of  the  Diameter  B. 

Thus,  e.  g.  To  divide  the  Circumference  into 
three  equal  Parts,  divide  the  Diameter  A  B  into 
three  equal  Parts,  and  then  omitting  two  of  them, 
thro’  the  Beginning  of  the  third,  or  thro’  B  2,  draw 
the  Right-line  D  3  ;  and  from  3,  the  Line  3  B, 
which  laft  will  be  the  Side  of  the  Triangle  to  be 
infcribed  ;  fo  4  B  will  be  the  Side  of  a  Square,  B  5 
the  Side  of  a  Pentagon,  B  7  of  an  Heptagon,  &c. 

The  Plane  of  any  Circle  may  be  conlidered  as 
made  up  of  an  infinite  Number  of  concentrical  Pe¬ 
ripheries,  encreafing  from  the  Centre  in  Arithme¬ 
tical  Proportion  ;  wherefore  a  Rank  of  fuch  Peri¬ 
pheries  will  be  to  a  like  Number  equal  to  the 
greateft,  as  1  to  2  :  Wherefore  the  Area  of  a  Cir¬ 
cle  is  to  the  Surface  of  a  Cylinder  (whofe  Height 
is  equal  to  the  Radius,  and  its  Bafe  that  of  a  Circle) 
as  1  to  2  :  And  confequently,  if  the  Height  of  the 
Cylinder  had  been  equal  to  the  Diameter  of  the 
Circle  (which  is  the  Cafe  of  the  Cylinder  circum- 
feribing  a  Sphere)  the  Curve-Surface  of  the  Cylin¬ 
der  would  be  equal  to  four  times  the  Bafe  of  it, 
*•  e.  the  Surface  of  a  Sphere  is  quadruple  to  the 
Area  of  one  of  its  great  Circles  ;  for  the  Surface 
of  the  Sphere  is  equal  to  the  curved  Surface  of  fuch 
a  Cylinder,  as  is  proved  clfewhere.  See  Cylinder. 


The  Proportion  of  the  Periphery  of  a  Circle  to 
its  Diameter  is  lefs  than  3  -J-4,  and  greater  than 
37r  to  1. 

The  Area  of  any  Circle  to  the  Square  of  its 
Diameter  :  :  is  as  %  of  the  Periphery  to  the  faid 
Diameter,  as  is  proved  under  Cylinder. 

The  Area  of  any  Circle  is  incommenfurable  to 
the  Square  of  the  Diameter,  and  fo  is  alfo  the 
Periphery  to  the  Diameter.  See  Sturmius’s  Mathef. 
Enucleat.  Prop.  43. 

CIRCLE  :  Its  Quadrature,  or  the  Squaring  of 
the  Circle.  This,  according  to  Mr.  Leibnitz* s  7 
Philofoph  Collect,  may  be  underftood  as  twofold  ; 
viz.  either  by  Calculation .  o:  by  Pineal  Conflrufiion  , 
and  each  of  thefe  may  be  either  perfedHy  exadt,  or 
elfe  almoft  fo,  or  pretty  near.  Of  thefe,  chat  which 
is  done  by  accurate  or  exadt  Calculation  may  be 
called  the  Analytical  Way-,  as  that  which  is  done  by 
exadt  lineal  Conftrudtion,  is  the  Geometrical  Way ; 
that  which  is  done  by  pretty  near,  but  not  exadt 
Calculation,  may  be  called  the  Approach  •  and  that 
by  a  Conftrudtion  only  pretty  near,  may  be  called 
the  Mechanical  Way. 

The  Approaches  have  been  further  carried  on  by 
Ceulen ,  Viet  a,  and  Rugenius  3  and  others  have  given 
feveral  Mechanical  Ways. 

The  accurate  Geometrical  Conftrudtion  may  be 
had,  by  which  not  only  an  entire  Circle  may  be 
meafured  or  fquared,  but  any  Sedtion  or  Arch  of 
it  alfo-  Indeed  this  is,  by  an  exadt  and  ordinate 
Motion,  but  it  is  in  thofe  that  they  call  tranfeen- 
dental  Curves  ;  which,  faith  Leibnitz ,  are  errone- 
oufly  accounted  Mechanical,  for  they  areas  Geome¬ 
trical  as  thofe  which  are  commonly  fo-  efteemed, 
tho’  indeed  they  are  not  all  Algebraical,  nor  can 
they  be  reduced  to  Algebraick  Equations  of  cer¬ 
tain  Degrees,  becaufe  they  have  Degrees  proper  to 
themfelves,  and  tho’  not  Algebraical,  are  yet  Ana¬ 
lytical. 

The  Analytick  Quadrature  may  be  again  fubdi- 
vided  into  three  Kinds  3  the  Analytical  Tranfcen - 
dent,  the  Algebraical ,  and  the  Arithmetical . 

The  Analytical  Tranfcendent  is  to  be  obtained, 
amongft  others,  by  Equations  of  Degrees  indefi¬ 
nite,  hitherto  conlidered  by;  as  if  Xar-f-X  be  = 
30,  and  X  be  fought,  it  will  be  found  to  be  3,  be¬ 
caufe  3  -f  3  -f  3  ==  27  -f  3  =  30. 

The  Algebraical  is  done  by  Vulgar,  thp’  irra¬ 
tional  Vulgar,  or  by  the  Roots  of  common  Equa¬ 
tions  ;  which,  for  the  general  Quadrature  of  the 
Circle,  or  its  Sedlors,  is  indeed  imooftible. 

There  remains  therefore  the  Arithmetical  Way, 
which  is  performed  by  certain  Series  exhibiting  the 
Quantity  of  the  Circle  exadt  by  a  Progreftion  of 
Terms  (firft)  rational,  fuch  as  I  fhall  here  pro¬ 
pound. 

I  have  found  (faith  he)  that  if  the  Square  of  the 
Diameter  be  put  1,  i.  e.  one,  the  Area  of  he  Circle 
will  be  \  —  i -f*  7  —  f  ~{-  7 ““  it  *4“  x"T  —  iT~f“ 

<&c.  that  is,  dimindhing  the  entire  Square  of  the  Dia¬ 
meter  by  a  third  Part  (that  it  may  nor  be  too  big); 
and  then  again,  becaufe  hereby  too  much  is  taken 
away,  augment  it  one  Fifth,  and  then  diminifh  it 
by  one  Seventh,  and  fo  on  continuity  in  that  alter¬ 
nate  Order  of  the  Signs,  and  the  natural  Order  of 
the  odd  Numbers. 

CIRCLE  Equant  [in  the  Ptolemaick  Aftronomy] 
is  a  Circle  deferibed  on  the  Centre  of  the  Equant : 
Its  chief  Ufe  is  to  find  the  Variation  of  the  firft 
Inequality. 

CIRCLE  of  perpetual  Apparition  is  one  of  the 
Idler  Circles  parallel  to  the  Equator ,  being  deferib¬ 
ed  by  any  Point  of  the  Celefttal  Sphere  which 

touch- 
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toucheth  the  Northern  Point  of  the  Horizon,  and 
is  carried  about  with  the  Diurnal  Motion.  All  the 
Stars  that  are  included  within  this  Circle  never 
Jet,  but  are  always  vifible  above  the  Horizon  : 
And  the 

CIRCLE  of  perpetual  Occult ation  is  another  Cir¬ 
cle  at  a  like  Diftance  from  the  Equator,  and  contains 
all  thofe  Stars  which  never  appear  in  our  Hemi- 
fphere :  But  the  Stars  fituated  between  thefe  Cir¬ 
cles  inceftantly  rife  and  fee  at  certain  times. 

CIRCLES  of  Altitude.  See  Almicanters. 

CIRCLES  of  Declination  on  the  Globe-,  fo  fome 
Writers  call  the  Meridians  on  which  the  Declina¬ 
tion  or  Diftance  from  the  Equator  of  any  Planet  or 
Star  is  accounted. 

CIRCLES  of  Longitude ,  on  the  Globe,  are  great 
Circles  pafling  thro’  the  Star  and  the  Pole  of  the 
Ecliptick,  where  they  determine  the  Star’s  Longi¬ 
tude,  reckon’d  from  the  Beginning  of  Aries .  On 
thefe  Circles  are  accounted  the  Latitudes  of  the 
Stars. 

CIRCLES  of  Poftion ,  are  Circles  pafling  by  the 
common  Interfedfions  of  the  Horizon  and  Meridian , 
and  thro’  any  Degree  of  the  Ecliptick,  or  the  Cen¬ 
tre  of  any  Star  or  other  Point  in  the  Heavens  ;  and 
are  ufed  for  the  finding  out  the  Situation  or  Polition 
of  any  Star,  &c . 

CIRCUITY  of  ASlion  [in  Law]  fignifies  a  longer 
Courfe  of  Proceeding  than  is  needful,  to  recover 
the  thing  fued  for. 

CIRCULAR  is  any  thing  that  is  deferibed  and 
moved  in  a  Round,  as  the  Circumference  of  a 
Circle,  or  Surface  of  a  Globe.  The  Circular  Form 
is,  of  all  others,  the  belt  difpofed  for  Motion,  and 
the  moft  capacious. 

The  modern  Aftronomers  fhew,  that  the  hea¬ 
venly  Bodies  move  not  in  circular,  but  in  elliptical 
Orbits. 

CIRCULAR  Lines  [in  Mathematicks]  are  fuch 
ftraight  Lines  as  are  divided  from  the  Divifions 
made  in  the  Arch  of  a  Circle,  fuch  as  Sines,  Tan¬ 
gents,  Secants ,  &c.  an  Account  of  the  Conftruc- 
tion  of  which  you  have  under  the  Word  Scale. 

CIRCULAR  Numbers,  ox  Spherical  ones ,  accord¬ 
ing  to  fome,  are  fuch  whofe  Powers  terminate  in 
the  Roots  themfelves. 

As  for  Inftance,  5  and  6,  all  whofe  Powers  do 
end  in  y  and  6,  as  the  Square  of  5  is  25,  the 
Square  of  6  is  3  6,  &c. 

CIRCULAR  Velocity  is  a  Term  in  the  new 
Aftronomy,  fignifying  that  Velocity  of  any  Planet, 
or  revolving  Body,  which  is  meafured  by  the  Arch 
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of  a  Circle  ;  as,  fuppole  by  A  b  deferibed  on  the 
Centre  of  Attraction  S  ;  and  the  Circular  Velocity 
of  a  Body  moving  from  B  to  C,  is  meafured  bv  the 

Ark  B  C. 


To  CIRCULATE  Circulation,  [in  Chymiflry  ] 
fignifies  the  giving  a  Motion  to  .Liquors  contained 
in  a  double  Veflfel  (that  is,  when  the  Necks  of  two 
Veftels  are  excellently  well  luted  one  into  another) 
excited  by  Fire,  and  caufing  the  Vapours  to  afeend 
and  defeend  to  and  fro  ;  which  Operation  is  in¬ 
tended  either  to  fubtilize  the  Liquors,  or  elfe  to 
open  fome  hard  Body  that  is  mingled  with  them. 
The  circulating  Veftel  is  fometimes  called  a  Pelican, 
or  a  blind  Alembick. 

CIRCULATION  of  the  Blood  is  that  Motion 
of  it  which  is  produced  by  the  continual  Recipro¬ 
cation  of  the  Pulfe,  whereby  there  is  a  conitant 
Expulfion  of  the  Blood  from  the  Heart  into  the  Ar¬ 
teries,  and  as  conftant  and  continual  an  Influx  of 
Blood  into  it  out  of  the  Cava ;  and  feeing  the  Vena 
Cava ,  from  whence  the  Supply  comes,  is  never 
drawn  dry;  nor,  on  the  other  hand,  the.  Arteries 
which  receive  the  Blood  from  the  Heart  contintr- 
ally,  are  unduly  fwelled  with  it ;  it  muft  neceftarily 
follow  (as  our  great  Harvey  firft  plainly  proved) 
that  this  Motion  proceeds  circularly,  and  that  the 
Blood  is  continually  driven  out  of  the  Heart  into 
the  Arteries,  and  out  of  thefe  into  the  Parts  to  be 
nourifhed  ;  from  whence  it  is  reforbed  by  the  Ca¬ 
pillary  Veins,  which  carry  it  into  the  larger,  and 
thefe  into  the  Cava,  from  whence  it  returns  to  the 
Heart  again. 

The  Reafons  enforcing  the  Neceffity  of  a  Circu¬ 
lation  of  the  Blood,  are  thefe  : 

1.  The  great  Quantity  of  Blood  that  is  driven 
out  of  the  Heart  into  the  Arteries  at  every  Pulfe : 
For  tho’  the  Ancients,  who  knew  not  this  Circula¬ 
tion,  imagined  that  only  a  Drop  or  two  was  ex¬ 
pelled  by  every  Syfiole ,  which  they  were  neceftitated 
to  fuppofe,  to  avoid  the  great  Diftention  that  the 
Arteries  muft  be  liable  to,  if  any  confiderable  Quan¬ 
tity  iflued  into  them  ;  yet  it  is  certain  and  demon- 
ftrable,  that  there  muft  needs  an  Ounce,  or  more, 
be  driven  into  them  each  time  :  For  (tak:ng  it  for 
granted,  that  there  is  no  other  Way  for  any  Liquor 
to  pafs  from  the  Stomach  to  the  Kidneys,  but 
thro’  the  Heart,  along  with  the  Blood)  feeing,  if 
fome  Men,  at  fome  times,  drink  three  Pints  of 
Drink,  they  fhall  pifs  it  out  again  in  Half  an  Hour, 
yea  more,  of  Tunbridge  Water,  in  that  Space  :  And 
feeing,  fecondly,  that  there  is  commonly  as  much 
Blood  as  Serum  that  flows  to  the  Kidneys  (the 
Blood  returning  back  by  the  emulgent  Veins)  it  is 
clear,  that  by  the  two  Emulgents  (which  are  none 
of  the  largeft  Arteries)  there  muft  pafs  in  Half  an 
Hour  6  Pounds  of  Liquor,  all  which  muft  come 
from  the  Heart ;  and  how  much  more  then  may 
we  conceive  to  be  driven  thro’  all  the  other  Arte* 
ries  that  run  thro’  the  whole  Body  ?  This  is  moft 
accurately  evinced  by  Dr.  Lower’s  Experiment, 
which  is  this :  cc  I  cut  afunder  (lays  he)  both  the 
cc  Cervical  Arteries  in  a  large  Dog,  and  at  the  fame 
c<  time  thro’  an  Hole  made  in  the  Left-iide  of  his 
tc  Breaft  over-againft  the  Heart,  I  comprefled  the 
“  Trunk  of  the  Aorta  below  the  Heart  with  my 
a  Finger,  to  hinder  any  Blood  from  defeending  by 
<c  it  ;  and,  laftly,  I  took  Care  alfo  to  ftraiten  the 
<c  Brachial  Arteries  under  the  Axillae,  by  which 
<c  means  almoft  all  the  Blood  was  driven  out  of  the 
tc  Heart  thro’  the  Cervicals  (befides  that  which  was 
<£  fent  into  the  Vertebrals)  and,  which  is  wonderful 
<c  to  be  related,  within  the  twentieth  Part  of  an 
<c  Hour  the  whole  Mafs  ilfued  out ;  fo  that  it  is  not 
«  to  be  denied,  but  that  all  paftes  thro’  the  Heart 
cc  in  that  Space.”  And  tho’ it  may  be  granted,  that 
amidft  fuch  Wounds  and  Tortures  the  Heart  does 
beat  fomewhat  quicker  than  at  other  times ;  yea  the 
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fame  thing  is  partly  evident  from  Wounds  in  the 
Limbs  when  fome  notable  Artery  is  cut  afunder  ; 
for  ’tis  ftrange  in  how  fmall  a  time  a  Man  will  bleed 
to  Death  even  at  that  one  great  Artery ;  yet  we 
may  give  a  Guefs  how  much  Blood  is  lent  out  of 
every  Pulfe,  even  from  ordinary  opening  of  one 
Vein  in  the  Arm,  from  whence  a  notable  Quantity 
of  Blood  will  ilTue  in  a  fhort  time  j  how  much  then 
may  we  fuppofe  would  flow  out  of  all  the  Veins, 
if  they  were  opened  at  one  time  ?  Seeing  then 
’tis  evident  fo  great  a  Quantity  of  Blood  is  ex- 
pell’d  out  of  the  Heart  at  every  Syftole,  and  that 
for  all  that  the  Arteries  are  not  unduly  diftended, 
nor  any  Part  fwelled  by  it,  neither  yet  the  Cava 
and  other  Veins  emptied,  ’ascertain  that  the  Blood 
that  is  driven  into  the  Arteries  flows  back  to  the 
Heart  by  the  Veins  in  a  conftant  Circulation. 

2.  A  fecond  Argument  to  prove  it  may  be  taken 
from  the  Valves  in  the  Veins,  which  are  fo  framed 
that  Blood  may  freely  flow  thro’  them  out  of  the 
lelTer  Veins  into  the  greater  (and  fo  into  the  Cava) 
but  not,  on  the  contrary,  out  of  the  greater  into 
the  lefs :  Yea,  if  one  blow  into  the  Cava  thro’  a 
Pipe,  there  will  no  Wind  pafs  into  thefmaller  Veins, 
but  on  the  contrary,  if  you  blow  up  the  Idler  Veins, 
the  Wind  will  readily  pafs  to  the  larger,  and  fo  to 
the  Cava. 

3.  And  laftly,  The  fame  thing  is  moft  clear  by 
the  Ligature  in  Blood-letting  ^  for  whether  you  let 
Blood  in  the  Arm  or  Foot,  you  always  tie  the  Fil¬ 
let  above  where  you  intend  to  make  the  Orifice, 
and  then  the  Vein  below  the  Ligature  will  prefently 
fill  and  grow  tumid,  but  above  it  will  fall  and  al- 
moft  difappear,  which  mull  needs  be  from  hence, 
for  that  the  Blood  being  driven  along  the  Arteries 
towards  the  extreme  Parts,  returns  by  the  Veins,  and 
afcends  upwards,  which  coming  to  the  Ligature, 
and  being  ftopt  there,  fwells  the  Vein  below  the 
Ligature,  and  fpurts  out  as  foon  as  the  Orifice  is 
made  ,•  but  when  the  Fillet  is  loofed  again,  the 
Blood  flows  no  longer  out  thereat,  but  holds  on  its 
wonted  Channel,  the  Vein  and  the  Orifice  clofes 
up  again. 

Having  fufficiently  demonftrated  the  Circulation 
of  the  Blood,  we  will  fhew  two  things  farther  : 
1  ft,  How  the  Blood  paffes  out  of  the  Arteries  into 
the  Veins  :  And  2dly,  In  what  time  it  may  be 
fuppofed  to  pals  thro’  the  Heart  in  its  ordinary  Cir¬ 
culation. 

As  to  the  ift,  It  was  the  Opinion  of  Riolanus , 
that  the  Blood  circulated  only  thro’  the  larger  Vef- 
fels,  by  Anaftomolis  or  Inofculation  of  the  Veins 
with  the  Arteries,  and  that  that  which  run  into  the 
fmaller  was  all  fpent  on  the  Nutrition  of  the  Parts. 
But  it  is  clear,  that  there  muft  be  a  Circulation 
even  in  the  fmalleft,  from  the  great  Quantity  of 
Blood  that  will  flow  out  of  the  leaft  Artery  in  the 
Hand  or  Foot  when  it  is  cut ;  which  it  were  very 
abfurd  to  imagine  to  be  all  fpent  on  the  Nourifh- 
ment  of  the  refpedtive  Parts.  Now  there  are  but 
two  Ways  whereby  the  Blood  can  be  fuppofed  to 
pafs  out  of  the  Arteries  into  the  Veins,  viz.  either 
by  the  former’s  being  continued  to,  or  opening  in¬ 
to  the  latter  by  Inofculation,  or  elle  by  the  Capil¬ 
lary  Arteries  letting  out  their  Blood  into  the  Pores 
of  the  Subftance  of  the  Parts,  on  whofe  Nutrition 
Part  is  fpent,  and  the  Remainder  imbibed  by  the 
gaping  Mouths  of  the  Capillary  Veins.  That  it  is 
neceffary  to  admit  of  this  latter  Way  is  evident, 
bccaule  if  Part  of  the  Arterial  Blood  did  not  illiie 
into  the  Subftance  of  the  Parts,  they  could  not  be 
nourifhed  by  it ;  for  while  it  is  in  the  Veflels,  it 
may  add  \\  armth  indeed  to  the  Parts  thro’  which 


it  flows,  bur  cannot  nourifh  them,  feeing  even  the 
Veflels  themfelves  are  not  nourifhed  by  that  Stream 
of  Blood  that  glides  along  their  Cavity,  but  by  Ca¬ 
pillaries  running  thro’  their  Coats  j  and  if  the  Blood 
be  driven  into  the  Subftance  of  the  Parts,  and  that 
in  a  greater  Quantity  than  fuffices  for  their  Nourifh- 
ment  (as  was  juft  now  fhewn  that  it  is)  what  is 
fuperfluous  muft  needs  enter  the  Mouths  of  the 
Capillary  Veins,  from  which  it  goes  forward  to  the 
larger,  and  fo  to  the  Fleart  :  But  feeing  this  way 
of  transfufing  the  Blood  thro’  the  Subftance  of  the 
Parts,  has  feem’d  to  lome  not  to  anfwer  to  that  hafty 
Circulation  of  it  as  above  demonftrated,  they  have 
thought  it  neceffary  alfo  to  admit  of  the  former 
Way,  namely  Anaftomofes,  by  which  the  Veins  are 
continued  to  the  Arteries,  and  that  not  only  in  their 
larger  Branches  (as  that  notable  one  of  the  Sple- 
nick  Artery  with  the  Splcnick  Vein)  but  alfo  in 
their  fmaller  Twigs  in  the  extreme  Parts.  But  we 
muft  conlider,  that  in  a  living  Body  the  folid  Parts 
are  infinitely  more  porous  and  permeable  than  in 
a  dead  one  ;  fo  that  tho’  the  Anatomifts  find  their 
Subftance  fo  denfe  and  clofe,  as  to  make  it  Teem 
almoft  impoffible  they  fhould  permit  fo  quick  a 
Paffige  to  the  Blood  thro’  them,  yet  they  fhould 
rather  believe  it,  than  fuppofe  fuch  Anaftomofes  as 
they  cannot  difeover  (tho’  it  were  not  difficult  to 
find  them  out  if  they  had  an  Exiftence) ;  for  abate- 
ing  the  fingle  one  of  the  Splenick  Artery  with  the 
'Ramus  Splenicus  of  the  Porta  (and  perhaps  fome  of 
the  Arteria  with  the  Vena  Pulmonaris  in  the  Lungs) 
none  of  the  lateft  moft  accurate  Anatomifts  have 
been  able  to  find  out  any  :  And  as  for  that  men¬ 
tioned,  it  feems  rather  to  have  an  Artery  with  an 
Artery  (fuch  as  are  frequent  in  feveral  Parts  of  the 
Body,  as  are  alfo  of  one  Vein  with  another)  than 
of  an  Artery  with  a  Vein  ;  for  the  Porta  from 
which  this  Ramus  is  propagated,  is  generally  re¬ 
puted  rather  an  Artery  than  a  Vein. 

And  2dly,  As  to  the  Space  of  time  in  which  the 
whole  Mafs  of  Blood  may  ordinarily  circulate  thro* 
the  Heart,  it  is  probably  much  fhorter  than  many 
have  imagined  :  For  fuppofing  that  the  Heart 
makes  2000  Pulfes  an  Hour  (which  is  the  leaft 
Number  any  fpoke  of,  and  fome  have  told  twice  as 
many)  and  that  at  every  Pulfe  there  is  expelled  an 
Ounce  of  Blood  (which  we  may  well  fuppofe,  fee¬ 
ing  the  Ventricles  are  wide  enough  to  contain  two 
Ounces,  and  that  it  is  probable  alfo,  both  that  they 
are  filled  near  full  in  the  Di  a  ft  ole ,  and  that  they  are 
near,  if  not  quite  emptied  by  the  ftrong  Conftric- 
tion  of  the  Heart  in  the  Syflole)  feeing  the  whole 
Mafs  ufually  exceeds  not  24.  Pounds,  it  will  be 
circulated  lix  or  feven  times  over,  thro’  the  Heart, 
in  the  Space  of  an  Hour  :  And  by  fo  much  the 
oftner  by  how  much  the  Blood  comes  fhort  of  the 
fuppofed  Quantity,  or  the  Pulfe,  either  naturally,  or 
by  a  Fever,  fpirituous  Liquors  or  violent  Motion  is 
rendered  more  frequent.  By  which  quick  Motion, 
the  Blood  itfelf  is  kept  from  Coagulation  and  Pu¬ 
trefaction,  and  the  Parts  are  cherifhed  with  vital 
Hear,  which  Heat  of  the  Parts  is  much  according 
to  the  Slownefs  or  Rapidnefs  of  the  Circulation : 
So  when  we  fit  ftill,  and  the  Pulfe  is  flow  or  rare, 
we  grow  cold  ;  but  when,  upon  running,  or  any 
oilier  violent  Exercife,  the  Pulfe  becomes  more 
frequent  and  quick,  we  become  hot. 

CIRCULATION  of  the  Sap  [in  Vegetables ]  is  a 
natural  Motion  of  the  nutritious  Juice  of  Plants, 
from  the  Root  to  the  extreme  Parts,  and  thence 
back  again  to  the  Root. 

That  there  is  fuch  a  Circulation  in  the  Bodies  of 
Vegetables,  feems  to  be  evinced  by  the  Experiments 
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of  modern  Naturalifts  and  Gardeners,  by  means  of 
certain  Veflels  analogous  in  them,  analogous  to  the 
Veins  and  Arteries  in  Animals. 

The  Notion  of  the  Circulation  of  the  Sap  was 
firft  ftarted  by  Mr.  Perrault  in  France ,  who  pro- 
pored  it  to  the  Royal  Academy  in  the  Year  1667, 
tho’  it  had  been  publifh’d  unknown  to  Mr.  Perrault 
two  Years  before,  by  Mr.  Mayor  a  Phyfician  at 
Hamburgh.  About  the  Year  1669,  Mr.  Marriotte , 
not  knowing  that  Mr.  Perrault  had  propofed  the 
fime  before,  propofed  it  again  to  the  Academy  as 
a  new  Difcovery  of  his  own  ,•  and  it  appears  that 
about  the  fame  time  Malpighi  us  had  been  about  the 
fame  Difcqtvery. 

As  to  the  Manner  of  the  Circulation,  it  is  eafy 
to  be  conceived.  Malpighius ,  Dr.  Greu ,  and  others 
fince,  have  difcovered,  by  the  Help  of  Telefcopes, 
that  the  Wood  of  Plants  confifts  of  fine  Capillary 
Tubes  which  run  parallel  from  the  Root  thro’  the 
Trunk,  which  perform  the  Office  of  Arteries,  and 
that  there  are  other  large  Tubes  on  the  Out-lide 
✓  between  the  Wood  and  the  inner  Bark,  that  do  the 
Office  of  Veins. 

And  hence  the  Root  having  imbibed  a  Stock  of 
Juice  from  the  Earth,  that  Juice  is  put  in  Motion 
by  Heat.  e.  it  will  be  rarefied  and  made  to  afeend 
in  the  Form  of  a  Stream  or  Vapour,  and  arriving 
at  the  open  Mouths  oFthe  Arterial  Veflels,  it  will 
afeend  thro’  them  to  the  Top  and  extreme  Parts  of 
the  Tree,  with  a  Force  proportionable  to  the  De¬ 
gree  of  the  Heat  by  which  it  was  put  in  Motion ; 
and  when  it  has  arrived  at  the  extreme  Parts,  it 
will  be  condenfed  into  a  Liquor,  by  meeting  with 
the  Cold  of  the  external  Air  }  and  from  thence,  in 
that  Form,  returns  towards  the  Root  of  the  Venal 
Veflels  before  mentioned,  by  its  own  Weight. 

Many  Experiments  have  been  produced  to  prove 
this  Circulation  in  Plants,  by  way  of  Ligature  and 
Incilion,  as  is  done  in  Animals,  efpecially  in  thofe 
Plants  which  abound  moft  in  Sap,  as  the  Milk- 
Thiftle,  &c.  and  that  with  the  fame  Succefs,  the 
Part  between  the  Ligature  and  the  Root  fwelling 
very  confiderably,  and  others  becoming  much 
lefs. 

We  have  an  Inftance  from  Dr.  Lefler ,  in  the 
Cataputia  Minor ,  who  made  ufe  of  a  Silken  Thread 
for  a  Ligature  (tho’  the  ufual  Way  is  by  Rings  of 
Metal)  and  tied  the  Plant  as  hard  as  could  be  done 
without  breaking  the  Skin,  but  found  no  greater 
Swelling  on  one  Side  than  on  the  other  of  the  Li¬ 
gature. 

But  Mr.  Lawrence  has  prefertted  the  World  with 
an  Experiment  to  demonflrate  the  Circulation  of 
the  Sap,  try’d  on  the  TeIlow-Jlrip,d  Jejfamin. 

If  you  take  a  Bud  of  the  Yellow-flrip'd  jejfamin , 
and  inoculate  it  upon  a  Branch  of  Plain  JeJfa?nin , 
whofe  Stem  fpreads  itfelf  in  two  or  three  Branches 
in  Autumn,  the  following  Summer,  as  the  Tree 
comes  to  fhoot,  fome  of  the  Leaves  will  be  here  and 
there  ting’d  with  Yellow,  and  this  even  upon  the 
Branches  not  inoculated,  ’till  by  Degrees  the  whole 
Tree,  even  the  very  Wood  of  the  young  Branches 
will  be  all  variegated  or  flrip’d  with  Green  and 
Yellow. 

This  Experiment  has  alfo  been  confirmed  by  one 
of  the  like  Nature  by  Mr.  Fairchild ,  who  inocu¬ 
lated  a  Yellow-fpotted  Jejfamin  Tree  into  another 
Jejfamin  Tree  j  and,  he  fays,  he  found,  that  tho’ 
the  Bough  did  not  take,  yet  in  a  Fortnight’s  time 
Yellow  Spots  began  to  appear  on  a  Shoot  which 
came  out  cf  the  Ground  from  another  Part  of 
the  Plant. 
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However,  this  Opinion  of  the  Circulation  of  the 
Sap  is  not  univerfally  received,  fome  able  Botanifts 
flrenuoufly  oppofing  it. 

Mr.  Du  dart  indeed  does  allow,  that  the  Juice  of 
Plants  does  afeend  from  the  Root  to  the  Extremi- 
ties  of  the  Branches,  and  of  another  that  does  de~ 
feend  from  the  Extremities  of  the  Branches  to  the 
Root,  that  the  firft  is  imbib’d  from  the  Soil,  and  is 
digefted  in  the  Root  for  the  Nourifhment  of  the 
Plant,  the  lecond  received  from  the  moift  Parts  of 
the  Air  in  at  the  Extremities  of  the  Branches  j 
therefore,  according  to  his  Opinion,  the  rifing 
Juices  are  not  the  fame  with  the  defending  Juices, 

,  or  that  that  juice  which  rifes  does  never  dlfcend, 
*•  e.  that  there  is  no  Circulation. 

Dr.  Tong  is  much  of  the  fame  Opinion,  and 
maintains  (in  the  Fhilofophical  Tranfattions ,  that  the 
Sap  always  rifes,  but  never  properly  defeends,  that 
it  has  only  a  Subfiding  or  Recidivation,  which  he 
cannot  allow  to  be  a  Circulation. 

Mr.  Switzer  acknowleeges  himfelf  to  be  at  a 
Lois  as  to  rhe  Method  whereby  the  Circulation 
ffiould  be  effected,  as  well  as  for  the  Parity  of 
Reafon  commonly  urged  for  a  Circulation  of  the 
Sap,  and  of  the  Blood  in  Animals. 

He  obferves.  That  the  Degree  of  Growth  or 
Extenfion  in  Animals  is  but  fmall,  fo  that  the  Blood 
may  eafily  be  fuppofed  to  circulate  in  them,  it  not 
being  employed  in  any  other  Service  ;  but,  inaf- 
much  as  Trees  grows  to  an  unlimited  Talnefs,  he 
thinks  it  more  probable  that  the  great  Effort  of 
Nature  is  imployed  in  extending  them  that  way, 
and  that  the  nutritious  Juice  does  only  afeend. 

He  likewife  adds,  that  the  Swelling  or  Extenfion 
of  Trees  in  Bulk  evidently  proceeds  from  the  Effu- 
iion  of  the  Sap  from  the  Heart  of  the  Tree  thro’ 
the  Pores,  which  dilates  the  whole  infenfibly,  by 
accumulating  Circle  on  Circle,  which  are  annually 
Gradations  eafily  perceived  upon  cutting  a  Branch 
or  Trunk  acrois. 

The  Reverend  Mr.  Hales ,  in  his  4th  Chapter  of 
his  excellent  Treatife  called  Vegetable  Staticks>  fays. 
He  thinks  he  has,  by  the  Experiments  he  there 
gives,  and  Obfervatiotis,  fufficient  Ground  to  be¬ 
lieve  that  there  is  no  Circulation  of  the  Sap  in  Ve¬ 
getables,  notwithftanding  that  many  ingenious  Per- 
fons  have  been  induced  to  think  there  was,  from 
feveral  curious  Obfervations  and  Experiments,  which 
evidently  prove  that  the  Sap  does  in  fome  meafure 
recede  from  the  Top  towards  the  lower  Parts  of 
Plants,  whence  they  were,  with  good  Probability  of 
Reafon,  induced  to  think  that  the  Sap  did  circu¬ 
late. 

C1RCULATORIUM  is  a  Glafs-Veflel,  wherein 
the  Liquor  infufed  by  its  afeending  and  defeending, 
rolls  about  as  it  were  in  a  Circle.  There  are  feve¬ 
ral  Sorts  of  thefe  Veflels,  but  two  efpecially  of  Mo¬ 
ment  and  Ufe,  that  called  Pelicanas ,  and  the  other 
Diota ,  which  fee,  as  alfo  Double  Vejfel.  L. 

CIRCULUS  is  a  found  Inftrument  made  of 
Iron,  ufed  by  Chymifts  for  the  cutting  off  the 
Necks  of  Glafs-Veffels,  which  is  performed  thus  : 
The  Inftrument  being  heated,  is  applied  to  the 
Glafs-Veflel,  and  is  there  continued  ’rill  it  grow 
hot}  then,  with  fome  Drops  of  cold  Water,  or  a 
cold  Blaft  Upon  it,  it  flies  in  Pieces. 

This  Way  they  cut  off  the  Necks  of  Retorts  of 
Cucurbits.  . 

CIRCUMAGENTES  Mufculij  are  certain  ob¬ 
lique  Mufcles  of  the  Eyes,  fo  called  from  their 
helping  to  wind  and  turn  the  Eyes  round  about 
CIRCUMAMBIENT.  See  Ambient. 
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CIRCUMFERENCE  is  the  outermoft  bound¬ 
ing  Line  of  any  Plane  Figure,  but  it  more  properly 
belongs  to  the  Perimeter  of  a  Circle,  as  is  apparent 
from  the  Genefis  of  a  Circle. 

All  Lines  drawn  from  the  Centre  of  a  Circle  to 
the  Circumference,  are  equal,  and  are  called  Ra¬ 
dii. 

Any  Part  of  a  Circumference  is  called  an  Arch , 
and  a  Right-line  drawn  from  the  one  Extreme  of 
the  Arch  to  the  other,  is  called  a  Chord. 

The  Circumference  of  every  Circle  is  fuppofed 
to  be  divided  into  360  Degrees. 

The  Angle  at  the  Circumference  of  a  Circle  is 
double  that  at  the  Centre. 

Every  Circle  is  to  a  Triangle,  whofeBafe  is  equal 
to  the  Circumference,  and  its  Height  to  the  Ra¬ 
dius  }  hence  the  Circumferences  of  Circles  are  to 
each  other  as  their  Radii. 

Hence  again  the  Circumference  of  one  Circle  is 
to  its  Radius  as  that  of  any  other  Circle  to  its  Ra¬ 
dius. 

The  Ratio  of  the  Circumference  to  the  Radius 
is  the  fame  in  all  Circles. 

Archimedes  makes  the  Ratio  of  the  Diameter  of 
a  Circle  to  its  Circumference  as  7  to  22  ;  others 


bring  it  nearer  the  Truth,  as  ioooooooooooooooo 
to  31415926535897932. 

Vieta,  Huygens ,  &c.  commend  the  Proportion  of 
100  to  314  in  fmaller  Circles,  and  of  ioco  to 
3145  in  larger. 

But  Metius  gives  the  jufteft  Proportion  in  fmali 
Numbers,  which  is  as  113  to  355. 

Therefore  the  Diameter  of  a  Circle  being  given, 
its  Circimference  is  had  j  and  that  multiplied  by  one 
Fourth  of  the  Diameter,  gives  the  Area  of  the 
Circle.  See  Circle. 

CIRCUMFERENTER,  an  Inftrument  ufed  in 
Surveying,  being  the  fame  with  the  Theodolite, 
which  fee. 

CIRCUMFLEX  Accent  [in  Grammar ]  is  com- 
pofed  both  of  the  Acute  and  the  Grave-,  and  it  is 
expreffed  thus  (  a  ). 

CIRCUMGYRATION  is  the  wheeling  Motion 
of  any  Body  round  a  Centre. 

CIRCU  MJ O VI ALISTS  [in  AJlronomy ]  Jupi¬ 
ter's  Satellites,  contain  Stars  that  attend  on  die 
Planet  Jupiter „ 


CIRCUM- 
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CIRCUM-POLAR  Stars  are  fuch  Stars  as,  it,  and  in  our  Latitude  never  fet  or. go  below  the 
being  pretty  near  our  North  Pole ,  do  move  round  Horizon. 


A  T  A  B  L  E  of  Circumpolar  Stars. 
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NAMES. 


Upper  Follower  in  □ 
Penult,  in  Dragon’s  Tail 
Cor  Caroli  — 

Aliot  — 

Middle  Great  Bear’s  Tail 
Tip  of  his  Tail 


Antepenult .  in  Dragon’s  Tail  — - 

Upper  Guard  of  the  Little  Bear  — 

Lower  Guard  —  —  _ 

Draco,  ay.  in  Tycho’s  Catalogue  - 


•if. 

*24. 

-20. 


Firft  in  his  Head  —  — — 

Bright  one  in  the  Head  —  — 

Lucida  Lydra  —  — 

North  in  Draco’s  Upper-Turn  <— — 

South  in  its  Upper-Turn  — .  — 

Swan’s  Upper- Wing  _  — ■ 

Star  in  her  Breaft  °  - -  - - - 

— — -in  her  Tail  —  — 

Cepheus’s  Right-Shoulder  —  — 

- - — — Girdle  - - -  - 


- Knee  — 

Cajfopeia’s  Chair  ^ 

• - Breaft  - . 

Star  in  the  Hip  — — 

— — in  her  Knee  — •  *— 

- in  her  Leg  — — — 

Foot  of  Andromeda  — 

Me  du fa’s  Head  — - 

Bright  Star  in  his  Side  — 

Capella  in  Auriga 


in  his  Right-Shoulder  — 
North  in  the  Great  Bear’s  Right-Foot 
South  in  the  fame  Foot  —  — 

- in  the  Left-Knee  * —  — — 

Lower  Leader  in  the  □  —  — 

Upper  Leader  —  —  — - 

Laft  in  Draco’s  Tail 
Great  Bear’s  Left-Thigh. 


Right-Afcen¬ 
fion  in  Time 
under  thePole- 
Star. 

Difference  in 
Time  between 
the  Pole  -  Star 
and  the  Pole. 

Azimuth  un¬ 
der  the  Pole- 
Star. 

Coafting. 
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N.  B.  □  fiawds  for  Four  Stars  in  Charles’s-Wain. 


The  Ufe  of  the  foregoing  Table. 

1.  For  the  Hour  of  the  Night. 

In  a  North-Window,  or  any  convenient  Place, 
hang  up  a  fine  String  with  a  weighty  Plummet,  and 
placing  your  Eye  at  fome  Diltance  (backward) 
mark  when  any  Star  in  the  Table  comes  to  your 
String,  fo  that  it  cut  both  it  and  the  Pole-Star  to¬ 
gether  ;  then,  from  that  Star’s  Right-Afcenfion  (in 
the  Table)  take  the  Right-Afcenfion  of  the  Sun, 


adding  24  Hours  to  the  Stars  (if  need  be)  the  Re¬ 
mainder  is  the  exadt  Time  of  the  Night. 

N.  B.  The  Stars  mark’d  with  (IV)  in  the  l aft 
Column ,  come  under  the  Pole  after  they  have 
been  in  the  Vertical  of  the  Pole-Star ,  when 
they  are  iVefi  of  the  Pole. 

2.  To  find  a  true  Meridian. 

Place  a  fecopd  Line  and  Plummet  behind  the 
former  (which  was  for  the  Hour)  and  having,  by 

the 
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■» 


the  former,  obferved  when  any  Star  ift  the  Table 
comes  to  a  Perpendicular  with  the  Pole-Star,  then 
count,  by  a  Pendulum-Clock  or  W atch,  the  Dif¬ 
ference  in  Time  expreffed  in  the  fecond  Column, 
and  belonging  to  the  Star  you  obferve  ;  then  at 
the  Moment  when  the  Account  is  up,  bring  the 
two  Strings  and  the  Star  all  in  a  Right-line,  and 
then  your  two  Strings  are  in  the  Meridian. 

The  two  laft  Columns  ferve  for  the  fame  Ufe  : 
For  when  any  of  thefe  Stars  are  under  the  Pole- 
Star,  making  the  two  Strings  cut  both  the  Polar- 
Star  and  the  other,  thefe  two  Strings  hang  fo  far 
out  of  the  Meridian  Line ,  as  is  the  Azimuth  ex- 
preffed  in  the  Table,  which  Azimuth  is  fliewn  to 
be  Eaft  or  Weft,  as  in  the  laft  Column. 

N.  B.  There  are  three  Stars  in  the  Table ,  'which 
being  under  the  Pole-Star ,  are  infenfibly  near 
the  Meridian,  viz.  Cafliopeia’r  Hip,  Cor  Ca- 
roli,  and  Alioth  ,  fo  that  when  they  are  under 
the  Pole-Star ,  a  Meridian  may  be  found  ( very 
near)  by  one  Thread. 

Obferve  alfo,  That  there  is  jufi  4  Hours  want¬ 
ing  only  one  Second  between  the  coming  of 
Cor  Caroli  and  the  z^th  Star  of  Draco  (in 
Tycho’r  Catalogue)  under  the  Pole-Star. 

CIRCUMSCRIBED  [in  Geometry ]  a  Figure  is 
faid  to  be  circumfcribed,  when  either  the  Angles, 
Sides,  or  Planes,  of  the  outward  Figure,  touch  all 
the  Angles  of  the  Figure  that  is  infcribed. 

CIRCUMSCRIBING  [in  Geometry ]  denotes 
the  defcribing  a  Polygonous  Figure  about  a  Circle, 
in  fuch  a  Manner  that  all  its  Sides  fhall  be  Tan¬ 
gents  to  the  Circumference. 

Sometimes  the  Term  is  ufed  for  the  defcribing  a 
Circle  about  a  Polygon,  fo  as  that  each  Side  is  a 
Chord ;  but  in  this  Cafe  it  is  more  ufual  to  fay, 
the  Polygon  is  infcribed ,  than  the  Circle  is  circum¬ 
fcribed. 

CIRCUMSCRIBED  Hyperbola  is  one  that  cuts 
its  own  Afymptotes,  and  contains  the  Parts  cut  off 
within  its  own  proper  Space.  See  Curves. 

CIRCUMSCRIPTION  [in  Natural  Philofo- 
phy]  is  the  Termination  or  certain  Bounds  or  Li¬ 
mits  of  any  Natural  Body:  They  make  it  either 
Internal ,  which  belongs  to  the  Eflence  and  Quan¬ 
tity  of  every  Body,  whereby  it  hath  a  certain  deter¬ 
minate  Extenfion,  Bounds,  and  Figure  ;  or  Exter¬ 
nal ,  which  they  call  alfo  Local ,  becaufe  it  is  refer¬ 
red  to  the  Place  within  which  any  Body  is  confin’d ; 
for  a  Body  is  faid  to  be  Circumfcribed  Locally ,  or  to 
be  fn  a  Place  Circumfcriptively ,  when  it  hath  a  cer¬ 
tain  and  determinate  Ubi ,  or  Place,  in  refpeft  of 
the  Cir cum- ambient  Bodies.  L. 

CIRCUMSTANCES  are  fuch  Things,  which, 
tho’  they  are  not  effential  to  any  Adtion,  do  yet 
fome  way  affedt  it  :  And  they  reckon  that  fome 
Circumftances  are  purely  Phyfical,  which  do  not 
conned!  any  moral  Good  or  Evil  with  an  Adtion  i 
fuch  as  killing  a  Man  with  a  Right  or  Left-hand, 
&c.  and  others  they  account  properly  Moral,  be¬ 
caufe  they,  do  really  influence  our  Adtions,  and  ren¬ 
der  them  more  Good  or  Evil  than  they  would  be 
without  fuch  Circumftances.  And  the  Writers  of 
Ethicks  fum  them  all  up  in  this  one  Verfe  : 

ffuis,  quid ,  ubi,  quibus  auxiliiSy  cur ,  quomodo, 
quando.  Vid.  iVbitbey’ s  Ethicks,  p.  13. 

CIRCUMSTANTIBUS  [in  Land]  is  a  Term 
ufed  for  the  fupplying  and  making  up  the  Number 
of  jurors  (in  cafe  any  impannelled  appear  not  ,•  or 


appearing,  are  challenged  by  either  Party)  by  ad¬ 
ding  to  them  fo  many  of  the  Perfons  prefent  as 
will  make  un  the  Number. 

C IRCU  MV  A  L  L  AT  ION,  or  the  Line  of  Cir - 
cumvallation  [in  Fortification]  is  a  Trench  bordered 
with  a  Parapet,  dug  round  about  the  Befiegers  Camp, 
within  Cannorvfhot  of  the  Place,  to  hinder  the  Re¬ 
lief  of  the  Befieged,  and  to  ftop  Deferters  :  It  is 
ufually  flank’d  at  the  Diftance  of  a  Musket-fhot 
with  Redoubts,  and  other  fmall  Works,  or  with 
Field  Forts  raifed  upon  the  moft  eminent  Pofts. 
Care  muft  be  taken  never  to  draw  a  Line  of  Cir - 
cumvallation  at  the  Bottom  of  a  Rifing-G round, 
left  the  Enemy  having  feinted  On  the  Station,  fhould 
plant  Cannon  there,  and  by  that  means  command 
the  Line.  This  Line  is  ufually  about  feven  Foot 
deep,  and  twelve  broad. 

CIRCUMVOLUTIONS  [in  Architecture]  the 
Turns  of  the  Spiral  Line  of  the  Ionick  Volute. 

CIRRI  [in  Botany]  are  thofe  fine  Strings  or 
Hairs  by  which  fome  Plants  fallen  themfelves,  in 
order  to  their  Support  in  their  creeping,  as  Ivy, 
<&c. 

CIRSOCELE  [K/£5t»o)A.>»  of  K/po-©-,  a  Dilata¬ 
tion ,  and  Kwa#,  a  Rupture,  Gr.]  is  a  Swelling  of 
the  preparing  Veffels  about  the  Tefticles,  fo  that 
they  fometimes  look  like  a  third  Tefticle.  Bla?t- 
chard. 

CIRCOS  [of  Kffcr©-,  Gr.]  or  Varix ,  is  a  Dila¬ 
tation  and  Swelling  of  the  Veins,  crooking  or  wind¬ 
ing,  and  arifing  in  one  or  more  Parts  of  the  Body, 
infomuch  as  the  Veins  threaten  a  Rupture.  Blan¬ 
chard. 

CISSOID,  the  Name  of  a  Curve-line  invented 
by  Diodes,  and  thus  produced  or  generated. 

Let  there  be  two  Diaibeters  of  a  Circle,  A  B  and 
C  D,  cutting  one  another  at  Right-angles. 


A 


From  B  take  equal  Arks,  as  B  e  and  B  f,  or  B  E 
and  B  F  ;  and  then  from  e  or  E,  <&c.  eredt  the 
Perpendiculars  eg  or  Eg,  then  draw  the  Tranf1 
verfe  Lines  D  /  and  D  F,  <&c.  cutting  thofe  Per¬ 
pendiculars  in  H  and  h,  <&c.  by  which  means  yon 
may  find  as  many  Points  as  you  pleafe  in  thofe 
Perpendiculars,  through  which  to  draw  the  Curve 
Dh  Ah  Bh  (which  may  be  continued  below  the 

Circle 
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Circle  if  you  pleafe).  And  this  is  called  the 
CijJoid. 

A  Way  to  defcribe  which  Curve  Organically  the 
fecond  Figure  reprefents. 


A 


Where  two  Rulers  being  fattened  at  C  and  D, 
and  moveable  upon  thofe  Points,  interfebt  one 
another,  as  at  O,  or  in  B  j  and  then  a  Square,  as 
L  G  E,  being  fo  placed,  that  G  E  and  L  B  are  co¬ 
incident  j  as  alfo  the  three  Points,  O,  B,  and  E,  if 
the  two  Rulers  be  moved  upwards  ;  fo  then  the 
interfering  Point  O  begins  to  attend,  and  the 
Square  at  the  fame  time  moves  upwards  alfo,  with 
its  Upper-Leg  L  G  always  parallel  to  C  D,  the  In- 
terfedtion  of  the  Point  H,  or  Angle  of  the  Square 
with  the  Rule  F  D,  fhall,  in  its  Attent,  defcribe  the 
Curve  BHD,  which  is  the  true  Cijfoid. 

Proportion. 

If  from  any  Point  of  the  Diameter  C  D  (See 
Fig.  i.  above)  as  from  G,  you  draw  a  Perpendi¬ 
cular,  as  G  E,  thro’  the  Cijfoid ,  the  Lines  C  G, 
G  E,  G  D,  and  G  H,  will  be  continually  propor¬ 
tionable. 

Demonfir  ation. 

The  Lines  G  E  and  I  F  being  Right  Sines,  and 
and  alfo  G  D  and  I  C  being  verfed  Sines  of  equal 
Arks,  will  be  equal  ;  wherefore,  becaufe  of  the 
Circle,  DI:IF(m.  CG:GE)  :  :  IF  :  IC  j 
/.  c.  G  E  :  G  D.  But  by  Similar  Triangles,  DG  : 
G  H  j  :  D  I  :  I  F  ( that  is,  as  C  G  :  G  E  ) ;  fo  is 
CG,GE::G  E,  G  D  :  :  G  D,  GH;  that  is, 
thofe  Lines  are  all  in  continual  Proportion.  fifE.D. 

How,  by  the  Help  of  his  Curve,  to  find  two 
mean  Proportionals.  See  Sturm.  Math.  Enucleat. 
Prep.  21.  of  Book  2.  and  Confi  I. 

CITADEL  is  a  Fort  of  four,  five,  or  fix  Bafti- 
ons,  built  fomewhere  near  a  City,  that  it  may  com¬ 
mand  it  in  cafe  of  a  P.ebellion  ;  fo  that  the  City 
is  not  fortify’d  on  that  Part  againft  the  Citadel,  tho’ 
the  Citadel  is  againtt  the  City.  The  moft  ulual 
Form  for  Citadels  is  that  of  a  Pentagon ,  a  Square 
being  too  weak,  and  an  Hexagon  too  big. 

CITATION  [in  Lavo]  an  Aflignation  or  Sum¬ 
moning  of  a  Perlon  before  an  Eccleiiattical  Judge, 
on  iome  Affair  relating  to  the  Church. 

CITTA,  or  Pica ,  is  a  depraved  Appetite,  when 
■People  long  for  thofe  things  which  are  not  fit  to 

VoL.  I. 


be,  nor  ever  are  eat,  as  Lime,  Coals,  Shells,  Cloth, 
Hides,  Sand,  <&c.  Blanchard. 

CIVIL-DAY.  See  Day. 

CIVIL-LAW  is  properly  the  peculiar  Law  of 
each  State,  Country,  or  City.  But  what  we  ufually 
mean  by  the  Civil- Law,  is  a  Body  of  Laws  com- 
pofed  out  of  the  beft  of  the  Roman  and  Grecian 
Laws,  and  which  was  in  the  main  received  and 
oblerved  throughout  all  the  Roman  Dominions,  for 
above  Twelve  hundred  Years.  The  Romans  took 
the  firft  Grounds  of  this  Law  from  the  Twelve 
Tables,  which  were  Abridgments  of  the  Laws  of 
Solon  at  Athens ,  and  of  other  Cities  in  Greece ,  fa¬ 
mous  for  Knowledge  and  Wifdom,  to  which  they 
added  their  own  ancient  Cuftoms  of  the  City  of 
Rome.  Thefe  written  Laws  were  fubjedt  to  various  ' 
Interpretations,  whence  Controverfies  arifing,  they 
were  determined  by  the  Judgment  of  the  Learned  ; 
and  thefe  Determinations  were  what  they  firft  cal¬ 
led  Jus  Civile ,  after  their  feveral  Cafes  were  co/n- 
pofed,  which,  left  the  People  ftiould  make  them  at 
Pleafure,  were  fixed  Certain  and  folemn  ;  and  this 
Part  of  their  Law  they  Called  Aftiones  Juris ,  Cafes 
at  Law.  And,  by  the  by,  the  Romans  had  alfo 
their  Plebifcita ,  which  were  Laws  made  by  the 
Commons  without  the  Authority  of  the  Senate. 
The  Jus  Honorarium ,  which  was  an  Edict  of  fome 
particular  Magiftrate ;  the  Senatus  Conjultum ,  which 
was  an  Ordinance  made  by  the  foie  Authority  of  the 
Senate  ;  and  the  Principalis  Confiitutio ,  which  was 
Enabled  by  the  Prince  or  Emperor  :  Thefe  Laws 
grew,  by  Degrees,  to  a  vaft  Number  of  Volumes  j 
and  therefore  the  Emperor  Jufiinian  Commanded 
his  Chancellor  Tribonian ,  with  the  Aftiftance  of 
the  other  eminent  Lawyers  of  that  Time,  to  reduce 
it  to  a  perfebt  Body.  Suidas ,  and  fome  others,  re¬ 
flect  on  Tribonian  s  Learning  and  Integrity  in  this 
great  Work ;  but  no  one  can  excufe  his  Hafte  and 
want  of  Care  ;  for  he  did  that  in  three  Years  time, 
which  the  Emperor  faith  (in  the  Conftitutions)  he 
could  not  have  imagined  would  be  effected  in  lefs 
than  Ten  :  For  this  Law  had  now  been  in  Prac¬ 
tice  above  1000  Years,  and  the  Volumes  of  it  were 
fwelled  to  the  prodigious  Number  of  2000,  which 
’twas  impoflible  for  Tribooiian  to  read  over  ill  that 
time,  much  lefs  to  compare  and  digeft  them  well. 
However,  this  Body  of  Law  is  called  the  Digejls , 
or  Pa?ide£ls. 

This  Body  of  the  Civil  Law  is  divided  into  three 
Volumes,  which  are  ftill  remaining ;  viz,  the  Pan- 
detts  or  Digejls ,  the  Code,  and  the  Infiitutes,  which 
fee.  Afterwards,  to  thefe  were  added,  the  Authen- 
ticks ,  or  Conjlitutions  of  Jufiinian ,  called  alfo  No- 
veil  a,  which  fee,  alfo  under  the  Word  Aut  hen- 
ticks. 

The  Civil-Law  is  not  received,  at  this  Day,  in  any 
one  Nation,  without  fome  Addition  or  Alteration  j 
for  fometimes  the  Feudal-Law  is  mixed  with  it,  or 
general  or  particular  Cuftoms  j  and  often  Ordinan¬ 
ces  and  Statutes  cut  off  a  great  Part  of  it. 

In  Turkey ,  the  Juftinian  Greek  Code  is  only  ufed. 
In  Italy,  the  Canou-Law  and  Cttfiojns  have  excluded 
a  good  Part  of  it.  In  V mice,  Cufiom  hath  almoft 
an  abfolute  Government.  In  the  Milanefe ,  the 
Feudal-Law  and  particular  Cufioms  bear  Sway.  In 
Naples  and  Sicily ,  the  Conjlitutions  and  Laws  of  the 
Lo?nhards  are  faid  to  prevail.  In  Germany  and  Hol¬ 
land ,  the  Civil-Law  is  efteemed  to  be  the  Munici¬ 
pal-Law  ;  but  yet  many  Parts  of  it  are  there  grown 
obfolete,  and  others  are  altered,  cither  by  the  Ca¬ 
non-Law  or  a  different  Ujage.  In  Friesland  it  is 
obferved  with  more  ftriCtncfs.  But  in  the  Northern 
Parts  of  Germany,  the  Jus  Saxonicurn ,  Lubicenje , 
2  Y  or 
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or  Culmenfc ,  is  preferred  before  it.  In  Denmark 
and  Sweden  it  hath  fcarce  any  Authority  at  all.  In 
Draftee  only  a  Part  of  it  is  received,  and  that  Part 
is,  in  fome  Places  as  a  Cufiomary  Law  •  arid  in 
thole  Provinces  neared  to  Italy ,  the  Municipal 
written  Law,  In  Criminal  Caufes,  the  Civil-Law 
is  more  regarded  in  France,  but  the  Manner  of 
Trial  is  regulated  by  Ordinances  and  Edidts.  The 
Civil  Law ,  in  Spain  and  Portugal ,  is  corrected  by 
the'  Jus  Begin tn  and  Cufiotn.  In  Scotland-,  the  Sta¬ 
tutes  of  the  Sederunt-,  Part  of  the  Regia ;  Majefiatis , 
and  their  Cufloms ,  control  the  Civil-Law. 

CIVIL-YEAR  is  the  Legal  Year,  or  Annual  Ac¬ 
count  of  Time,,  which  every  Government  appoints 
to  be  ufed  within  its  own  Dominions ;  and  ’tis  fo 
called  in  Contradidindtion  to  the  Natural  Year , 
which  is  meafured  exadtly  by  the  Revolution  of  the 
Heavenly  Bodies. 

CIVILISATION,  a  Law,  Adt  of  Juftice,  or  a 
Judgment,  which  renders  Criminal  ProcelTes  Civil, 
which  is  performed  by  turning  an  Information  into 
an  Inqued,  or  the  contrary. 

CLAIR  OBSCURE,  CHLARO  OBSCURO, 
[in  Painting ]  is  the  Art  of  didributing  the  Lights 
and  Shadows  of  a  Piece  to  Advantage,  both  with 
refpedl  to  the  eafing  of  the  Eye,  and  the  Effedt  of 
the  whole  Piece. 

Thus  when  a  Painter  gives  his  Figures  a  drong 
Relievo ,  loofens  them  from  the  Ground,  and  lets 
them  free  from  each  other,  by  the  artful  Manage¬ 
ment  of  the  Lights  and  Shadows,  it  is  common  to 
fay.  He  underdands  the  Clair  Obfcure. 

The  Clair  Obfcure  makes  one  of  the  greateft  Di- 
vifions  or  Branches  of  Painting,  the  whole  of  a 
Pidlure  being  refolvable  into  Light  and  Shadow. 

The  Words  Clair  Obfcure  is  a  Compound  of  two 
others.  The  French  ufe  Clair  for  thole  Parts  of  a 
Painting  which  refledt  the  mod;  Light,  and  com¬ 
prehends  not  only  the  Lights  themfelves,  but  alio 
thofe  Colours  that  arc  luminous.  By  Obfcure  is 
meant,  not  only  all  the  Shades,  but  alfo  all  the 
Colours  that  are  dusky. 

The  Dodlrine  of  the  Clair  Obfcure  may  be 
brought  under  the  following  Rules. 

id:,  As  to  Light ,  that  may  be  conlidered  with 
refpedl  ;  id,  to  itfelf  ;  ad,  to  its  Effedts ;  3d,  the 
Place  where  it  is  diffufed  ;  and  4thly,  its  Ufe. 

1.  The  Light  is  either  Natural  or  Artificial. 

Natural  Light  proceeds  immediately  from  the 
Sun,  which  its  Bulk  and  its  Colour  various  ac¬ 
cording  to  the  Time  of  the  Day  ;  or  it  is  that 
of  a  clear  Air  through  which  the  Light  is  fpread, 
and  the  Colour  of  which  is  a  little  blewifh  ;  or  a 
cloudy  Air,  which  is  darker,  yet  reprefents  Objedts 
with  more  Eafe  to  the  Eye,  and  that  in  their  ge¬ 
nuine  Colours. 

Artificial  Light  proceeds  from  Fire  or  Flame, 
and  tinges  theObjedl  with  the  Colour  of  itfelf ;  but 
the  Light  it  projedts  is  very  narrow  and  confined. 

For  the  2d.  The  Ejfetis  of  Light ,  they  are 
either  Principal  or  Secondary. 

The  Principal  is  when  all  the  Rays  fall  perpen¬ 
dicularly  on  the  Top  of  a  Body,  without  any  In¬ 
terruption  ;  or  glancing ,  as  when  it  Hides  along 
Bodies. 

The  Secondary ,  which  is  for  things  at  a  Di¬ 
dance. 

3.  For  the  Place,  That  is  either  the  Open  Cam¬ 
paign,  which  caufes  Objedts  to  appear  with  much 
So  finds  j  or  it  is  an  hiclofed  Place,  where  the 
Brightnefs  of  it  is  more  vivid,  the  Diminution  more 
hady,  and  the  Extremes  more  abrupt. 

4.  For  the  Ufe.  The  Light  of  the  Sun  is  always 


to  be  fuppofed  to  i  e  without,  and  overs  gain  ft  the 
Picture,  that  by  its  Means  the  forcmolt  Figures 
may  be  heightened,  the  Luminaries  themfelves  never 
appearing,  becaufe  that  the  bed  Colours  cannot 
exprefs  them. 

The  chief  Light  ought  to  meet  on  the  chief 
Group,  and  as  much  as  poflibly  can  be,  on  the 
chief  Figure  in  the  Piece. 

The  Light  ought  to  be  purfued  over  the  grest 
Parts,  without  being  c rolled  or  interrupted  with 
little  Shadows. 

The  full  Force  of  the  principal  Light  ought  to 
be  only  in  one  Part  of  the  Piece,  and  Care  ought 
to  be  taken  never  to  make  two  contrary  Lights. 

You  ought  not  fcrupulouGy  to  confine  your  felf 
to  one  univerfal  Light,  but  to  fuppofe  other  acccf- 
fory  ones,  as  Opening-Clouds,  &c.  in  order  to 
loofien  fome  things,  and  produce  other  agreeable 
Effedls. 

As  for  Shadows,  they  are  didinguifhed,  id,  Into 
thofe  which  are  formed  into  Bodies  themfelves,  by 
their  proper  Relievo  s. 

2d.  Thofe  Shadows  made  by  adjacent  Bodies, 
fuch  as  make  Parts  of  any  Whole,  and  the  differ- 
ent  EfFedts,  according  as  the  Places  are  different. 

As  for  the  fird  of  thefe,  the  Degrees  of  thefe 
ought  to  be  well  managed,  in  regard  that  the  dif¬ 
ferent  Effects  of  Light  appear  only  by  Shadows. 

The  Place  which  admits  of  no  Light,  and  where 
the  Colours  are  lod,  mud  be  darker  than  any  Part 
that  has  Relievo ,  and  dilpofed  in  the  Front. 

The  Reflex,  or  Return  of  Light,  brings  with  it 
a  Colour  that  it  borrowed  from  the  Subjedl  that 
refledts  it,  and  flies  off  at  an  Angle,  greater  or 
lefs,  according  to  the  Situation  of  the  refledting 
Body,  with  refpedl  to  the  luminous  one;  and  hence 
the  Effedls  of  it  mud  be  different  in  Colour  and 
in  Force,  according  to  the  Difpofition  of  the  Bo¬ 
dies. 

Such  Deepenings  which  do  not  admit  of  any 
Light  or  Reflex,  ought  never  to  meet  on  the  Re¬ 
lievo  of  any  Member  of  any  great  elevated  Parr, 
but  only  in  the  Cavities  or  Joints  of  Bodies,  the 
Folds  of  Draperies,  <&<.  and  alfo  to  find  Occafions 
for  introducing  great  Shadows,  to  ferve  for  the 
Repofe  of  the  Sight,  and  the  loofening  of  things 
in  the  dead  of  many  little  Shadows,  which  have  a 
poor  Afpedt. 

For  the  2d,  The  Shadows  that  are  made  by 
Bodies,  are  either  in  plain  or  fmooth  Places,  or  on 
the  Earth,  in  which  they  are  deeper  than  the  Bo¬ 
dies  that  occafion  them,  as  receiving  lefs  Reflex- 
Light,  yet  dill  diminifliing  as  they  depart  farther 
from  the  Caufe,  or  on  the  neighbouring  Bodies, 
where  they  mud  follow  the  Form  of  the  faid  Bo¬ 
dies,  according  to  their  Magnitude  and  Pofition,  in 
refpedl  to  the  Light. 

For  the  3d,  Thole  Shadows  that  have  Parts,  the 
Painter  ought  to  obferve  to  take  the  Tcint  or 
Ludre  of  the  light  Part  for  a  Light  in  a  fhadowed 
Place,  and  e  contra  the  Teinc  or  Ludre  in  the 
Shadow  in  the  lightened  Part,  in  order  to  make  an 
agreeable  AlFemblage  of  Colour,  Shadow,  and  Re¬ 
flex,  in  the  fhadowed  Part ;  but  this  mud  be  done 
without  interrupting  the  great  Maffes  of  Shadows. 

He  ought  to  avoid  forming  little  things  in  the 
Shadow,  as  not  perceivable  wirhout  being  elofely 
look’d  at,  and  to  work  ir,  as  it  were,  in  the  general, 
and  at  one  Sight. 

He  ought  never  to  fet  the  drong  Shadows  againd 
the  Lights,  withouc  loftening  the  harfli  Contraft, 
bv  the  Help  of  fome  intermediate  Colour,  tho’the 
Mafs  of  the  Light  may  be  placed  either  before  or 
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behind  that  of  the  Shadow,  yet  it  ought  not  to  be 
fo  difpofed  to  illumine  the  principal  Parts  of  the 
Subject. 

For  the  4th,  The  Effects  of  Shadows  are  differ¬ 
ent,  as  the  Place  is  either  wide  and  fpacious,  as  in 
thole  which  come  immediately  from  the  Sun,  which 
are  pretty  lenlible,  and  their  Extremes  very  abrupt, 
from  the  ferene  Air,  which  are  fainter  and  more 
lweec  j  from  the  dark  Air,  which  appear  more  dif- 
fufed,  and  almoft  imperceptible  ;  and  thofe  from 
an  Artificial  Light,  which  make  the  Shadows  more 
deep,  and  their  Edges  abrupt ;  or,  as  it  is  more 
narrow  and  confin’d  where  the  Lights  coming  from 
the  fame  Place  make  the  Shadow  more  ftrong,  and 
the  Refiex  lefs  fenlible. 

CL  A  ME  A  admit  tend  a  in  Itinere  per  Atturnatum , 
is  a  Writ  whereby  the  King  commands  the  Juftices 
in  Eyre  to  admit  of  one’s  Claim  by  Attorney  that 
is  employed  in  the  King’s  Service,  and  cannot  come 
in  his  own  Perfon.  L. 

CLAMP-NAILS  are  fuch  Nails  as  are  ufed  to 
faften  on  Clamps  in  building  and  repairing  of 
Ships . 

CLAMP  [in  a  Ship]  a  Piece  of  Timber  applied 
to  a  Mad  or  Yard,  to  (Lengthen  it,  and  prevent 
the  Wood  from  burfting. 

CLAMP’D.  When  a  Piece  of  Board  is  fitted 
with  the  Grain  to  the  End  of  another  Piece  of 
Board  acrofs  the  Grain,  the  former  Board  is  faid  to 
be  clamp’d.  And  thus  are  the  Ends  of  Tables 
ufually  clamp’d,  to  keep  them  from  warping  or 
calling. 

CLAMPS  [in  a  Ship]  are  thofe  thick  Timbers 
which  lie  fore  and  aft,  under  the  Beams  of  the 
fir  ft  Orlope,  bearing  them  up  at  either  End,  and 
arc  the  fame  that  the  Rifings  are  to  the  Deck. 

CLARETUM  [amongft  the  Foreign  Writers  of 
pharmacy]  is  an  Aromatick  Wine  impregnated 
with  an  Infufion,  and  fweetened  with  Sugar  ;  it  is 
otherwife  called  Vmum  Hippocraticu.ru ,  Hippocras 
Wine  ;  alfo,  Medicated  Wine  :  It  is  fo  called  be- 
caufe  ’tis  percolated  and  purified  by  a  Wine-Sack 
or  Bag,  thro’  which  it  is  drained  from  its  Dregs. 
And  this  Bag  is  called  Manica  Hippocratic. 

CLARIFICATION  is  the  way  to  make  Juices, 
or  thick  Deco&ions,  become  clearer  and  finer, 
which  is  done  three  Ways ;  by  letting  the  Dregs 
fubfide  of  themfelves,  by  Fermentation,  or  by  the 
Addition  of  Vinegar,  White  of  an  Egg,  or  Milk, 
&c.  either  to  precipitate  the  Dregs  to  the  Bot¬ 
tom,  or  gather  them  in  a  Scum. 

C  LARI  GAT  IO,  fo  the  Civilians  call  Arefio 
faclo  fuper  bonis  mercatorum  alienigenorum.  Which 
fee. 

CLARION,  a  Bearing  [in  He¬ 
raldry]  of  the  following  Figure  : 
Ruby  3  Clarions  Topaz, ,  being  the 
Arms  of  the  Earl  of  Bath,  by  the 
Name  of  Greenville.  Guillim  takes 
thefe  Clarions  to  be  a  kind  of  old- 
fafhion’d  Trumpets  3  but  others 
think  they  rather  reprelent  the 
Rudder  of  a  Ship  j  or,  as  fome  fay,  the  Reft  for  a 
Lance 

CLASP -NAILS  are  fuch  whofe  Heads  are 
brought  into  a  little  Compafs,  fo  that  they  will  fink 
into  the  Wood,  and  when  drove  home,  let  a 
Smoothing-Plane  go  over  them. 

CLASPERS  is  the  twifted  Ligaments  or  Threads 
With  which  certain  Herbs  or  Shrubs,  fuch  as  Briony 
and  Vines,  takes  hold  of  Trees  or  Plants  that  grow 
about  them. 


Thefe  Clafpers  are  of  a  compound  Nature  be¬ 
tween  that  of  a  Root  and  a  Trunk.  Their  Ufe  is 
lomerimes  for  Support  only,  as  in  the  Clafpers  of 
Vines,  Briony ,  <&c.  whofe  Branches  being  long, 
(lender,  and  fragile,  would  fall  by  their  own  and 
their  Fruits  Weight  ;  but  thefe  Clafpers  taking  hold 
of  any  thing  which  is  at  hand  (which  they  do  by  a 
natural  Circumvolution  which  they  have  ;  thofe  of 
Briony  have  a  retrograde  Motion  about  every  third 
Circle,  in  the  Form  of  a  double  Clafp,  fo  that  if 
they  mifs  one  Way  they  may  catch  the  other). 
Sometimes  the  Ufe  of  Clafpers  is  alfo  for  the  Sup¬ 
ply,  as  in  the  Trunk-Roots  of  Ivy ,  which  being  a 
Plant  that  mounts  very  high,  and  being  of  a  clofer 
and  more  compad  Subftance  than  that  of  Vines , 
the  Sap  would  not  be  1'ufficiently  fupplied  to  the 
upper  Sprouts,  unlefs  thefe  aflifted  the  Mother 
Root  ;  but  thefe  fcrve  alfo  for  Support  too  : 
Sometimes  they  ferve  for  Stabiliment,  Propagation, 
and  Shade  ;  for  the  firft  of  thefe  ferve  the  Clafp¬ 
ers  of  Cucumbers  ;  for  the  fecond,  thofe,  or  rather 
the  Trunk-Roots  of  Chamamil ;  and  for  all  three, 
the  Trunk-Roots  of  Strawberries,  which  mightily 
feem  to  delight  in  Shade. 

CLAUDENT  Mufcles ,  otherwife  called  Semi¬ 
circular ,  are  thofe  that  (hut  the  Eye-lids,  being 
placed  between  the  Inner-Membrane  of  that  Part, 
and  the  Flefhy-Membrane.  Thefe  two  Mufcles 
being  contraded  fhut  up  the  Eye,  the  greater  draw¬ 
ing  down  the  Upper  Eye-lid,  and  the  lefs  pulling 
up  the  lower,  which  falls  down  again  thro’  its  own 
Gravity,  and  the  Relaxation  of  its  Fibres. 

CLAVICULAR,  or  Channel  Bones ,  are  two  little 
Bones  which  are  fituated  at  the  Bafis  of  the  Neck, 
above  the  Bread,  on  each  Side  one.  They  are 
pretty  long  and  fmall,  and  at  one  End  are  joined 
to  the  Produdion  of  the  Scapulae,  called  Acromion , 
by  a  peculiar  Articulation  which  they  call  Synchon- 
drojis  ;  at  the  other  End  they  are  joined  to  the  up¬ 
per  Part  of  the  Sternum ,  by  an  Articulation  which 
they  call  Arthrodia.  They  are  in  the  Shape  of  a 
l°ng  ( / )  for  the  Paffage  of  the  Veffels  which 
pafs  under  them,  and  to  facilitate  the  Motion  of 
the  Arms.  Their  Ufe  is  to  fuftain  the  Scapula ,  to 
which  the  Arms  are  articulated  ;  and  becaufe  the 
pedoral  Mufcle  which  pulls  the  Arm  acrofs  the 
Bread,  is  inferted  near  the  upper  End  of  the 
Shoulder-Bone  :  If  the  Clavicula  did  not  keep  the 
Scapula ,  to  which  the  Head  of  the  Humerus  is  al¬ 
ways  joined  at  an  equal  Diftance  from  the  Sternum , 
the  upper  Part  of  the  Arm  only,  and  not  the  Hand, 
muft  fiave  been  pulled  forwards. 

CL AVUS  is  a  Pain  in  a  fmall  Part  of  the  Head, 
commonly  above  the  Eye,  in  the  Eye-brow,  and 
feems  as  if  that  Part  of  the  Head  were  bored  thro' 
with  a  little  Augur  or  Wimble.  Dr.  Syndenham 
calls  fuch  a  Pain  in  the  Top  of  the  Head  of  Hy~ 
fterical  Perfons,  Clavus  Hyflericus.  L. 

CLAUSUM  Fregit  fignifies  as  much  as  an  Ac¬ 
tion  of  Trefpafs,  and  is  fo  called,  becaufe  in  the 
Writ  fuch  a  one  is  fummoned  to  anfwer,  ghtare 
claufum  fregit  ?  that  is.  Why  he  did  fuch  a  Tref 
pafs  ? 

CLAYES,  or  Wattles ,  a  Term  in  Fortif  cation. 
See  Hurdles. 

CLEAR  Vifion.  See  FT (ion. 

CLEAR  [in  Building]  a  Term  ured  by  Work¬ 
men  for  the  fn-fide  Work  of  a  Houfe. 

CLEAT  is  a  Piece  of  Wood  fattened  to  the 
Yard-Arm  of  a  Ship,  to  keep  the  Ropes  from  (lip¬ 
ping  off'  the  Yard. 
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CLECHE,  a  Term  [in  Heral¬ 
dry ]  for  any  Ordinary  being  pierced 
thro’  with  the  fame  Figure  as  here. 
He  beareth  Gules ,  a  Saltier  Clec he , 
that  is,  one  pierced  through  with 
another. 

[KXhJ'Iov,  Gr.j  the  fame  with  Cla- 

vicula. 

CLENCH-NAILS  are  fuch  as  will  drive  with¬ 
out  fplitting  the  Boards,  and  draw  without  break¬ 
ing.  They  are  ufed  by  Boat  and  Barge-Builders, 
and  are  proper  for  any  Building  with  Boards  that 
muft  be  taken  down  again  }  for  fine  Work,  they 
are  made  with  Clafp-heads. 

CLEPSYDRA  [Kas-N^c#;  G>\]  an  Inftrument 
anciently  ufed  (efpecially  among  the  /Egyptians)  to 
meafureTime  by  the  running  of  Water  out  of  one 
Veffel  into  another,'  firft  invented  by  Scipio  Manfca, 
or  at  lead:  brought  firft  by  him  to  Rome ;  for  Pie- 
rius  in  his  Hieroglyphicks ,  tells  us,  The  Priefts  of 
vie  ant  ay  a  Town  beyond  the  River  Nile  in /Egypt, 
did  ufe  every  Day  to  pour  Water  into  a  Veffel,  by 
the  dropping  of  which  thro’  a  fmail  Hole,  they 
meafured  Time. 

There  were  many  Kinds  of  them,  but  all  had 
this  in  common.  That  the  Water  ran  gently  thro’ 
a  narrow  Paffage  from  one  Veffel  into  another ;  and 
in  the  lower  was  a  Piece  of  Cork,  or  light  Wood, 
which,  as  the  Veffel  filled,  rofe  up  by  Degrees, 
and  fo  /hewed  the  Hour. 

Plutarch  obferves  one  Inconvenience  in  thefe 
Water-docks ;  i.  e.  that  the  Air,  according  to  its 
different  Temperature,  as  to  Heat,  Cold,  Denfity, 
or  Rarity,  had  an  Influence  on  the  running  of  the 
Water,,  io  that  it  muft  meafure  Time  unequally  : 
And  another  greater  there  was,  which  a  good 
while  was  unheeded,  viz.  that  the  Water  always 
ran  flower  out  according  as  its  Quantity  and  Pref- 
fure  in  the  Veffel  abated  :  To  remedy  this,  the 
Orontes  invented  a  depfydra  in  the  Form  of  a  fmail 
Ship  floating  on  the  Water,  and  which  emptied  it- 
felf  by  means  of  a  Syphon  placed  in  the  Middle  of 
it  ,  but  which  way  the  Hours  by  this  means  were 
made  equal  I  cannot  find,  the  Defcriptions  given 
of  the  Thing  being  very  obfeure. 

Some  of  thefe  Clepfydra  were  fo  made,  as  that, 
without  changing  the  Dial,  the  Hours  were  fome- 
times  longer,  and  fometimes  fliorter,  by  means  of 
an  Inequality  in  the  Index,  or  Hand,  and  which 
Vitruvius  fays,  depended  on  the  Management  of 
the  Water  j  for  in  the  long  Days  they  made  the 
Hole  narrower,  and  fo  the  Water  ran  proportion- 
ably  flower  j  and  in  the  Winter,  when  the  Days 
were  fhort,  the  Hole  was  made  larger,  which  made 
the  Water  flow  the  fafter,  and  fo  the  Index  turned 
round  alfo  the  fafter. 

In  the  Memoirs  of  the  French  Royal  Academy 
for  April  1 699,  there  is  an  Account,  by  Mr.  Va- 
rignon ,  of  a  General  and  Geometrick  Method  to 
make  depfydra ,  or  Water-Clocks ,  with  any  kind  of 
given  Vellels,  and  for  any  given  Orifices  for  the 
Water  to  ifl'ue  out  at,  and  according  to  any  given 
Velocity  of  the  Water’s  Defcent. 

Confruffion  of  the  Clepfydra. 

Problem. 

"To  divide  any  given  Cylindrick  Vejfel  into  Parts ,  to 

be  empty' d  in  each  Divifon  of  Time ,  the  Time 

vjherem  the  vohole,  and  that  wherein  any  Part  is 
'  to  be  evacuated,  being  given. 


Suppofe,  v.  g.  a  Gylindric  Veffel,  whofe  Charge 
of  Water  flows  out  in  twelve  Hours,  w?ere  required 
to  be  divided  into  Parts,  to  be  evacuated  each 
Hour  :  1.  As  the  Part  of  Time  1  is  to  the  whole 
Time  12,  fo  is  the  fame  Time  12  to  a  fourth  Pro¬ 
portional  144.  2.  Divide  the  Altitude  of  the  Vef¬ 

fel  into  144.  equal  Parts  j  here  the  laft  will  fall  to 
the  laft  Hour,  the  three  next  above  to  the  laft  Part 
but  one,  the  five  next  to  the  tenth  Hour,  &c. 
Laftly,  the  23  laft  to  the  firft  Hour. 

For  fince  the  Times  increafe  in  the  Series  of  the 
natural  Numbers,  1,  2,  3,  4,  5,  <&c.  and  the  Al¬ 
titudes,  if  the  Numeration  be  in  a  retrograde  Or¬ 
der  from  the  twelfth  Hour,  increafe  in  the  Series 
of  the  unequal  Numbers,  1,  3,  5,  7,  9,  <&c.  the 
Altitudes  computed  from  the  twelfth  Hour,  will  be 
as  the  Squares  of  the  Times,  1,  4,  9,  16,  27,  &c. 
Therefore  the  Square  of  thewholeTime  144,  com¬ 
prehends  all  the  Parrs  of  the  Altitude  of  the  Veffel 
to  be  evacuated.  But  a  third  Proportional  to  1 
and  12,  is  the  Square  of  12  ;  and  confequently  it 
is  the  Number  of  equal  Parts  in  which  the  Alti¬ 
tude  is  to  be  divided,  to  be  diftributed  according 
to  the  Series  of  the  unequal  Numbers,  thro’  the 
equal  Intervals  of  Hours. 

Since,  in  lieu  of  Parts  of  the  fame  Veffel, 
other  lefs  Veffels  equal  thereto  may  be  fubftituted, 
the  Altitude  of  a  Veffel  emptied  in  a  given  Space 
of  Time  being  given,  the  Altitude  of  another  Veff 
fel  to  be  emptied  in  a  given  Time  may  be  found, 
viz.  by  making  the  Altitudes  as  the  Squares  of  the 
Times. 

CLERICO  admittendo  is  a  Writ  directed  to  the 
Bifhop,  for  the  admitting  of  a  Clerk  to  a  Benefice 
upon  a  ne  admittas ,  tried  and  found  for  the  Party 
that  procureth  the  Writ.  L. 

CLERICO  capto  per  Statutum  Mercatorum,  <&cl 
is  a  Writ  directed  to  the  Bifhop,  for  the  Delivery 
of  a  Clerk  out  of  Prifon,  that  is  in  Cuftody  upon 
the  Breach  of  a  Statute  Merchant. 

CLERICO  conviclo  commijfo  Ecclefa  in  defechi 
Or  dinar  ii  deliberando ,  <&c.  is  a  Writ  for  the  Deli¬ 
very  of  a  Clerk  to  his  Ordinary  that  formerly  was 
convidted  of  Felony,  by  reafon  his  Ordinary  did 
not  challenge  him  according  to  the  Privileges  of  a 
Clerk.  L. 

CLERICO  infra  Sacros  Ordines  Confliiutio  non 
elegendo  inOjftcium ,  is  a  Writ  directed  to  the  Bailiffs, 
<&c.  that  have  thruft  a  Bailiwick  or  Beadlefhip  up¬ 
on  one  in  Holy  Orders,  charging  them  to  releafe 
him  again. 

CLERK.  This  Word  did  anciently  fignify  a 
Secular  Prieft,  in  Contradiftindtion  to  a  Religious, 
or  a  Regular  ■,  but  by  Degrees  it  came  to  be  in 
general  attributed  to  every  Scholar,  and  at  laft  was 
common  to  every  Scribe  and  Notary  and  hence 
fo  many  of  our  Law  Officers  have  the  Title  of 
Clerk. 

CLERK  Co?itr oiler  of  the  King’s  Houfe  (whereof 
there  be  two)  is  an  Officer  in  Court,  that  hath  a 
Place  and  Seat  in  the  Counting-Houfe,  and  Autho¬ 
rity  to  allow  or  difallow  the  Charges  or  Demands  of 
Puifuivants,  and  Meflengers  of  the  Green-Cloth , 
Purveyors,  or  the  like  :  He  hath  alfo  the  Ovcr/ight 
and  Controlling  of  all  Defaults,  Defedts,  and  Mil- 
carriages  of  any  of  the  inferior  Officers,  and  fits  in 
the  Counting-Houfe  with  the  fuperior  Officers,  viz. 
the  Lord  Steward,  Treafurer,  Controller,  and  Cof¬ 
ferer,  either  for  corredting  or.  bettering  of  things 
out  of  Order,  with  feveral  other  Matters. 

CLERK  of  the  A  his  is  an  Officer  of  the  Navy, 
who  receives  and  enters  the  CommiiTions  and 
Warrants  of  the  Lord  Admiral,  and  regifters  the 
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Acts  and  Orders  of  the  Commiffioners  of  the 
Navy. 

CLERK  of  the  Jljfize  is  he  that  writeth  all  things 
judicially  done  by  the  Juftices  of  Affize  in  their 
Circuits. 

CLERK  of  the  Check  is  an  Officer  in  Court  fo 
called,  becaufe  he  hath  the  Check  and  Controlment 
of  the  Yeomen  of  the  Guard,  and  all  other  ordi¬ 
nary  Yeomen  or  Ulhers,  belonging  either  to  the 
King,  Queen,  or  Prince,  either  giving  Leave,  or 
allowing  their  Abfences,  or  Defeats  in  Attendance, 
or  diminifiiing  their  Wages  for  the  fame. 

CLERK  of  the  Craven  is  a  Clerk  or  Officer  in 
the  King’s-Bench,  whole  Bufinefs  is  to  read,  frame, 
and  record  all  Indictments  againft  Traitors,  Felons, 
and  other  Offenders  there  arraigned  upon  any  pub- 
lick  Crime.  He  is  otherwife  called  Clerk  of  the 
Crown-Off.ce ,  or  Clerk  of  the  Crdwn  in  the  King's- 
Bench. 

CLERK  of  the  Crown  in  Chancery  is  an  Officer 
there,  that  by  himfelf,  or  his  Deputy,  is  continually 
to  attend  the  Lord-Chancellor,  or  Lord-Keeper, 
for  fpecial  Matters  of  State,  by  Commiffion,  or  the 
like,  either  immediately  from  his  Majefty,  or  by 
Order  of  his  Council,  as  well  ordinary  as  extraor¬ 
dinary  :  Alfo  all  general  Pardons  upon  Grants  of 
them  at  the  King’s  Coronation,  or  at  a  Parliament, 
the  W rits  of  Parliament,  with  the  Names  of  Knights 
and  Burgeffes,  are  returned  into  this  Office.  He 
hath  alfo  the  making  of  fpecial  Pardons,  and  Writs 
of  Execution,  upon  Bonds  of  Statute  Staple  for¬ 
feited. 

CLERK  of  the  Errors  [in  the  Court  of  Common- 
Pleas^  does  tranfcribe  and  certify  into  the  King’s- 
Bench,  the  Tenor  of  the.  Records  of  the  Caufe  or 
AClion  upon  which  the  Writ  of  Error  (made  by 
the  Curfitor)  is  brought  there  to  be  judged  and  de¬ 
termined. 

,  CLERK  of  the  Errors  [in  the  King's-Bench']  does 
likewife  tranfcribe  and  certify  the  Records  of  fuch 
Caufes  in  that  Court  into  the  Exchequer,  if  the 
Caufe  or  ACtion  were  by  Bill. 

CLERK  of  the  Errors  [in  the  Exchequer ]  does 
tranfcribe  the  Records  certified  thither  out  of  the 
King’s-Bench,  and  prepares  them  for  Judgment  in 
the  Court  of  Exchequer,  to  be  given  by  the  Jufbice 
of  the  Common-Pleas,  and  Barons  there. 

CLERIC  of  the  EJfoigns  is  an  Officer  belonging 
to  the  Court  of  Common-Pleas,  who  only  keepeth 
the  Effoign-Roll,  and  hath,  for  entering  every  EL 
foign,  Six-pence,  and  for  every  Exception  to  bar 
the  Efloign,  in  Cafe  where  the  Party  hath  omitted 
his  time,  Six-pence.  He  hath  alfo  the  providing  of 
Parchment,  and  cutting  it  into  Rolls,  and  making 
the  Number  upon  them,  and  Delivery  out  of  all 
the  Rolls  to  every  Officer,  and  receiving  them 
again  when  they  be  written. 

CLERK  of  the  Ejireats  belongs  to  the  Exche¬ 
quer,  and  (every  Term)  receiveth  the  Eftreats  out 
of  the  Lord-Treafurer’s  Remembrancer’s  Office, 
and  writeth  them  out  to  be  levied  for  the  King  : 
He  alfo  maketh  Schedules  of  fuch  Sums  effreated 
as  are  to  be  difcharged. 

CLERK  of  the  Hamper ,  or  Hanaper ,  or  Warden 
of  the  Hamper ,  is  an  Officer  in  the  Chancery,  whofe 
Bufinefs  is  to  receive  all  Money  due  to  the  King’s 
Majefty  for  the  Seals  of  Charters,  Patents,  Com- 
miffions,  and  Writs  ;  as  alfo  Fees  due  to  the  Offi¬ 
cers  for  enrolling  and  examining  the  fame.  He  is 
obliged  to  attend  on  the  Lord-Chancellor,  or  the 
Lord-Keeper  (daily)  in  Term-time,  and  at  all  times 
of  Sealing. 

VOL  I. 


CLERK  of  the  JutieSy  or  Curat/t  Writs y  is  an 
Officer  belonging  to  the  Court  of  Common-Pleas* 
which  maketh  out  the  W rits  called  Habeas  Corpora \ 
and  Dijlringas,  for  the  Appearance  of  the  Jury  either 
in  Court  or  at  Affizes,  after  that  the  Jury  or  Pan- 
nel  is  returned  upon  the  Veztire  facias. 

CLERK  of  the  King’s  Great  Wardrobe ,  is  an 
Officer  of  the  King’s  Houle,  that  keepeth  an  Ac¬ 
count  or  Inventory,  in  Writing,  of  all  things  belong¬ 
ing  to  the  King’s  Wardrobe. 

CLERK  of  the  King's  Silvery  is  an  Officer  be¬ 
longing  to  the  Common-Pleas,  to  whom  every  Fine 
is  brought,  after  it  has  been  with  the  Cuftos  Bre- 
viuviy  and  by  whom  the  EffeCt  of  the  Writ  of 
Covenant  is  entered  into  a  Paper-Book,  and,  ac¬ 
cording  to  that  Note,  all  the  Fines  of  that  Term 
are  alfo  recorded  in  the  Rolls  of  the  Court. 

CLERK  of  the  Markety  is  an  Officer  of  the 
King’s  Houle,  whofe  Duty  is  to  take  Charge  of 
the  King’s  Meafures,  and  to  keep  the  Standards  of 
them  j  that  is,  Examples  of  all  the  Meafures  that 
ought  to  be  thro’  the  Land. 

CLERK  Marfjal  of  the  King's  Houfe ,  feems  to 
be  an  Officer  that  attends  the  Marfhal  in  his  Court, 
and  recordeth  all  his  Proceedings. 

CLERK  of  the  Nichilsy  or  Nihils,  is  an  Officer  in 
the  Exchequer,  that  maketh  a  Roll  of  all  fuch  Sums 
as  are  nichiled  by  the  Sheriff  upon  their  Eftreats  of 
Green  Wax,  and  delivereth  the  fame  into  the  Lord- 
Treafurer’s  Remembrancer’s  Office,  to  have  Exe¬ 
cution  done  upon  them  for  the  King. 

CLERK  of  the  Outlawries ,  is  an  Officer  belong¬ 
ing  to  the  Court  of  Common  Pleas,  being  a  De¬ 
puty  to  the  King’s  Attorney-General,  for  making 
out  the  Writs  of  Capias  utlegatum  after  Outlawry  , 
and  the  King’s  Attorney’s  Name  is  to  everyone  of 
thofe  Writs.  And  whereas  Seven-pence  is  paid  for 
the  Seal  of  every  other  Writ  betwixt  Party  and 
Party,  there  is  but  a  Penny  paid  for  the  Seal  of  this, 
becaufe  it  goes  out  at  the  King’s  Suit. 

CLERK  of  the  Barliamenty  is  he  that  recordeth 
all  Things  done  in  the  High  Court  of  Parliament, 
and  engroffeth  them  fairly  into  Parchment  Rolls, 
for  their  better  keeping  to  Pofterity.  Of  thefe  there 
be  two,  one  of  the  Higher,  the  other  cf  the  Lower, 
or  Houfe  of  Commons. 

CLERK  of  the  Peacey  is  an  Officer  belonging  to 
the  Seffions  of  the  Peace.  His  Duty  is  at  the  Sef- 
fions  to  read  the  Indictments,  to  enroll  the  ACts, 
and  draw  the  Procefs,  to  enroll  Proclamations  of 
Rates  for  Servants  Wages,  to  enroll  the  Difcharge 
of  Apprentices,  to  keep  the  Counter-part  of  the  In¬ 
denture  of  Armour,  <&c,  alfo  to  certify  in  the  King’s 
Bench,  Tranfcripts  of  Indictments,  Outlawries,  At¬ 
tainders,  and  Convictions,  had  before  the  Juftices 
of  the  Peace  within  the  Time  limited  by  Statute. 

CLERK  of  the  Pell  belongs  to  the  Exchequer, 
whofe  Bufinefs  is  to  enter  Tellers  Bills  into  a  Parch¬ 
ment-Roll,  called  Pellis  Keceptorumy  and  alfo  to 
make  another  Roll  of  Payment,  called  Pellis  Exi- 
tuutoy  wherein  he  fetteth  down  by  what  Warrant 
the  Money  was  paid. 

CLERK  of  the  Petty  Bag  is  an  Officer  in  Chan¬ 
cery,  whereof  there  are  Three,  arid  the  Matter  of 
the  Rolls  their  Chief.  Their  Office  is  to  record 
the  Return  of  all  Inquifitions  out  of  every  Shire, 
all  Liveries  granted  in  the  Court  of  Wards,  all 
Oufler  les  riiainSy  to  make  all  Patents  of  Cuftomers, 
Gaugers,  Controllers,  and  Aulnagers,  Summons  of 
the  Nobility,  Clergy,  and  Burgeffes,  to  the  Parlia¬ 
ment  j  Commiffions  directed  to  Knights,  and 
others,  of  every  Shire,  for  feifing  of  Subsidies  j 
a  Z  Writtf 
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Writs  for  Nomination  of  Colledtors  for  the  Fif¬ 
teenths,  and  all  Tranfverfes  upon  any  Office,  Bill, 
or  otherwife,  and  to  receive  the  Money  due  to  the 
King  for  the  fame. 

CLERK  of  the  Pipe  belongs  to  the  Exchequer, 
who,  having  all  Accounts  and  Debts  due  to  the 
King  delivered  and  drawn  out  of  the  Remem¬ 
brancer’s  Office,  chargeth  them  down  into  the  great 
Roll,  who  alfo  writeth  Summons  to  the  Sheriff  to 
levy  the  faid  Debts  upon  the  Goods  and  Chattels  of 
the  faid  Debtors  ;  and  if  they  have  no  Goods,  then 
doth  he  draw  them  down  to  the  Lord-Treafurer’s 
Remembrancer,  to  write  Eftreats  againft  their 
Lands. 

CLERK  of  the  Pleas  is  an  Officer  in  the  Exche¬ 
quer,  in  whofe  Office,  the  Officers  of  the  Court, 
upon  fpecial  Privileges  belonging  to  them,  ought 
to  fue,  or  be  fued,  upon  any  Adtion. 

CLERK  of  the  Privy-Seal  (whereof  there  be 
four)  that  attendeth  the  Lord-Keeper  of  the  Privy- 
Seal  ;  or  if  there  be  none  fuch,  upon  the  Principal 
Secretary,  writing  or  making  out  all  things  that 
be  fent  by  Warrant  from  the  Signet  to  the  Privy- 
Seal,  and  are  to  be  pafs’d  to  the  Great-Seal;  as  alfo 
to  make  out  Privy-Seals  upon  any  fpecial  Occalion 
of  his  Majefty’s  Affairs,  as  for  Loan  of  Money,  and 
fuch  like. 

CLERK  of  the  Sewers  is  an  Officer  belonging  to 
the  Commiffioners  of  the  Sewers,  writing  all  things 
that  they  do  by  Virtue  of  their  Commiffion.  See 
Sewers. 

CLERK  of  the  Signet  is  an  Officer  continually 
attending  upon  his  Majefty’s  principal  Secretary, 
who  always  hath  Cuftody  of  the  Privy-Signet,  as 
well  for  fealing  his  Majefty’s  private  Letters,  as 
alfo  fuch  Grants  as  pafs  his  Majefty’s  Hand,  by 
Bills  fwned.  Of  thefe  there  be  four  that  attend  in 
their  Courfe,  and  have  their  Diet  at  the  Secretary’s 
Table. 

CLERK  of  the  Treafury  belongs  to  the  Com¬ 
mon-Pleas,  and  hath  the  Charge  of  keeping  the 
Records  of  Niji  prius ,  hath  the  Fees  due  for  all 
Searches,  and  hath  the  certifying  of  all  Records 
into  the  King’s-Bench,  when  a  Writ  of  Error  is 
brought,  and  maketh  out  all  Writs  of  Superfedeas 
de  non  violefiando ,  which  are  granted  for  the  De¬ 
fendants,  while  the  Writ  of  Error  hangeth :  Alfo 
he  maketh  all  Exemplifications  of  Records  being  in 
the  Treafury. 

CLERK  of  the  Warrants  is  an  Officer  belong¬ 
ing  to  the  Court  of  Common-Pleas,  which  enter- 
eth  all  Warrants  of  Attorney  for  Plaintiff  and  De¬ 
fendant,  and  enrolleth  all  Deeds  of  Indentures  of 
Bargain  and  Sale  which  are  acknowledged  in  Court, 
or  before  any  Judges  out  of  the  Court. 

CLEW  [of  the  Sail  of  a  Ship"]  is  the  lower  Cor¬ 
ner  of  it  which  reaches  down  to  that  Earing  where 
the  Tackles  and  Sheets  are  faftened  ;  fo  that  when 
a  Sail  is  made  goaring,  or  Hoping  by  Degrees,  fhe 
is  faid  to  have  a  great  Clew  :  And  a  Ship  is  faid 
to  fpread  a  great  Clew  when  fhe  hath  a  very  long 
Yard,  and  fo  hath  much  Canvas  in  her  Sails. 

CLEW-GARNET  is  a  Rope  faftened  to  the 
Clew  of  the  Sail,  and  from  thence  runs  in  a  Block 
feized  to  the  Middle  of  the  Main  and  Fore-yard  : 
Its  Ufe  is  to  hale  up  the  Clew  of  the  Sail  clofe  to 


the  Middle  of  the  Yard,  in  order  to  its  being  fur¬ 
led. 

CLEW-LINE  is  the  fame  to  the  Top- fails,  Top¬ 
gallant-fails,  and  Sprit-fails,  that  the  Clew-garnet  is 
to  the  Maln-iail  and  Fore- fail,  and  has  the  very 
fame  Ufe.  In  aGuft  of  Wind,  when  a  Top-fail  is 
to  be  taken  in,  firft  hale  home  the  Lee  Clew-line, 
and  then  ihe  Sail  will  be  taken  in  the  eafier. 

CLIFF,  or  Cleff  a  Term  [in  MuJIck']  fignifying 
a  certain  Mark  from  the  Pofition  whereof  the  pro¬ 
per  Places  of  all  other  Notes  in  any  Song  or  Lef- 
fon  are  uuderftood,  by  proving  the  faid  Notes 
from  thence  according  to  the  Scale  of  the  Gamuts 
wherein  are  contained  three  Septenaries  of  Letters, 
viz.  G,  A,  B,  C,  D,  E,  F  ,•  which  feven  Letters 
of  the  Alphabet  fet  at  the  Beginning  of  every  Rule 
and  Space,  reprefents  as  many  Cliffs ;  but  of  thefe 
four  are  only  ufed,  and  generally  placed  at  the  Be¬ 
ginning  of  the  Staves  of  every  Leffon,  either  Vo¬ 
cal  or  inftrumental. 

The  firft  is  called  F-a-ut  Cliff y  and  appropriated 
only  to  the  Bafs,  or  loweft  Part. 

The  fecond  is  C-fol-fa-ut  Cliff  peculiar  to  the 
inner  Parts,  as,  the  Tenor  and  Counter-Tenor. 

The  third  is  G-fol-re-ut  Cliff  which  is  only  fee 
for  the  Treble  or  higheft  Part. 

The  fourth  is  B -Cliff  or  B-fa-b-mi  Cliff  which 
is  proper  to  all  Parts,  and  ferves  for  the  flatting  and 
fliarping  of  Notes. 

CLIMACIERICAL  Tears0 are  certain  obferve- 
able  Years,  which  are  fuppofed  to  be  attended  with 
fome  grand  Mutation  of  Life  or  Fortune  ;  as,  the 
7th  Year,  the  21ft  (made  up  of  three  times  feven) 
the  4.9th  (made  of  7  times  7)  the  63 d  (being  9 
times  7)  and  the  81ft  (which  is  9  times  9)  which, 
two  laft  are  called  Grand  Climattericks.  A  ulus  Gel - 
lius  faith,  This  Whim  came  from  the  Chaldeans 
firft,  and  ’tis  probable  Pythagoras  had  it  from  them, 
who  ufed  to  talk  much  of  the  Efficacy  of  the  Num¬ 
ber  7,  with  which  he  was  mightily  in  love. 

CLIMATE  is  a  Space  on  the  Terreftrial  Globe 
comprehended  between  two  Circles  parallel  to  the 
Equator  ;  fo  that  from  the  Beginning  of  the  Cli¬ 
mate  to  that  of  another  next  to  it,  there  is  Half  an 
Hour’s  Difference  in  the  longeft  Summer-day. 
Each  Climate  alfo  is  divided  into  two  Half  Cli¬ 
mates  by  a  parallel  Circle,  which  Half  Climate  is 
called  a  Parallel  Circle,  which  Half  Climate  is  call’d 
a  Parallel  ;  wherefore  thefe  Parallels  muff;  differ 
from  one  another  one  Fourth  of  an  Hour  in  the 
longeft  Days. 

The  Earth  is  divided,  in  refpeift  of  the  various 
Length  of  Days,  into  Climates.  A  Climate  is  a 
Space  of  the  Earth  (parallel  to  the  Equator)  whofe 
longeft  Day  exceeds  the  longeft  Day  of  the  pre¬ 
ceding  Climate  by  Half  an  Hour  :  And  whereas 
the  Ancients  reckoned  but  feven  Climates  on  each 
Side  of  the  Equator,  viz.  to  50°  30'  Latitude, 
there  are  now  reckoned  30,  even  up  to  the  Poles, 
according  to  the  following  Table,  wherein  the 
Degrees  of  Latitude  iliew  the  Ends  of  the  Cli¬ 
mates  they  are  fet  oppofite  to,  and  confequently 
the  Beginnings  of  the  Climates  immediately  fol¬ 
lowing.  Thus  the  firft  Climate  beginning  at  the 
Equator,  ends  at  8°  25'  Latitude,  where  the  fe¬ 
cond  begins,  and  ends  at  io°  25'  Latitude,  &c. 
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28 
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24 

00 

66 

21 
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1  2 

3 

4 

7  6 

Latitude  6j°  15'  69°  30'  7302o'  78°  20'  84°  10'  90° 

It  is  apparent,  that  by  the  foregoing  Table,  the 
Length  of  the  longeft  Day  in  any  Latitude  may  be 
eafily  found  :  For  Example,  Madrid  being  in  La¬ 
titude  40°  1  o',  it  appears  by  the  Table,  that  it  lies 
within  the  fixth  Climate,  and  its  longeft  Day  is  near 
15  Hou^s;  whereas  Stockholm ,  in  Latitude  59°33/) 
lies  within  the  thirteenth  Climate,  and  its  longeft 
Day  is  near  18  Hours  and  a  Half. 

The  Inhabitants  of  this  Earth  are  alfo  confidered 
with  refpedt  to  the  Pofition  of  the  Horizon  with 
the  Equator,  which  is  three-fold ;  viz.  either  right, 
cutting  it  at  Right-angles,  or  it  is  oblique,  or  elfe 
it  is  parallel,  and  does  not  cut  it  at  all,  but  coin¬ 
cides  with  it  ;  fuch  as  have  the  firft  of  thefe  Por¬ 
tions  are  Paid  to  inhabit  a  Right-Sphere  ;  fuch  as 
have  the  fecond,  an  Oblique  ;  and  fuch  as  have  the 
third,  a  parallel  Sphere. 

CLIMAX  [  K Gr.  a  Gradation']  a  Fi¬ 
gure  in  Rhetorick  whereby  We  afcend  or  defcend 
by  Degrees. 

CLINCH  [of  a  Cable]  is  that  Part  of  it  which 
is  bended  about  the  Ring  of  the  Anchor,  and  then 
feized  or  made  faft. 

CLINCH-BOLTS  [in  a  Ship]  are  fuch  as  are 
clinched  with  a  reveting  Hammer  at  thofe  Ends 
which  come  through. 

CLINCHING  is  a  kind  of  flight  Calking  ufed  at 
Sea  in  a  Profpedt  of  foul  Weather,  about  the  Ports, 
which  is,  to  drive  a  little  Oakam  into  their  Seams, 
that  the  Water  may  not  come  in  at  them. 

CLINOIDES  are  four  ProcefTes  in  the  In-fide 
of  the  Os  Splenoidesy  forming  a  Cavity  called  Celia 
Turjica ,  in  the  Middle  of  that  Bon«,  in  which  lies 
the  Glandula  Pituitaria. 

CLITORIS  is  a  Part  in  the  Pudendum  Muliebre , 
feated  before  ;  ’tis  a  long  round  Body,  naturally 
about  the  Bignefs  of  the  Uvula  :  It  lies  within  the 
Skin,  nor  doth  any  Parc  of  it  appear  outwardly. 


but  juft  its  Extremity,  which  is  covered  wi  h  a 
Folding  of  the  Skin  made  by  the  Union  of  the 
Nympha,  and  is  called  its  Pr#putium.  The  Sub- 
ftance  of  it  confifts  of  two  fpongy  Bodies  like  thofe 
of  the  Penis.  They  rife  at  two  different  Places  in 
the  lower  Part  of  the  Ox  Pubis ,  and  approaching  oit 
to  the  Body  of  the  Clitoris)  Whofe  Extremity,  which 
is  of  an  exquifite  Senfe,  is  called  its  Gians.  The 
two  fpongy  Bodies,  before  they  unite,  are  called  by 
fome  the  Crura  Clitoridis ,  and  they  are  twice  as 
long  as  the  Body  of  the  Clitoris.  It  hath  two 
Mufcles  arifing  from  the  Protuberance  of  the  Jfchi - 
uni)  and  are  inferted  in  its  fpongious  Bodies  ;  they 
are  called  Ereilores  Clitoridis ,  becaufe  they  have 
the  fame  Ufe  as  the  Ereffores  Penis.  The  Clitoris 
hath  Veins  and  Arteries  from  the  Haemorhoidal 
Veflels  and  the  Pudenda)  and  Nerves  from  the  in- 
tercoftal  Pair. 

CLOATHED.  The  Seamen  fay  a  Maft  is  cloathed 
when  the  Sail  is  fo  long  as  to  reach  down  to  the 
Gratings  of  the  Hatches,  fo  that  noV/ind  can  blow 
below  the  Sail  ;  and  they  fay  a  Ship  fpreads  much 
Cloth,  when  fhe  hath  broad  Sails. 

CLOCKS  and  Clock-work.  How  to  calculate 
all  the  Numbers  and  Proportions  for  any  Move¬ 
ment,  &c.  fee  under  Watch-voork. 

CLOSE.  When  any  Bird  is  drawn  in  a  Coat  of 
Arms  with  its  Wings  clofe  down  about  it  (/.  e.  not 
difplayed)  and  in  a  (landing  Pofture,  they  blazon 
it  by  this  Word  Clofe  3  but  if  it  be  flying,  they  call 
it  Volant. 

CLOSE  [in  Mufck]  See  Cadence. 

CLOSE-FIGHTS  are  [a- board  a  Ship]  fuch 
Bulk-heads  as  are,  in  a  clofe  Fight,  put  up  Fore  and 
Aft  in  the  Ship,  for  the  Men  to  (land  behind  them 
feciire,  and  fire  upon  the  Enemy,-  and  if  the  Ship 
is  boarded,  to  fecufe  or  clear  the  Decks. 

CLOSETT,  a  Term  [in  Heraldry]  fignifying 
the  Half  of  a  Barr,  and  the  Barr  ought  to  contain 
one  Fifth-part  of  the  Efcutcheon,  as  the  Fejfe  doth 
thp  third.  See  Fejfe. 

CLOUDS  are  a  Congeries  of  (chiefly)  watery 
Particles,  drawn  or  fent  out  of  the  Earth  in  Va¬ 
pours,  which,  when  thefe  Particles  are  very  nearly 
placed  to  one  another,  appear  denfe  and  thick  ;  but 
when  they  are  more  remote,  are  clear  and  bright, 
and  fometimes  almoft  tranfparent. 

It  hath  been  frequently  Matter  of  Difpute  amongft 
Natufalifts,  how  thefe  Clouds  are  fufpended  in  a 
Medium,  which  muft  be  lighter  fpecifically  than 
themfelves.  But  ’tis  eafy  to  conceive,  that  the  Parts 
which  compofe  Clouds  are  fo  many  little  Bubbles, 
having  a  watery  Skin  over  a  little  Sphere  of  fluid 
Matter  lighter  than  Air,  and  therefore  may  eafily, 
like  the  Bubbles  of  Soap  and  Water  which  the 
Children  blow  up  with  a  little  Pipe,  be  fupported 
by  the  Air  ;  but  whenever  they  are  broken,  by  the 
violent  Agitation  of  Winds,  or  are  driven  againft 
the  Sides  of  Hills,  &c.  they  muft  (hange  their 
Form  of  Bubbles,  and  fall  down  in  Rain.  See  the 
Word  Vapour. 

Mr.  Boyle  faith.  An  excellent  Aftronomer  affunfll 
him,  that  tho’he  had  many  times  accuratly  meajiysed. 
the  Height  of  the  Clouds,  yet  he  could ‘never 
find  any  (even  white  ones)  to  be  three  Fourths  of 
a  Mile  high,  and  few  did  exceed  Half  a  Mile. 

CLOVE  is  a  Weight  of  Cheefe  containing  the 
3  2d  Part  of  the  Weight ;  and  is  8  Pound  by  9, 
H.6.  c.  8. 


CLOUTS  are  thin  Plates  of  Iron  nailed  on  that 
Part  of  the  Axle-tree  of  a  Gun-Carriage,  which 
comes  thro’  the  Nave?  thro’  which  the  Lins-pin 
goes. 

CLOUT- 


c  o  c 


c  o  c 


CLOUT-NAILS  are  fuch  as  are  commonly  ufed 
for  nailing  on  of  Clouts  (or  Plates  of  Iron)  to  the 
Axle-trees  of  Carriages,  and  are  proper  to  fallen 
any  Iron  to  Wood. 

CLOYED.  The  Seamen  fay,  when  any  thing  is 
got  into  the  Touch-hole  of  a  Great  Gun,  fo  that 
they  cannot  with  a  Priming-Iron  make  way  for  the 
Powder  to  be  put  in  to  prime  her,  The  Touch-hole 
if  cloyed  j  wherefore  when  Guns  are  nailed,  <&c. 
they  fay,  they  are  cloyed. 

CLYDON  is  a  Fluctuation  of  the  Ventricle. 

CLYPEAL  Cartilage.  See  Thyroides. 

CLY PEI-FORMIS,  a  fort  of  Comets  refem- 
bling  a  Shield.  See  Difcur. 

CLYSMA,  the  fame  with  Clyfier. 

CLYSSUS  [amongft  fome  Chymijls ]  is  a  long 
Digeftion  and  Union  of  the  Oily  Spirits  (efpecially 
Mineral  ones)  together,  in  order  to  make  a  Com- 
pofition  or  accurate  Mixture  of  them.  Sometimes 
’tis  taken  for  an  Extraction  and  Union  of  the  more 
fubtile  Parts  of  any  Plant,  Vid.  Rolfink.  Chym.  Lib. 

3  Sell.  2  Schroder.  Lib.  3.  c.  17.  fometimes  for  a 
Medicine  made  of  the  molt  aCtive  and  energetical 
Parts  of  any  Ingredients. 

CLYSTER  [KM/r»f,  Gr.]  a  liquid  Remedy  or 
Injection  introduced  into  the  Inteftines,  by  the  Fun¬ 
dament,  to  loofen  the  Belly,  refrefh  the  Inteftines, 
diftipate  Wind,  and  to  moiften  and  foften  the  Fas¬ 
ces,  <&c. 

CNEMODACTYLUS  [of  Kv»>  the  Leg, ,  and 
JkoeruA©-,  Gr.]  a  Mufcle  otherwife  called  Extenfor 
tertii  internodii  digitorum. 

COACERVATE  Vacuum.  See  Vacuum. 

COACH  is  the  Council-Chamber  on-board  a 
Flagg-fhip. 

COAGULATE  fignifies  [in  Chymiflry]  to  give 
a  Confiftence  to  Liquors  by  evaporating  fome  Part 
of  them  over  the  Fire,  or  elfe  by  mixing  Liquors 
together,  which  are  of  different  Natures,  to  effeCt 
the  fame  thing  ;  by  either  of  which,  and  many  other 
ways,  a  Coagulation  may  be  effected. 

COALITION  is  the  gathering  together  and  unit¬ 
ing  into  fenfible  Maffes,  the  minute  Corpufcles 
which  compofe  any  concrete  and  natural  Body. 
Coalefcency  is  commonly  taken  for  the  fame. 

COAMINGS  [aboard  a  Ship]  are  thofe  Planks, 
or  that  Frame,  which  raifes  up  the  Hatches  higher 
than  the  reft  of  the  Deck,  in  which  Loop-holes  for 
Muskets  to  fhoot  out  at  are  ufually  made,  in  order 
to  clear  the  Deck  of  the  Enemy  when  a  Ship  is 
boarded. 

COASTING  is  that  Part  of  Navigation  where 
the  Places  aflign’d  are  not  far  diftant,  fo  that  a  Ship 
may  fail  in  fight  of  Land,  or  within  Soundings,  be¬ 
tween  them. 

For  the  Performance  of  which  there  is  only  re¬ 
quired  good  Knowledge  of  the  Land,  the  Ufe  of 
the  Compafs,  and  Lead  or  Sounding-line  ;  fuch  are 
the  Voyages  on  the  narrow  or  Britijh  Seas,  be¬ 
tween  England^  Holland ,  and  France ,  alfo  all  about 
the  Ba/tick  Seas  j  and  thofe  in  the  Mediterranean  are 
little  elfe. 

t  COAT  [by  Anatomijls]  is  taken  for  a  mem¬ 
branous  Cover  of  any  Part  of  the  Body,  as  the 
Coats  of  the  Eye,  Nerves,  Arteries,  <&c. 

COATS  [in  a  Ship]  are  Pieces  of  tarr’d  Canvafs 
which  are  put  about  the  Mails  at  the  Partners ; 
they  are  alio  [put  about  the  Pumps  at  the  Decks, 
that  no  Water  may  go  down  there  3  and  thefe  are 
alfo  ufed  at  the  Rudder’s  Head. 

.COCCYGyEUS  is  a  Mufcle  of  the  Os  Coccygis , 
arifing  Teridino-Car?ious  from  the  acute  Procefs  of 
the  Os  Ifchium }  between  the  Ligament  that  reaches 


from  thence  to  the  Os  Sacrum ,  and  one  of  the 
Heads  of  the  Gemini  j  from  a  narrow  Beginning  it 
gradually  dilates  itfelf  into  a  thin  flefhy  Belly  in- 
terfperfed  with  fome  tendinous  Fibres.  It  is  in- 
ferted  into  the  whole  Length  of  the  Os  Coccygis , 
laterally. 

Its  Ufe  is  to  draw  that  inwards  or  forwards  after 
the  Excretion  of  hardened  Facesy  <&c.  This  Muf¬ 
cle  was  firft  difeovered  by  Dr.  Douglas  3  fee  his 
Myogr.  Comp.  Spec'un. 

COCCYGIS  OS  is  a  cartilaginous  kind  of  Bone 
joined  to  the  Extremity  of  the  Os  Sacrum  j  it  is 
compofed  of  three  or  four  Bones,  of  which  the 
lower  is  ftill  lefs  than  the  upper,  till  the  laft  end  in 
a  fmall  Cartilage,  and  it  refembles  a  little  Tail 
turn’d  inwards  :  Its  Ufe  is  to  fuftain  the  Re  Slum 
Intejlinum  j  it  yields  to  the  Preffure  of  the  Faetus 
in  Women  in  Travail,  and  therefore  Mid  wives  ufe 
to  thruft  it  backwards  ;  but  fometimes  they  do  it 
fo  rudely  and  violently,  that  it  occafions  very  great 
Pain,  and  feveral  bad  Effedts  :  ’Tis  called  Os  Coc¬ 
cygis  becaufe  it  is  in  Shape  fomething  like  a  Cuc- 
kow’s  Bill  j  its  Bones  are  fpongy  and  loft,  and  have 
neither  Procefs  nor  Cavity  ,•  for  the  Spinal  Marrow 
defeends  no  farther  than  the  Bottom  of  the  Os 
Sacrum ,  which  terminates  in  the  firft  Bone  of  the 
Or  Coccygis. 

COCCYX  is  the  fame  with  the  Coccygis  Os  3 
which  fee. 

COCHLEA  is  a  Cavity  of  the  inner  Part  of  the 
Ear,  fo  called  from  its  Windings  and  Turnings,  for 
it  has  three  or  four  Rings  which  mutually  fueceed 
one  another ;  it  is  girt  about  with  a  very  foft  and 
thin  Membrane.  See  Ear . 

It  is  alfo  one  of  the  Mechanical  Powers,  con- 
fifting  of  a  Cylinder  fulcated  or  hollowed  in  a  Ipi- 
ral  Manner,  and  moving  or  turning  in  a  Box  or 
Nut,  cut  fo  as  to  anfwer  to  it  exadtly.  Now  the 
Power  or  Force  of  this  Engine  may  be  thus  efti- 
mated  :  Suppofe,  in  the  Figure  annexed,  the  Weight 


P  to  be  raifed  by  the  Turn  of  the  Male  Screw 
C  A,  by  means  of  the  Handle  or  Lever  B  C.  ’Tis 
plain  that  in  one  Revolution  of  the  Cylinder  A  C, 

the 


COD 


COE 


the  Weight  can  be  raifed  no  more  than  is  the  Di- 
ftance  between  any  two  of  the  adjoining  Leaves  of 
the  Screw  ;  and  that  the  Power  moves  as  far  as  is 
the  Compafs  of  one  Revolution  ;  that  is,  the  Way 
of  the  Power  to  that  of  the  Weight  in  the  fame 
time,  is  as  the  Ambit  of  the  Power  in  one  Revo¬ 
lution  of  the  Cylinder,  to  the  Diftance  between 
any  two  contiguous  Leaves  of  the  Screw.  Where¬ 
fore  the  Celerity  of  the  Power  to  that  of  the 
Weight  will  be  in  the  fame  Ratio.  And  confe- 
quently,  if  you  apply  a  Power  which  fhall  be  to 
the  Weight  to  be  raifed  as  the  Way  of  that  Power 
in  each  Revolution  fhall  be  to  the  aforeiaid  Di- 
ftance  between  any  two  next  adjoining  Leaves  of 
the  Screw,  the  Power  fhall  be  in  iEquilibrio  with 
the  Weight;  and  therefore  being  increal'ed  ever  fo 
little  more  fhall  raife  it.  This  Power  is  plainly  a 
Combination  of  the  Lever  and  Axis  in  Peritrochio 
together. 

COCKET  is  a  Seal  appertaining  to  the  King’s 
Cuftom-houfe  :  And  alfo  a  Scroll  of  Parchment 
fealed  and  delivered  by  the  Officers  of  the  Cu¬ 
ftom-houfe  to  Merchants,  as  a  Warrant  that  their 
Merchandize  be  cuftomed.  This  Word  is  ufed 
alfo  in  the  Statutes  of  Bread  and  Ale,  made  15  H. 
III.  where  there  is  mentioned  Cocket-Bread ,  among 
fevcral  other  kinds  ;  and  it  feems  to  have  been 
hard  Sea-Biskct,  which  perhaps  had  then  fome 
Cocket-Mark  or  Seal,  or  elfe  was  fo  called  from  its 
being  defigned  for  the  Ufe  of  Cock-fvuains  or  Sea¬ 
men. 

COCKS  [aboard  a  Ship]  are  little  fquare  Pieces 
of  Brafs  with  Holes  in  them,  and  put  into  Wooden 
Shivers,  to  keep  them  from  fplitting  and  galling  by 
the  Pins  of  the  Blocks  in  which  they  move. 

COCK-WATER  is  a  Stream  of  Water  brought 
in  a  Trough  thro’ a  long  Pole,  in  order  to  wafh  out 
the  Sand  of  the  Tin-Ore  into  the  Launder,  while 
it  is  bruiftng  in  the  Coffer  of  a  Stamping-Mill. 
See  Tin. 

COCKPIT  [in  a  Man  of  War]  is  a  Place  on  the 
lower  Floor  or  Deck,  abaft  the  main  Capftan,  ly¬ 
ing  between  the  Platform  or  Orlop  and  the  Stew¬ 
ard’s  Room,  where  are  Subdivifions  or  Partitions 
for  the  Purfer,  the  Surgeon,  and  his  Mates. 

COCK-SWAIN,  or  Cockfon,  is  an  Officer  aboard 
a  Man  of  War,  who  hath  the  Care  of  the  Barge 
or  Shallop,  and  all  things  belonging  to  it,  to  be  al¬ 
ways  ready  with  his  Boat’s  Gang  or  Crew,  and  to 
Man  the  Boat  on  all  Occalions  :  He  fits  in  the 
Stern  of  the  Boat  and  fteers,  and  hath  a  Whittle  to 
call  and  encourage  his  Men. 

CODE  [from  the  Latin  Word  Caudex ,  the 
Trunk  or  Timber  of  a  Tree,  comes  Codex]  which 
fignifies  a  Volume  or  Book,  becaufe  anciently  their 
Books  were  made  of  Wood,  and  the  Leaves  were 
almoft  like  thofe  of  our  prefent  Table-Books.  The 
Emperor  Ju(ihiian  collecting  together  all  the  Pleas 
and  Anfwers  of  the  ancient  Lawyers  (which  in  thofe 
Days  were  in  loofe  Scrolls  or  Sheets  of  Parchment 
or  Paper)  compiled  them  into  a  Book,  which  there¬ 
fore  he  called  Codex  ;  and  this  Book  of  the  Em¬ 
peror  hath  ever  fince,  by  way  of  Eminence,  been 
called  the  Code ,  which  is  accounted  the  fecond  Vo¬ 
lume  of  the  Civil-Law,  and  contains  twelve  Books; 
the  Matter  of  which  is  nearly  the  fame  with  that 
of  the  Digefi,  efpecially  the  firft  eight  Books  ; 
but  it  differs  from  it  in  this,  that  its  Stile  is  by  no 
means  fo  pure,  nor  its  Method  fo  accurate  as  that 
of  the  Digefi ;  and  that  it  determines  Matters  of 
daily  Ufe  ;  whereas  the  Digefi  difcufles  the  more 
abftrufe  and  fubtle  Queftiorts  of  the  Law,  giving 
you  the  various  Opinions  of  the  ancient  Lawyers 
VOL.  I. 


thereupon ;  and  therefore  hath  more  of  polite,  fine, 
and  witty  Arguing  in  it,  than  things  of  Benefit  and 
Ufe  to  the  Generality  of  Mankind. 

The  Code  is  compiled  from  the  Anfwers  and  De¬ 
terminations  of  56  Emperors  and  their  Councils, 
whereof  many  Perfons  were  learned  and  skilful 
Lawyers,  as  the  famous  Papinian ,  and  fome  others, 
efpecially  from  the  time  of  Adrian  to  Jufiinian 
himfelf :  And  the  Reafon  why  this  Emperor  gave 
himfelf  this  new  Trouble,  was,  becaufe  he  found 
the  Digefi  in  many  Places  too  fine  and  fubtile  for 
common  Ufe,  and  alfo  very  imperfedt  in  that  Re- 
fpedt,  as  by  no  means  deciding  abundance  of  Cafes 
that  do  every  Day  occur.  Thefe  Defedts  he  de¬ 
figned  to  remedy  by  fetting  out  the  Code,  where 
abundance  of  things  before  omitted,  or  too  briefly 
handled,  are  there  fully  and  diftindfly  determined. 

There  is  another  Code  called  the  Theodofian  Code, 
of  good  Ufe  to  this  Day ;  for  there  is  no  underftand- 
ing  the  former  Code  without  its  Help :  And  this  was 
formerly  of  fuch  Authority,  that,  as  Mr.  Selden  and 
fome  others  tells  us,  it  was  for  feveral  hundred 
Years  in  Ufe  in  theWeftern  Parts  of  Europe ,  when 
that  Law  w^s  in  a  manner  difguifed  and  forgotten  : 
But  now  the  Theodofian  Code  is  as  much  antiquated. 

CODIA  are  the  Tops  of  Poppies,  of  which  they 
make  Syrup  ;  whence  the  Word  Diacodium  or  Sy¬ 
rup  us  de  Meconio. 

CODICIL  is  a  Schedule  or  Supplement  to  a 
Will  or  other  Writing.  ’Tis  ufed  as  an  Addition  to 
a  Teftament,  when  any  thing  is  omitted  which  the 
Teftator  would  add,  explain,  alter,  or  retradt,  and 
is  of  the  fame  Nature  with  a  Teftament,  but  that 
it  is  without  an  Executor  :  So  that  a  Codicil  is  a 
left  folemn  Will  of  one  that  dies  either  teftate  or 
inteftate,  without  the  Appointment  of  an  Heir  : 
Teftate,  when  he  that  made  his  Codicil  hath  either 
before  or  afterwards  made  his  Teftament,  on  which 
that  Codicil  depends,  as  to  which  it  refers :  Inte¬ 
ftate,  when  one  leaves  behind  him  only  a  Codicil 
without  a  Teftament,  wherein  he  gives  Legacies 
only  to  be  paid  by  the  Heir  at  Law,  and  not  by 
any  Heir  inftituted  by  a  Will  or  Teftament.  Codi¬ 
cils  firft  came  in  Ufe  in  the  time  of  Augufius.  A 
Codicil,  as  well  as  a  Will,  may  be  either  written  or 
nuncupative.  See  Inftitute  of  Imp.  or  Civil-Law. 

COECUM  Inteflinum ,  the  Blind  Gut,  is  the  4th 
in  Order  for  the  Stomach,  and  the  firft  of  the  In - 
tefiina  Crajfa,  or  Thick  Guts.  In  Children  new¬ 
born,  and  in  Quadrupeds,  ’tis  found  full  of  Excre¬ 
ments  ;  but  in  adult  and  found  Perfons,  its  Cavity 
often  difappears,  and  it  only  hangs  like  a  Worm ; 
and  ’tis  in  fuch  about  the  Bigneft,  and  Half  the 
Length  of  a  large  Earth-worm  ;  its  Mouth,  which 
opens  into  the  Colon,  is  pretty  large :  It  takes  its 
Original  rather  from  the  Colon  than  the  Ilium,  to 
the  former  of  which  it  feems  to  be  a  kind  of  Ap¬ 
pendage.  It  is  larger  in  Children  than  in  Men ;  ’tis 
not  tied  to  the  Melentery  at  all,  but  being  placed 
in  the  Cavity  of  the  Os  Ilium  by  its  End,  it  is  joined 
to  the  Right-Kidney,  the  Peritoneum  coming  be¬ 
tween.  In  Apes  it  is  pretty  large,  but  larger  in 
Dogs ;  and  in  Conies,  Squirrels,  and  Rats,  largeft 
of  all,  in  Proportion  to  the  Bulk  of  their  Bodies : 
Its  Ufe  in  Adult  Perfons  is  very  much  undifeovered, 
but  in  the  Foetus ,  or  an  Infant  newly  born,  in  which 
’tis  found  full  of  Excrement,  it  feems  to  be  a  kind 
of  Receptacle  for  the  Fceces  of  the  Inteftines  before 
the  Birth,  or  during  the  time  that  the  Foetus  doth 
not  exonerate  per  Alvum.  Dr.  Glijfon  thinks  alfo 
that  it  ferves  in  fuch  Animals  as  have  it  at  large,  for 
a  kind  of  fecond  Ventricle  or  Bag,  wherein  the 
prepared  Aliments  may  be  fo  ftored  up,  and  fo  long 
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retained,  till  a  richer,  thicker,  and  more  nutritious 
Juice  may  be  drawn  from  them.  Others  fay,  it 
contains  a  Ferment  j  and  others,  the  Flatuofity  of 
the  Inteftines  ;  and  others,  that  it  feparates  a  Li¬ 
quor  by  fome  Glands  which  are  in  its  Cavity,  which 
Liquor  ferves  to  harden  the  Excrements  as  they 
pafs  thro’  the  Colon. 

CO-EFFICIENT  of  any  generating  Term  [in 
Fluxions ]  is  the  Quantity  which  arifes  by  dividing 
that  Term  by  the  generated  Quantity. 

CO-EFFICIENTS  [in  Algebra']  are  fuch  Num¬ 
bers  as  are  prefixed  before  any  Letters,  or  Species, 
into  which  Letters  they  are  fuppofed  to  be  multi¬ 
plied  ;  and  therefore,  with  fuch  Letters,  or  with  the 
Quantities  reprefented  by  them,  do  make  a  Rect¬ 
angle  or  Produdl  (conficiunt  produElum)  whence  they 
take  their  Name.  Thus  C  b  implies,  that  the  Quan¬ 
tity  reprefented  by  a  b  is  multiplied  into  the  Co¬ 
efficient  C,  and  that  out  of  thefe  two  the  ReCtangle 
or  Produdf  C  b  is  formed.  If  a  Letter  have  no 
Number  prefixed,  ’tis  always  fuppofed  to  have 
to  its  Co-efficient  i,  becaufe  every  thing  is  once 
itfelf. 

The  Co-efficient  in  a  Quadratick  Equation,  is  ac¬ 
cording  to  its  Sign,  either  the  Sum  or  Difference 
of  the  two  Roots  :  And  in  any  Equation  of  an 
higher  Nature,  the  Co-efficient  of  the  fecond  Term 
is  always  the  Aggregate  of  all  the  Roots ,  retaining 
their  proper  Signs ;  fo  that  if  all  the  Negatives  be 
equal  to  all  the  Affirmatives,  the  fecond  Term  will 
vaniffi;  and  where  the  fecond  Term  is  thus  want¬ 
ing,  ’tis  a  Sign  that  the  Quantities  under  contrary 
Signs  were  thus  equal. 

The  Co-efficient  of  the  third  Term  is  as  the  Ag¬ 
gregate  of  all  the  ReClangles-,  arifing  by  the  Multi¬ 
plication  of  every  two  of  the  Roots,  how  many 
ways  foever  thofe  Combinations  of  Two’s  can  be 
had,  as  three  times  in  a  Cubick,  fix  in  a  Biquadra- 
tick  Equation,  fire. 

The  Co-efficient  of  the  fourth  Term  is  the  Ag¬ 
gregate  of  all  the  Solids  made  by  the  continual  Mul¬ 
tiplication  of  every  three  of  the  Roots,  how  often 
foever  fuch  a  Tenary  can  be  had,  as  there  can  four 
be  had  in  a  Biquadratick,  ten  in  an  Equation  of 
five  Dimenfions,  fire.  And  thus  it  will  go  on  in¬ 
finitely,  fire. 

COELIA  K Ohio.  To  koi\ov,  [  in  an  Anatomical 
Senfe]  fignifies  any  kind  of  Organical  Cavity  in  an 
Animal  Body  j  and  hence  Difeafes  feated  in  the 
Venters  or  Cavities  of  the  Body,  are  fometimes 
called  Cccliack  A  fife  Elions.  See  Cceliack. 

COELIACK  Artery ,  that  which  arifes  from  the 
Trunk  of  the  great  Artery  after  it  enters  the  Abdo¬ 
men ,  and  fpreads  into  two  Branches ;  the  firft  (on 
the  Right-hand)  is  the  Gafirica  Dextra-,  which  goes 
to  the  Stomach,  the  Cifiica  to  the  Gall-Bladder,  the 
Epiplois  Dextra  to  the  Omentum ,  the  Intefiina/is  to 
the  Inteflinum  Duodenum ,  and  to  a  Part  of  the  Je- 
junum ,  the  Gafiro  Epiplois  to  the  Stomach,  to  the 
Omentum ,  and  fome  Branches  to  the  Liver,  which 
enter  the  Capjula  Communis ,  to  accompany  the 
Branches  of  the  Porta. 

The  Left  Branch  of  the  Coeliack  Artery  (which 
is  called  by  fome  Splenica-,  becaufe  it  goes  toward 
the  Spleen)  on  its  Upper-fide  fends  forth  the  Ga¬ 
firica  Major  ;  which  dividing  into  two  Parts,  after 
it  hath  fent  a  little  Twig  to  the  Stomach,  makes 
the  Cor  on  aria  Stomachic  a  and  the  Gafirica  Sinifira  ■ 
and  out  of  its  lowed:  Side  fpring  the  Epiplois  Pofiica , 
which  runs  to  the  hinder  Leaf  of  the  Omentum  and 
the  Colon  annexed  to  it  j  and  the  Epiplois  Sinifira , 
which  goes  to  the  Ioweft  and  Left-fide  of  th QOme?i- 
turn. 


COELIACK  Pafiion ,  or  Afie  Elion ,  is  a  kind  of 
Flux  or  Diarrhea,  wherein  the  Aliments  either 
wholly  changed,  or  only  in  Part,  pafs  by  Stool, 
without  any  Chilification,  and  it  is  two-fold  ;  the 
firft,  in  which  the  Meat  is  only  digefted  in  the 
Stomach  ;  the  other,  when  Concodion  or  Fermen¬ 
tation  is  performed  in  the  Stomach  and  Inteftines 
both  at  once ;  but,  by  realon  that  the  LaCteal  Vef- 
fels,  or  little  Seats  of  the  Guts,  are  obliterated  thro’ 
long  Falling,  a  purulent  Dylentcry,  or  the  like,  the 
Chyle  is  not  diftributed.  Blanchard.  ’Tis  called 
alfo  Licnteria. 

COELOMA  is  a  hollow  and  round  Ulcer  in  the 
Horny  Tunick  of  the  Eye. 

COELUM  is  the  Cavity  of  the  Eye  towards  the 
the  Corners.  The  Palate  is  alfo  called  Ccclum  by 
fome.  L.  Blanchard. 

COFFER  is  a  long  fquare  Box  of  the  firmeft 
Timber,  about  3  Foot  long,  and  ij  broad,  where¬ 
in  Tin-Ore  is  broken  to  Pieces  in  a  Stamping-mill. 
See  Tin. 

COFFER  [in  Fortification ]  is  a  hollow  Lodg¬ 
ment  athwart  a  dry  Moat,  from  fix  to  feven  Foot 
deep,  and  from  fixteen  to  eighteen  broad,  the  up¬ 
per  Part  being  made  of  Pieces  of  Timber  raifed 
two  Foot  above  the  Level  of  that  Moat  j  which 
little  Elevation  hath  Hurdles  laden  with  Earth  for 
its  Covering,  and  ferves  as  a  Parapet  with  Embra- 
fures.  The  Befieged  generally  make  ufe  of  thefe 
Coffers  to  repulfe  the  Beliegers  when  they  endeavour 
to  pals  the  Ditch,  and  they  are  diftinguilhed  only 
by  their  Length  from  the  Caponniers,  which  are 
likewife  fomewhat  lefs  in  Breadth  j  and  it  differs 
from  the  Traverfe  and  Gallery,  in  that  thefe  are 
made  by  the  Beliegers,  and  the  Coffer  by  the  Be¬ 
fieged. 

To  fave  themfelves  from  the  Fire  of  thefe  Cof* 
fers,  the  Beliegers  epaule  or  throw  up  the  Earth  on 
that  Side  towards  the  Coffer. 

COFFERER,  of  the  King  or  Queen’s  Houfhold, 
is  a  principal  Officer  in  that  Court,  next  under  the 
Comptroller  j  that  in  the  Counting-houfe,  and  elfe- 
where,  at  other  times,  hath  a  fpecial  Charge  and 
Overfight  of  other  Officers  of  the  Houfe  for  their 
good  Demeanor  and  Charge  in  their  Offices,  to  all 
which  he  pays  their  Wages,  vid.  39  Eliz.  c.  7. 

COFFRE  is  alfo  fometimes  ufed  for  Caijfons , 
which  fee. 

COGITATION  properly  is  the  ACtion  of 
Thinking  ;  bur  the  Cartefians  underftand  by  it 
whatever  we  experience  in  ourfelves,  and  whereof 
we  are  confcious,  as  all  the  Operations  of  our  Un- 
derftanding.  Will,  Imagination,  and  Senfes. 

COGNATION.  See  Agnation. 

COGNATIONE.  See  Cofenage. 

COGNIZANCE  [in  Heraldry j  is  the  fame  with 
the  Crefi ,  which  in  any  Achievement  helps  to  adorn 
and  marlhal  a  Coat  of  Arms : 

Alfo  a  Badge  on  a  Serving-man,  or  Waterman’s 
Sleeve. 

In  the  Law,  ’tis  the  Acknowledgment  of  a  Fine, 
or  Confelfion  of  a  thing  done  j  as  alfo  a  Power  or 
Jurifdidlion.  Thus  Cognizance  of  Pleas  is  an  Ability 
to  call  a  Caufe  or  Plea  out  of  another  Court  which 
no  one  can  do  but  the  King,  umefs  he  can  ffiew  a 
particular  Charter  for  it 

COGNISEE,  or  Connufee ,  is  he  to  whom  the 
Fine  is  acknowledged. 

COGNISOR,  or  Connujor-,  is  he  that  paffeth  or 
acknowledged!  a  Fine  of  Lands  and  Tenements  to 
another. 

COGNITIONIBUS  Mittendis  is  a  Writ  to  a 
Jufti.ce  or  other  that  hath  Power  to  take  a  Fine, 

who 
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who,  having  taken  Acknowledgment  thereof,  defer¬ 
red!  to  certify  it  into  the  Court  of  Common-Fleas , 
commanding  him  to  certify  it.  L. 

COGRITAL  Line.  See  Line. 

COHESION  of  the  Farts  of  Matter  is  that 
Quality  (from  whence  foever  arifing)  by  which  the 
Parts  of  all  folid  Bodies  ftick  or  adhere  to  one  ano¬ 
ther.  Some  will  have  this  to  be  effeded  by  a  cer¬ 
tain  Glue  or  Cement ;  others,  by  the  Particles  be¬ 
ing  hooked  and  branchy,  and  fo  to  catch  hold  of 
one  another ;  others  will  have  it  to  be  occalioned 
by  an  imaginary  Funiculus,  or  invifible  Rope  or 
String,  which  holds  the  Parts  together  j  others,  by 
bare  R^ffc  only  :  All  which  the  famous  ya7nes  Ber- 
nouH,  in  his  Book  De  Gravitate  JEtheris,  endeavours 
to  refute,  and  thinks  ’sis  occafioned  by  the  Prefture 
of  the  incumbent  Air  or  ./Ether,  and  near  the  Earth 
of  the  whole  Atmofphere.  This  feems  to  be  con¬ 
firmed  by  the  known  Experiment  of  the  Cohxfion 
of  two  well  politcd  Marbles  together,  which  yet 
will  eafily  and  fpeedily  fall  afunder,  when  put  into 
the  exhaufted  Receiver,  where  the  external  Pref- 
fure  of  the  Air  is  taken  off }  and  Bernouli  fuppofes 
the  whole  Body  of  the  ./Ether,  as  well  as  of  the 
lower  Air,  to  gravitate  continually  upon  the  Earth, 
and  by  that  means  to  keep  all  its  Parts  together. 

Sir  Ifaac  Newton ,  at  the  End  of  the  Latin  Edi¬ 
tion  of  his  admirable  Opticks ,  concludes,  from  the 
Coherence  of  the  Parts  of  hard  and  folid  Bodies, 
that  their  Particles  do  attrad  one  another  by  a  cer¬ 
tain  Force,  which  ads  moft  intenfely,  when  the 
Particles  touch  one  another.  At  fome  little  Diftance 
it  produces  thofe  Chymical  Effeds  or  Operations 
which  you  will  find  an  Account  of  under  the  W ord 
Attraction ,  and  which  do  not  extend  to  remoter 
Diftances,  as  far  at  lead  as  Senfe  can  determine  ; 
and  indeed  ’tis  hardly  poflible  to  account  for  the 
Firmnefs  and  Solidity  of  many  Bodies,  which  have 
either  a  vaft  Number  of  Pores  or  Meatus  in  them, 
and  confequently  whofe  Particles  cannot  touch  one 
another  with  their  whole  Surfaces,  without  fuppofe- 
ing  that  thofe  Particles  be  either  ftrongly  compreft 
together,  or  do  ftrongly  attrad  one  another,.  But 
it  doth  not  feem  reafonable  to  attribute  this  Cohx- 
lion  of  the  Parts  of  Matter  to  any  Preftiire  of  the 
./Ether,  as  fome  have  imagined  ;  becaufe  there  is  no 
certain  Experiment  of  the  Exiftence  of  any  fuch 
thing  as  their  ./Ether,  nor  (if  there  were)  would  it 
be  effedual  to  folve  this  Phxnomenon,  any  more 
than  it  is  for  many  others,  which  they  account  for 
only  by  this  means.  But  this  mutual  Attradion  of 
the  Particles  of  Matter  within  fuch  very  narrow 
Bounds  and  Limits,  which  feem  to  be  as  much  the 
Law  of  Nature,  as  Gravity,  <&c.  will  fairly  account 
for  this  hitherto  inexplicable  Phxnomenon.  Dr. 
Cheyne  takes  into  Confideration  the  Plainnefs  of  the 
Surfaces  of  the  cohering  Parts  of  Matter,  in  order 
to  account  for  this  Property ;  which  indeed  feems 
a  neceftary  Requifite.  He  thinks  we  may  fuppofe 
fome  of  the  primary  Atoms  of  Matter,  of  which 
Bodies  are  conftituted,  to  be  terminated  with  plain 
Surfaces  on  all  Sides  ;  and  fuch  produce  Bodies  of 
the  ftrideft  and  firmed  Cohxfion :  Others  may  be 
terminated  partly  with  Curve,  as  well  as  partly  with 
Plain  Surfaces  ;  and  thefe  combined  may  produce 
Bodies  of  a  middle  Degree  of  Cohxfion  ;  and  fuch 
as  have  Surfaces  entirely  Curve,  may  produce  Flu¬ 
ids,  &c.  But  this  will  not  do  alone  ;  for  tho’  it 
will  bring  Bodies  to  immediate  Contad,  it  will  not 
keep  them  there,  nor  hinder  them  from  being  fe- 
parated  by  any  Force,  how  fmall  foever  :  And  the 
Fluids  which  furround  our  Globe,  as  the  Particles 
of  Light  and  Air,  will  get  in  between  the  Surfaces 


of  Bodies  when  they  are  at  any  Diftance  greater 
than  the  Diameters  of  the  conftituent  Particles  of 
thofe  Fluids,  and  fo  by  their  lateral  Preflure  will 
deftroy  the  Efficacy  of  that  attradive  Force  by 
which  Bodies  cohere  :  For  fince  Light  and  Bodies 
ad  mutually  one  upon  another,  and  that  the  Par¬ 
ticles  of  Air  endeavour  to  recede  one  from  ano¬ 
ther  (fee  Air  and  Light)  they  will  render  that  Part 
of  the  Attradion  whereby  Bodies  cohere,  altogether 
infentible  at  any  Diftance  greater  than  the  Length 
of  the  Diameters  of  the  Particles  of  thefe  Fluids 
fo  that  the  Force,  by  which  Bodies  cohere,  cannot 
ad  but  at  very  fmall  Diftances,  and  certainly  is 
much  greater  in  immediate  Contad  than  at  any 
Diftance  how  fmall  foever. 

COHOB  ATE  is  a  Term  [in  Chymijlry]  implying 
a  repeating  the  Diftillation  of  the  fame  Liquor, 
having  poured  it  .again  on  the  Matter  which  re¬ 
mains  in  the  Vefifel.  This  Operation  is  ufed  to  open 
Bodies,  or  to  violate  the  Spirits,  and  is  called  Co- 
hobation. 

COIL.  See  Quoil. 

COINDICATIONS  are  Signs  which  do  not 
indicate  by  themfelves  alone,  but  together  with 
other  things,  Circumftances,  <&c.  help  the  Phyfi- 
cian  to  form  a  Judgment. 

COINS,  or  Quoins,  belonging  to  a  Great  Gun, 
are  thofe  Wedge-like  Pieces  of  Wood  which  ferve 
to  raife  or  lower  her  Breech  on  Occafion. 

There  are  alfo  a  fort  of  Coins  called  Canting 
Coins ,  which  are  ffiort,  and  having  three  Edges, 
they  are  ufed  in  a  Ship  to  put  between  Casks,  and 
to  keep  them  from  rolling  one  againft  another  in 
the  Hold. 

For  the  fame  Ufe  almOft  ferve  a  third  fort  of 
Coins ,  called  Standing-Coins ,  which  are  made  of 
Barrel  Boards,  and  are  about  four  Inches  broad,  and 
of  a  fit  Length  to  be  driven  in  between  the  Ends 
of  the  Casks,  about  two  or  three  Hoops  from  the 
Chine-hoops,  to  keep  the  Butts  from  jogging. 

COINS  [in  Architecture ]  are  a  kind  of  Die  cut 
Diagonal  ways,  after  the  manner  of  the  Flight  of  a 
Stair-cafe,  ferving  at  Bottom  to  fupport  Columns 
on  a  Level,  and  at  the  Top  to  corred  the  Inclina¬ 
tion  of  the  Entablature,  fupporting  a  Vault. 

Thefe  Coins  have  alfo  the  fame  Effed  as  round 
Ballufters,  which  are  not  inclined  according  to  any 
Flight. 

COINS*  I  thought  it  would  be  very  ufeful  to 
give  the  Reader  a  Table  of  the  Ancient  and  Mo¬ 
dern  Coins  ufed  in  moft  Countries,  which,  as  I  had 
Opportunity,  I  colleded,  and  are  as  follow  : 


I  The  Hebrew  or  Jewiffi  Coins,  their  Weight 
and  Value ,  according  to  Dr.  Cumberland. 

Value. 

Shekel  was  f  Oz.  Averdupois,  is.  4  d.  iy.-f. 
Bakah  was  i  a  Shekel. 

Zuzah  was  i  Shekel.  This  is  mentioned  by  the 
Talmudijls . 

Gerah ,  Agurah ,  or  Kefloitah,  is  the  2h  of  a  Shekel \ 
Talent  was,  in  Weight,  3000  Shekels. 

Valued,  if  ? loi/ 

C  vjold,  5064/.  3  s.  10  d. 

Manah ,  in  Weight,  100  Shekels,  Value  60  Shekels. 

The  Ferfian  Darchmons,  or  Golden  Daries,  are  equal 

to  12  Gerahs. 

The  Roman  Silver  Denarius  was  7^  d. 

The  Roman  Gold  Denarius  was  double  in  Weight. 
The  Rojnan  Brazen  A fs  weighed  5-  an  Ounce,  Value 
3  H  Farthings. 

The  AJfarium  was  y  of  the  Afs. 

Quadrans  %  Part- 

The 


C  O  I 


C  O  I 


The  Mitre  was  ■£  of  the  Afs,  or  about  f  of  our 
Farthing. 

Seflertius  (mark’d  thus,  IIS)  was  2  AJfes  and  an 
Half,  in  Value  7  Farthings  and  ^  of  a  Far¬ 
thing. 


Denarius  (mark’d  thns,  X )  was  ten  times  the  Afs , 
and  therefore  was,  of  our  Money,  7  Pence  three 
Farthings. 

Sejiertium  was  8/.  1  s.  5/  2  f. 


An  Account  of  the  Hebrew  Coins,  from  Mr.  Jeak’j  Arithmetic'll. 

1.  s.  d. 


( Silvers 


f 


Money 


0)  Shekel  of  the  Sanltuary,  ^{valufto'^W.Money} 

(Jf)  Kings  Shekel ,  ~  the  Sanfluary  Shekel ,  called  Bekah 

(o')  Third  Part  of  the  Shekel - - - 

(dl)  Zuz ,  Fourth  Part  of  the  Shekel  * —  — 

fe )  Get  ah ,  Agurah ,  Kejhitah 


o 

o 

o 

o 


2  6 

1  3 
i  3 
o  10 


B 

v.  y 

533 


(/)  Zahab ,  Goto/  A-j  each|  0,Z.Troy,  in  Value  12  > 
Gold  or  Shekel  ft  Silver  Shekels  of  the  Sanfluary  3 

XO  ^^«,I)nK-fach  Ha)fromuch - 

77/07/,  or  Darcon ,  (. 


1  10  o  *- 


o  15 

75  o 


^Sums  of  Money 


CGold,  100  Shekels ,  2 5? 

GO  Maneh ,  or  Af/7/rf,  or  a  J  0,£.  Troy  • —  — X 

Pound ,  valuable  in  0 Silver,  60  Shekels ,  30?  _ 

C  O*.  Troy  -  -I  ’  10 

CO  Chichar  or  Ttf-foooo  Shekels  V valua-j  Gold,  4500  o  o 
/07/J  in  Weight!  123 /£.Troyi  ble  in  (.Silver,  375  o  o 


o 

© 


(<*)  This  Piece  of  Co/bz  is  often  mentioned  in 
Sacred  Writ,  and  looks  like  the  Standard  of  all  the 
reft.  On  the  one  Side  was  fhewed  the  Veflel  in 
which  the  Marina  was  infcribed  in  this  Perigraph, 
Shekel  Jfrael ;  on  the  other  Side,  the  Rod  of  Aaron 
that  budded,  with  this  Infcription,  Jerufalem  Kod- 
fjafo,  in  EngliJJj ,  The  Holy  Jerufalem ,  called  Shekel 
from  Shakal,  to  weigh  ;  for  Money,  at  the  firft, 
feems  to  be  a  Merchandife,  exchanged  or  given  for 
other  Commodities,  as  ( Gen.  23.  16.)  after  the 
Chaldee  called  Silgha,  and  commonly  with  the  He¬ 
brews,  Kefeph ,  i.  e.  Silver  j  and  being  put  abfo- 
lutely,  rendered  a  Silverling  or  Piece  of  Silver,  by 
Expositors,  as  ufually  as  a  Shekel ,  when  the  Quality 
is  not  mentioned,  is  taken  for  a  Silver  Shekel. 

(1 b )  Firft  mentioned,  Gen.  24.  22.  paid  by  all  as 
yearly  Tribute,  Exodus  30.  13,  15.  2  Chron.  24.  6, 
9.  towards  the  Repair  of  the  Tabernacle  firft,  and 
after  of  the  Temple.  Between  this  and  the  San¬ 
ctuary  Shekel  fome  mentioned  a  third  fort  of  She¬ 
kel,  called  the  Common  Shekel ,  valued  at  20  d.  of 
our  Money,  of  which  I  find  nothing  but  Uncer¬ 
tainty. 

(c)  In  Nehem.  10.  32.  noted  as  a  Yearly  Tribute 
given  to  the  Jews  by  a  Civil  Decree  to  the  Second 
Temple. 

(d)  1  Sam.  9.  8.  fpoken  of,  and  equal  to  the  old 
Attick  Dram  and  Roman  Penny ,  as  feveral  fay,  and 
by  fome  called  Zuz,  Zuza,  Zur,  and  Zura. 

( e )  Agurah ,  rendered  Gerah  by  the  Chaldee  Pa- 
raphrafe,  and  alfo  Megna  or  Megha  in  that  Tongue  3 
by  the  Arabians ,  Mega  j  Greeks ,  Obo’us  ;  and  in 
EnglifJj ,  a  Piece  of  Silver,  i  Sam.  2.  3  6.  called  alfo 
in  the  Hebrew ,  Kefjitah ,  becaufe  figned  with  the 
Image  of  a  Lamb,  fee  Gen.  33.  19.  JoJb.  24.  32. 
Twenty  of  thefe  make  a  Shekel,  Exod.  30.  13. 

( f)  The  Zahab  and  Golden  Shekel  in  Rider’s 
Dictionary  undervalued  at  15  s.  For  tho’  Aunt  in  his 
Handmaid  to  Arithmetic k  out  of  Brercwood  de  Num- 
mis,  mentioned!  the  Weight  but  two  Attick  Drams, 
yet  he  valueth  it  at  30  Shillings.  A/ fed  in  his 
Encyclopaedia  of  Arithmetick  makes  it  four  Drams, 
which  accounted  \  Ounce  Troy ,  muft  yield  double 


the  Value  of  15  s.  And  moft  Authors  agree,  that 
the  Gold  Shekel  was  equal  in  Weight  with  the  Sil¬ 
ver  Shekel ;  fo  the  Difference  muft  be  only  in  the 
Value  of  the  Metal.  Some,  to  keep  up  the  Credit 
of  differing  Authors,  conceive  there  were  two  funs 
of  Golden  Shekels  as  well  as  Silver ,  the  one  double 
to  the  other. 

(g)  Thefe  Golden  Adarkons  and  Drachmons ,  feem 
to  be  Per  fan,  or  Coins  of  fome  other  Nations ,  and 
current,  not  coined  in  Judea,  nor  read  of  till  after 
the  Captivity  j  for  tho’  the  Word  be  ufed  1  Chron. 
29.  7.  yet  both  Books  of  the  Chronicles ,  as  moft 
take  it,  were  penn’d  by  Ezra  after  his  Return  from 
Babylon ,  in  whofe  Book  Mention  is  mtd*  thereof, 
as  in  Ezra  2.  6 9.  and  8.  27,  <&:c.  in  Greek  called 
Drachme,  and  in  Englijb  rendered  Drams.  Alfred , 
in  his  Encyclopedia  of  Arithmetick,  makes  the  Va¬ 
lue  equal  to  a  Ducat  of  Hungary.  But  Hunt ,  who 
throughout  his  Book,  hath  much  loft  bimfelf  in 
valuing  two  Attick  Drams,  in  the  Zahab,  at  30  s. 
and  two  Attick  Drams,  in  the  Adarkon  (which  lie 
faith  is  the  Weight  thereof)  at  15  s. 

(Jo)  The  Maneh  in  Gold,  by  comparing  1  Kings 
10.  17.-  with  2  Chron.  9.  16.  is  fqund  to  be  100 
Shekels,  which  Buxtorf  and  others  underftand  not 
of  the  Holy  but  the  Royal  Shekel.  The  Maneh,  in 
Ezek.  45.  12.  feems  to  be  60  Shekels,  and  hereto 
feveral  agree,  but  fome  think  it  was  now  encreafed 
19  Shekels  more  than  of  old,  and  call  it  the  New 
Maneh,  valued  nevertheleft  with  moft  after  the 
Holy  Shekel  (in  Silver)  at  7/.  10  s.  Buxtorf  tells 
us  alfo  of  a  Maneh  of  25  Holy  Shekels.  The  Af- 
fembly's  Annotations  on  Ezek.  45.  12.  make  three 
forts  of  Manehs ,  viz.  Common  15,  the  King's  20, 
and  the  Holy,  25  Shekels  j  but  the  Word  Maneh 
is  Angular,  and  not  plural,  in  the  Hebrew  Text 
there,  as  noting  all  thoie  Divifions  to  make  but  one 
Maneh. 

(i)  The  Chichar,  by  fome  wrote  Kichar ,  and 
commonly  tranflated  Talent,  contained  3000  She¬ 
kels,  as  may  he  collected  from  Exodus  38.  25,26. 
where  the  Silver  collected  is  exprelled  to  be  100 
Talents ,  and  1775  Shekels ,  v.  g.  and  the  Potions 

that 


3 
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that  paid  it  at  Half  a  Shekel  a  Piece,  v.  26.  nura- 
bred  to  be  603550,  whereof  the  Half  is  301775 ; 
which  divided  by  3000,  the  Shekels  in  one  Talent 
makes  100  Talents,  and  leaves  the  odd  Shekels  re¬ 
maining,  30)1775(100 

3  000 

The  Talent  thus  valued  after  the  Holy  Shekels, 
makes  the  Number  of  Talents  mentioned  in  fome 
Texts  of  Scripture,  efpecially  1  Chron.  22  and  29 


Chapters,  amount  to  fuch  maflv  Sums,  that  fome 
think  the  Talents  are  to  be  reckoned  at  the  Rate 
of  the  other  Shekel ;  and  others,  not  improbably, 
that  the  jew. s  had  a  Piece  of  Money  or  Plate  of 
Gold  of  final!  Value  (as  may  be  obferved  anciently 
in  Homer.  Iliad.  Lib.  23.)  called  a  Talent.  And 
Fuller ,  in  his  Pifgah  Sight  of  Paiefline,  Book  3. 
p.  356,  3^7,  lhews  whereon  rnch  an  Opinion  may 
be  {Lengthened  ;  and  that  the  Talent  mentioned 
in  fome  Scriptures  may  be  rather  this  than  the 
other. 


Z’he  Account  both  of  the  Hebrew  Weight  and  Money,  with  their  Value  in  Sterling  Money 
and  Troy  Weight,  is  contracted  into  the  following  Zable. 


Hebrew  Gold  and  Weights. 


Chichar  or  Zalent 

1 

1  Maneh. 

Maneh  or  Pound 

Old  New  |  1 

60  50  |  New  Old 

Zahab. 

Zahab  or  Shekel 

3«oo 

1  60  50 

1  |  Adark. 

Adarkon  or  Dram 

6000 

120  100 

*  1  1  1 

Z’roy  Weight 

125  /. 

2~  l.  1 1. 1 3 

i  Oz.  |  4  Oz.  | 

Sterling  Money 

4500 

1  9°  /•  75  1‘ 

il.  10s.  |  15  5.  | 

Hebrew  Silver  and  Weights. 


Chichar  or  Sbalent 

1 

Maneh. 

Maneh  or  Pound 

Old  New 
60  50 

New 

I 

Old 

Shekel. 

• 

Shekel 

3000 

60 

5o 

1 

Bekah. 

Bekah 

6000 

120 

100 

2 

1 

Z’hird 

Part. 

Z’hird  Parts 

9000 

180 

150 

3 

it 

1 

Zuz. 

Fourth  Parts ,  Zu-  ? 

_ I 

zims  or  Drams  j 

12000 

240 

200 

4 

2 

1-7 

1 

Gerah. 

Gerahs 

60000 

1200 

1000 

20 

IO 

67 

5 

1 

Z*roy  Weight 

12  5  /. 

2|/. 

2/.  13 

iOz. 

\0z. 

iOz . 

jfOz. 

To  Oz. 

/.  S. 

/•  s . 

s.  d. 

s » 

d. 

d. 

d. 

Sterling  Money 

375 

7  IO 

6  5 

2  6 

1  3 

7i 

>T 

The  Bom  an  Libra ,  called  alfo  As^  and  by  Tran- 
flators  commonly  rendred  a  Pound ,  was  divided  into 
12  Ounces^  and  for  every  Number  of  Ounces  under 
12,  a  proper  Name  ufed ;  as, 

Os. 


Deum s  —  —  —  11 

Dexians  and  Derunx  —  —  10 

Dodrans  —  —  —  9 

*  *  Bes,  Beffs ,  and  of  Old,  Der  —  8 

Septunx  —  —  —  7 

Semis ,  Semijfsy  Semifjius ,  Selibra ,  and  Sirnbella  6 
Quincunx  —  —  —  5 

Trieris  —  —  —-4 

QuadranSj  and  Triunx  —  —  3 

Sextans  —  —  —  2 

Vncia  —  —  1 —  — •  I 


Malines ,  P.  24.  of  his  Lex  Mercatcria ,  divides 
Pounds ,  which  he  calls  the  Old  Pound  of  the  Ro¬ 
mans ,  into 

64  Dinarios. 

1 2  8  Quinareos. 

256  Seflertios. 

640  Ajjes. 

1280  Semilibella's. 

2560  Teruncios. 

A  Reafon  is  wanting,  why  Legat  makes  the  Ro¬ 
man  Libra  of  12  Oz.  but  iof-  Oz.  Troy  j  (ince,  if 
he  reckon  by  the  Number  of  Grains  (the  Original 
of  Weights)  at  5760  Grains  of  Aflize  in  the  Pound 
Troy  ;  it  can  be  but  10  Oz.  juft;  for  10  times  6912, 
the  Grains  in  a  Roman  Pound,  and  12  times  5760 
are  equal;  but  if  he  count  the  Pound  Troy  at  7580 
Grains,  according  to  the  Statute  at  32  Grains  of 
Wheat  to  a  Penny-Weight,  the  Troy  Pound  will  be 
13-j  Oz.  Roman, 

2  B  b 
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*  *  Bes 
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*  *  Bw,  is  the  Mark-Weight,  Two-thirds  of  the 
Pound,  Malines ,  P.  24.  aforefaid,  makes  the  Bes  or 
Old-Mark  of  the  Romans  to  be  divided  into 

16  Loos-,  or  Tetradrams. 

237  TV/ drams. 

32  Didrams. 

{>4  Drams. 

96  Obolos ,  or  Treobolas. 

128  Triobulos. 

384  Obolos. 

768  Miobolos. 

3840  Moments. 

b.  Semiunci  a ,  or  the  Half-Ounce,  is  fometimes 
called  Afjarion  and  AJfarius  j  and  by  Al(jted,  Lo- 
tho ■,  anfwering  to  a  German  Weight  of  that 
Name. 

c.  Duella ,  being  double  the  Weight  of  the  Sex- 
tula-,  is  fometimes  called  Bin a  Sex  tula. 

d.  Sicilicum,  or  Silicus,  and,  by  Abbreviation,  Si- 
clus,  is  One-fourth  of  an  Ounce. 

e.  Sextu/a,  ufed  promifcuoufly  with  Sextans ,  and 
underftood,  by  Import  of  the  Name,  to  be  the 
Sixth-part. 

f.  Denarius,  a  Penny- weight,  the  Seventh  Part 
of  the  Ounce,  whether  Ufed  to  weigh  any  thing 


but  Money  as  the  other  Divifions  thereof,  fome- 
what  queftionable,  fee  among  the  Money.  Alftcd 
compares  the  Dfachmal  Denarius  to  the  Germaft 
Weight  Quint lein. 

g.  Quinar,  was  Half  the  Penny-weight,  and  a 
Piece  of  Money  fet  afterward  among  the  Roman 
Coins. 

*  Between  the  Quinar  and  Scruple  fome  mention 
a  Weight  called  TermiJJis ,  containing  32  Grains,  be¬ 
ing  the  Eighteenth-part  of  an  Ounce. 

h.  Quadrans ,  here  is  |  of  the  Penny-weight ;  and 
fo  called  Quadrans  Denarii ,  to  diftinguilh  it  from 
Quadrans  Libra ,  which  was  3  Ounces. 

i.  Sexta?is ,  called  Sextans  Denarii ,  to  difference 
it  from  Sextans  Libra,  was  the  Sixth-part  of  the 
Penny-weight,  and  fometimes  called  Sextula. 

k.  Obolus,  or  Half  a  Scruple,  called  fometimes 
Simplium,  weigheth  12  Grains.  If  there  be  ano¬ 
ther  Obolus,  as  fome  fay,  which  was  the  Third- 
part  of  a  Quinar ,  it  feems  to  be  a  Piece  of  Coin, 
and  mult  weigh  13^  Grains,  and  fo  is  all  one  with 
the  Sextans ,  according  to  the  Tabulary  Divifions ; 
yet  this  fort  of  Obolus  they  make  to  contain  but  10 
Grains. 

Between  the  Obolus  and  the  Siliyua,  fome  men¬ 
tion  a  Cerates ,  which  they  fay  contains  Six  Grains, 
and  fo  is  half  the  Obolus,  or  One-fourth  of  the  Scruple. 


t 
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Roman  Monies ,  and  their  Englilh  Values. 

y'Sex tula,  £  Uncise 
Semiuncia,  ~  Uncise 
Uncia,  Aflis  — 

Sextans,  Aflis  * - 

Quadrans  ) 

Triunx  >f  Aflis 
Teruntius.) 

Tricns,  -j  Aflis  * — * 

^Semiflis,  —  Aflis  — 

As  orLibra  Half  Denarii  - - 

Decuflis,  io  Aflfes 

Yiceflis,  20  - - ~ - 

Triceflis,  30 


rLefs  than  \ 
the  As. 


( Brafs  * 


Greater 
than  the 

^As. 


r Money  before  the 
'  Zranjlation  of 
the  Imperial  Seat\ 
foBizantium, 


^Nummi, 


Quadraceflis,  40 
Quinquaceflis,  50 
Sexaceflis,  60  — 

Septuaceflis,  70 
O&aceflis,  80 
Nonaceflis,  90 
Centuflis,  100 


rTeruntius,  7I  Denarii 
Sembella,  -  Libellae 
Libella,  7-5-  Denarii  - 
Obolus,  3-  Denarii 
Seftertius,  27  Aflfes 
Vifloriatus?  x  Denarii 
.  Quin  anus  j  2 
Nummuli.  ^Bigatus 


Silver  or  < 


»»Gold  • 


Brafs- 


Money  after  the 
Zr (inflation  of  r 
I  the  Imperial  SeaV 

^oBizantium, 


Silver- 


New  Denarius,  10  Aflfes,  -J-  Oz. 
Old  Denarius,  7  Oz. 

Tremiflis,  or  Golden  Triens 
)Semiflis,  or  Golden  Drachmal 

llmperatorius  * — -  - 

Amient,  or  Confularis 

Follis  - 

Siliqua,  or  Ceratium  Simple 
Siliqua,  or  Ceratium  Magnum  ■ 
Milliarafium  ■ 

Conftantine’s  Piece  - - 

iValentinian’s  Piece 


/. 

o 

0 

o 

o 


s. 

o 

o 

o 

o 


^Gold  — 


Roman  Stans  of  Money 


Semiflis,  or  Half-Piece 
^Triens,  or  One-third  of  that  Piece 
Scruple,  or  One-fourth  of  that  Piece 
Quadrantes.  Seftertios. 
Sportula,  containing  100,  or  10 
Libra,  a  Pound  of  96  Drams 
Seftertium  Cm  the  A JeuterGender') 
containing  1000  Seftertio^  fin 
the  Mafculine  Gender) 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

3 


o 

o 

o 

o 

I 

1 

2 

3 

3 

4 

5 
5 
o 

0 

o 

o 

o 

o 


o 

o 

o 

5 

7 

15 

15 

o 

o 

o 

1 

8 
IO 

5 

3 

2 

1 

o 


d.  i 

°  9  9 

°l| 


Oil 


0  a 

of 

7t 

3 

l°T 

6 

if 

9 

4f 

o 

7t 

3 

.  ^ 

°TF 


$ 


°4 

It 

7 


3i 

7? 

17  _L 
/  2 

8y 

o 

6 

o 

o 

°ll 

5 

7t 

3 

69 

o 

o 


4 

6 


6f 


7163 


Talent,  containing  24  SeftertioV^^g 
or  6000  Denario  s  -  * 


10 


The  Brafs  mifprinted  in  at>  X9 

for  Part  of  3  F«hingy:af^  be  i*  ot 
our  Penny,  counting  4  Cees  to  a  Farthing?  Y 

d°So  alfo  is  As,  as  ob.  q.  for  ob.  qa;  for  * 
the  toth  Part  of  * eft«w>  be 'htee  har^ 

thipgs,  10  times  .3  making  3°  Farth  g  > 


n'-d.  the  Value  of  the  Denarius.  To  the  Brafs  As 

was  the  Silver  Libella  equal  in  Value.  .  ,,  , 

Obolus ,  being  J  of  the  Lomaji  Penny,  is  called 

ly siftlrtiuhE ng&h’d.  a  Sejlerti,,,  was  f  of  the 
Penny,  and  being  of  the  Majcihxs  Genie,, 
was  differenced  from  the  other  being  of  the  Muter 
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Gender,  and  in  numbering  by  thefe  Scfrertias's,  thefe 
Three  Rules  are  to  be  obferved. 

1.  If  the  Numeral  Noun  agree  in  Cafe ,  Gender , 
and  Number ,  with  the  Sefrertian,  it  fignifieth  barely 
juft  fo  much  as  was  pronounced,  as  Decern  Sefrertii 
is  io  Seftertians. 

2.  If  the  Numeral  Noun  of  another  Cafe  be 
joined  with  the  Genitive  Cafe  "Plural  of  Sefertius,  it 
noteth  fo  many  Thoufands,  as  Decern  Sefrertium  (for 
Sefertiorum )  is  ioooo  Sefertians. 

3.  If  an  Adverb  be  put  without  any  Numeral 
joined,  as  Decies,  Vigefes ,  frc.  or  joined  with  Sefler- 
tium  the  Genitive  Cafe  Plural,  there  is  underftood 
by  it  fo  many  Hundred  Thoufand,  as  Decies  Sefrer- 
iium  is  Ten  Hundred  Thoufand  Sefertians.  Alfred 
delivers  it  thus  : 

From  1  Sefrertian  to  iooo  in  the  Mafculine  Gen¬ 
der ,  as  Unus  Seftertius,  Decern  Sefrertii,  <frc.  is  one 
Sellertian,  10  Seftertians,  &c. 

From  1000  to  100000  in  the  Neuter  Gender  and 
Plural  Number ,  as  Singula  Sifiertia  1000  Seftertians, 
Bin  a  Sefrertia ,  20  Seftertians,  &c. 

From  100000  upward,  all  exprefted  adverbially 
and  in  the  Genitive  Plural, -is  Seme l  Sefrertium  ioooo, 
Decies  Sefrertium  ioooooo,  <&c. 

Viftoriatus  was  fo  called,  becaufe  ftamped  with 
the  Image  of  Vicftory ;  and  Quinarius ,  becaufe  equal 
in  Value  to  y  Brafs  Ajfes ,  or  f  the  Denarius. 

Bigatus,  fome  call  Quadratus ,  had  the  Print  of 
a  Cart  or  Chariot  on  it,  and  was  of  Value  equal  with 
Denarius. 

Denarius ,  q.  d.  Dena  aris ,  becaufe  it  containeth 
10  Ajfes ,  rendered  a  Penny.  Mat.  18.  28.  and  22. 
1 9.  at  the  Old  Rate,  was  y  of  an  Ounce,  and  at 
the  New,  £  3  and  at  this  Rate  all  the  other  Coins 


are  valued  in  the  Table.  This  is  fometimes  called 
the  Drachmal  Denary  for  Diftindtion  fake.  Some 
make  3  forts  of  Pence  3  the  heavier  weigheth  1  f- 
Attick  Dram  3  the  mean,  of  one  Dram ,  and  the 
leaft,  lighter  than  1  Dram  by  of  an  Ox.  or  there¬ 
abouts.  Some  fay  one  was  ~  of  the  Roman  Uncia , 
the  mean  7,  and  the  lighter  Budeus  makes  the 
Attick  Dram  and  Roman  Penny  of  the  fame  Weight 
and  Worth,  wherewith  moil  agree 3  and  accord¬ 
ingly  each,  in  the  foregoing  Tables,  are  valued  at 
7I  d.  after  y  Shillings  the  Ounce. 

The  Golden  Denarius  mentioned  in  Holyoke ,  at  is. 
47  d.  Sterling ,  I  have  omitted,  as  not  fatished  in  the 
Weight,  nor  certain  of  fuch  a  Coin. 

'The  Golden  Amient  feerns  the  eldeft  and  greateft, 
a  Piece  coin'd  by  theConfuls,  therefore  called  Con- 
Jularis,  weighed  o4  Drams. 

The  Imperatorius,  or  Piece  of  the  Emperor's 
Coin,  2  Drams. 

The  Drachma l,  1  Dram,  and  the  Trie  ns  of  the 
Imperatorius. 

After  Confrantine  removed  his  Seat  to  Bizantium, 
now  called  Confrantinople,  a  City  after  his  own 
Name,  we  read  of  Foil’s  in  Eufebius,  a  Brafs  Piece 
as  Lampridius,  or  of  Irony  as  Eufrathius  faith,  fo 
called  becaufe  it  reprefenteth  a  Leaf,  in  Lathi ,  Fo¬ 
lium ,  and  was  H  of  the  Silver  frmple  Siliqua. 

The  Silver  Siliqua  or  Ceratium  was'  double.  ■  The 
Simple  7  of  the  Millierifrum  Value  y  d.  The  Great 
called  Cerates ,  1  Dram  equal  to  the  Penny  7 \d. 

Milliarifruviy  weighed  2  Drams. 

Confrantine' s  Piece  of  Gold  was  called  Romanus 
Solidus,  at  the  Rate  of  7  s.  y  d.  For  a  Dram  of 
Gold  muft  weigh  if  Dram. 

Thefe  continued  currant  till  Valentinian ,  who 
made  his  Coin  fomewhat  heavier. 

Valentinian  s  Piece  of  Gold,  by  fome,  is  called 
Sex  tula,  and,  being  valued  at  10  s.  Sterling ,  muft 
weigh  1-7  Dram. 


Of  which  the 


1 


Semifris 

Tremijfrs, 

Scruple 


* 


or  Triens  > being  ^7 


was 


of  a  Dram. 


Sportula,  fay  fome,  was  a  Lawyer’s  Fee,  or  an  Alms  diftributed  by  Princes  among  the  People.  See  SeL 
den\  Hifrory  of  the  Tythes ,  Chap.  4.  P.  37,  38. 

Accounts  of  Exchange  of  Money  at  fever al  Places. 


2.  11.  ALEPPO,  the  Exchange  is  made  by  Sul- 
*  tanies  of  120  Afpersy  or  Dollars  of  80 
Afpersy  every  Afpcr  10  Marcherines. 

3.  1.  Alexandriay  they  account  by  Ducat Sy  either 
Du  fat  de  Fargo  of  120  Maids,  Ducat  of  Venice  of 
40  Maids,  or  Italian  Ducat  of  37  Maids. 

1.  7.  Ancona,  Exchange  is  made  on  the  Ducat 
of  21  Grofs  (which  is  in  Specie  23  Grofs)  which 
Ducat  alfo  is  14  Carlina,  and  every  Carlina  6  Bolli- 
dini  3  fo  in  the  Ducat  ot  84  Bollidini. 

1.  4.  Arragon,  the  Rial  or  Ryal  of  the  Plate  is 
27  Dinerds  { Hunt  faith  13.)  and  the  Ducat  is  12 
Ryals,  whereon  they  make  Exchange  3  and  they 
account  by  Pounds  of  20  r.  and  12  d.  And  the 
Ducat  of  12  Ryals,  every  Ryal  of  1  s.  or  12  d. 

1.  8.  Artois ,  and  in  feveral  other  Places,  they 
account  and  exchange  by  Pounds  or  Livres,  Tour- 
nois  of  20  Stivers,  or  40  Pence  Flemijhy  whereof 
6y  called  Guilders  or  Florins ,  makes  the  Pound  Fle- 
mi[b  in  all  the  1 7  Provinces  of  the  Netherlands ; 
which  Pound  is  divided  into  20  s.  and  every  Shil¬ 
ling  into  nd  f 


Some  reckon  by  the  Pound  Paris,  which  is  but 
20  d.  whereof  12  make  1  Pound  Flemifj-y  but  their 
Accounts,  as  alfo  the  Finances  of  the  Princes,  are 
kept  by  Pounds  Tournoisy  and  both  Pounds  divided 
in  20  s.  and  every  Shilling  into  12^.  admitting  alfo 
the  Sub-divifions  of  Obolo’s,  Maille,  Heller,  Hall- 
nick,  Corte,  Mites,  Points,  Engevin,  Poot,  and 
fuch  like  Copper-Monies. 

Alfed  mentions  the  Florin  in  Germany  to  be  iy 
Batz,  every  Batz  2  Albes,  every  Albe  8  Oboli  -or 
Nummo’s:  So  ftiall  the  Florin  tie  36  Albes,  orsffo 
Oboli. 

1.  4.  Auguflay  or  Ausburgh,  Accounts  on  the 
Dollar  coined  at  6 y  Creutzers,  rifen  fince  to  72. 
Exchange  is  made  on  the  imaginary  Rate  of  6 y 
Creutzers. 

A  Creutzer  is  fometimes  called  a  Schreihenborger , 
and  in  Latin ,  Crucigerus  and  Cruciatus ,  being  Pieces 
ftamped  with  a  Crofs  :  Their  Crois  make  12 
Creutzers,-  their  Lyon-Piece,  Half  a  Creutzer. 
They  have  their  Snubourgh,  Blaphart,  or  Bohemi- 
cos  of  3  and  37  Creutzers.  The  Rix  or  Rycks 

TV-uiif 
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Dollar  is  70  Albes  ot  8  d.  or  72  Creutzers  every  Dollar,  as  before.  See  the  following  Table,  and  after- 
wards  in  Germany.  & 


{Grofs. 

Batz. 

Albes. 

Creutzers 

Lyon. 

Bence,  j  Black-pennies 

1  6 

18 

30 

72 

144 

24.0 

2  88  ' 

3 

5 

17 

24 

40 

48 

Batz. 

4 

8 

i3t 

i6 

Albes 

2.fi 

4f= 

8 

9s 

m  _ . 

Creutzers . 

2 

3  7,  .4 

- 

‘  x  ! 

Lyons. 

if 

2 

_  _ _ _ _ _  .  .. _ 

Fenny: 

if  * 

3-  2.  Barbary ,  generally  Accounts  are  kept,  and 
Commodities  fold  by  Ducats  of  io  Ounces,  each 
Ounce  divided  into  8  Parts,  which  8th  Part  is  'in 
Value  12  d.  Sterling. 

I.  14.  Barcelona ,  as  at  Arragon. 

1  4-  Bavaria ,  Accounts  and  Exchanges  both 


are  by  Guilders  of  7  s.  and  ^od.  to  the  Shilling. 

■  1.  4.  Bohemia ,  as  in  Germ  any ,  generally  by  the 
Dollar  of  24.  Bohemico’s,  called  alfo  White  Groff , 
each  of  3  Creutzers :  Ocher  Divifions  fee  in  the 


Table  following. 


Marks.  Dollars.  Angflers.  Bohemico’s. 

Creutzers. 

Pence 

Scoc.  I  if  2f  ) 

3° 

60 

180 

600 

Mark.  ij  ; 

20 

40 

120 

400 

Dollar.  | 

12 

\  24. 

72 

24.0 

Angjter. 

1  2 

1  ^  | 

20 

!  '  ’ 

Bohemico. 

i  8  1 

10 

\  )  \  i  t  ' 

Creutzer. 

if 

vu 


1.  7.  Bolognia ,  they  account  by  Piaftra  or  Pounds 
(called  alfo  Piaftri)  each  containing  20  Bolognefij 
and  exchange  on  the  Ducat  of  4  Piaftri. 

1.  8.  Brabant ,  and  in  moft  Places  of  the  Low 
Countries  Monies  are  accounted  by  the  Pound  Fle- 
tnifh)  containing  20  s.  Flemifhj  and  every  Shilling 
12  d.  or  Deniers,  called  fingle  Stivers,  two  of  which 
make  one  double  Stiver.  See  Flanders. 

1.  4.  Brefai u,  they  reckon  by  Marks  of  32 
Grol's  of  12  Hellers  to  the  Grofs;  and  exchange  by 
30  Florins,  to  have  at  Norenborgh  32  Florins,  and 
at  Vienna  34  Florins. 


1.  7.  Calabria ,  Exchanges  are  made  by  the  Fla, 
pies  Ducat  of  id  Carlini. 

1.  14.  Cafiile ,  Exchanges  are  made  on  the  Ducat 
of  375  MarvedieSj  which  they  call  in  the  Bill  of 
Exchange  Ducadas  d'oro,  or  de  Pefo  ■  to  be  paid 
out  of  the  Bank  is  better  by  6  or  8  pro  Miliar.  See 
Spain. 

1.  14.  Catalonia ,  as  at  Arragon. 

C  Cleves^  >  both  Accounts  and  Exchanges 

'  *  ^'\Collen^  5  are  made  by  Dollars  of  72 
Creutzers. 


Marks.  1  Morkens. 

f 

White  Pennies. 

Shillings , 
of  Stivers. 

Their  Guilders  is 

4  l  12 

24 

48 

Mark.  |  3 

1* 

|  Morken. 

2 

.  4  4 

White  Penny. 

2 

i 


1.  7.  Confantinople ,  as  Aleppo. 

1.  9.  Dantzich ,  they  account  by  Folifo  Guilders 
of  30  Grofs,  every  Grofs  18  d.  They  buy  with 
the  great  Mark  of  60  Grofs,  or  the  little  Mark  of 
15  Grofsj  alfo  by  the  ‘Scoc.  of  3  great  Marks: 


And  exchange  upon  the  Florin  Folijh ,  or  the  Pound 
Flemijh.  They  have  Dollars  of  35  Grofs  of  3 
Shillings,  and  new  Dollars  of  24,  2 6  or  ;o  Grofs. 
Their  Gilden  is  80  Grofs,  fo  is 


Gilden  s. 

• 

Great 

Marks. 

Dollars. 

Guilders. 

Little 

Marks. 

Grofs. 

Pence. 

3 

5f 

6 

T2 

180  4 

3240 

Gtlden. 

if 

2f 

2f 

5i 

80 

144.0 

Great 

if 

2 

4 

60 

1080 

Mark. 

Dollar. 

If 

2x 

-  s 

35 

6  36 

Guilder. 

2 

30 

540 

Little 

15 

.  0 

Marks. 

Grojs. 

18 
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1.  I.  Denmark , 
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I.  I.  Denmark ,  they  account  by  Marks  of  20 
Shillings,  and  exchange  upon  the  Dollar. 

1.  6 .  Dublin :  See  Ire' and. 

12.  Edinburgh  :  See  Scotland. 


1. 


x.  4. 


tuainnurgn  :  occ 

Embden ,  they  reckon  by  Guilders,  and  ex¬ 


change  on  the  Rix-Dollar,  but  from  London  hither 
and  thither  upon  the  Pound  Sterling 

1.  8.  Flanders ,  as  before  in  Brabant.  See  a 
more  particular  Divifion  of  the  Flenijh  Money  in 
the  following  Table. 


Flemijh 

Pound. 


Guilders. 


Guilder. 


Shillings. 


20 


V: 


Shilling. 


Double  j  Single 
Stivers. Stivers 

Croats 

Ortgens. 

- - : - 

Negen- 

Mameken. 

Copper 

Fence. 

Mites. 

60 

120 

2U.O 

480 

q6o 

1 1)20 

28S0 

10 

2  . 

4-0 

80 

160 

120 

400 

8 

6 

12 

24 

48 

9  6 

*44 

Double 

2 

4 

8 

16 

32 

48 

Stiver. 

Single 

2 

4 

8 

16 

24 

Stiver. 

Iroat. 

2 

4 

8 

12 

Grtagen 

2 

4 

6 

Jr  0 rtken. 

Negev- 

2 

8 

Manneken. 

Copper 

Penny . 

Five  fmgle  Stivers  are  current  in  feveral  Places 
of  the  Low  Countries  for  fix  Pence  Sterling ;  Ort- 
kens  in  fome  Places  are  called  Duyts  ;  Mites  in 
fome  Places  of  Flanders  are  called  Cortes,  Engcuni, 
Points,  Pites,  Poots.  < 

1.  7.  Florence ,  they  account  by  Crowns  20  s. 
12 d.  to  the  Shilling}  and  exchange  by  a  Ducat 
called  Largo ,  or  Scripto  in  Banco.  A  Florin  there 
is  24  Quatrini 

i.  3.  France ,  generally  they  ufe  Livres,  Sols, 
and  Deniers,  and  commonly  account  by  them,  as 
the  Englijb  by  Pounds,  Shillings  and  Pence  ,•  but 
by  an  Edidt  made  1577?  their  Accounts  are  to  be 
kept  in  French  Crowns  of  60  Sols  to  the  Crown, 
or  3  Livres,  that  is,  Pounds  Tournois ;  and  Ex¬ 
change  is  made  thereupon,  unlefs  for  fome  Places 
in  Italy,  where  they  exchange  for  Number,  to 
have  fo  many  Ducats  for  fo  many  Crowns  of  the 
Sum,  not  in  fpecie ,  but  imaginary,  yet  repeating 
the  Value  or  Par.  See  further  in  the  Table  and 
Notes  thereupon. 


\  Livres. 


French  j 
Crown 

A 


Livre. 

B 


sols. 


60 


20 


So/s 

c 


Liarts 

Doubles. 

Deniers. 

240 

0  ■ 

'O  I 

720 

8 

120 

240 

4 

6 

12 

Laart. 

D 

1 

Double. 

2 

There  are  alfo  Petit  Deniers  and  Mailles,  but 
not  confiderable.  A.  This  Crown  here  to  make 
exchange  by,  is  equivalent  to  the  Silver  Coins  of 
Lewis  XHIth  and  XIVth,  called  Lewifes ,  and  ima¬ 
ginary,  and  not  to  be  accounted  for  the  French 
Gold  Crown,  which  is  a  real  Coin,  and  of  great 
Value  now,  being  worth  about  8  s.  Sterling.  The 
Account  and  Exchange  agreed  in  reality  to  10  Sols 
then,  and  yet  commonly  reckoned  for  an  Englijb 
Shilling.  Of  this  Gold  Crown  was  the  Cardecue 
a  Quarter,  and  fo  valued  in  Sterling  Money  at  1 8  d. 
and  fhould  be  wrote  guartid  EJcue ,  EJcue  being 
French  for  a  Crown.  > 

B  and  C,  the  Livres  (or  Pounds,  fometimes 
called  Franks)  and  Sols  (wrote  fometimes  Soulx) 
derived  from  the  Latin  Solidus ,  as  Livre  from  Li¬ 
bra,  are  different.  Thofe  commonly  ufed  are  cal¬ 
led  Tournois,  and  valued  with  Sterling  Money  as 


above.  Of  the  SolsB^rmr  14  make  20  SolsT<?«r- 
mis.  The  Sols  Maafais  is  2  Sols  Tournois:  The 
Sols  Paris  is  1*  Sols  Tournois.  The  Sols  Bourdelois 
is  half  the  Sols  Paris,  and  fo  accordingly  is  the  Li¬ 
vre  to  be  accounted. 

D  and  E  ,*  neither  the  Liarts  nor  Doubles, 
though  both  Copper  Coins  are  ufed  in  common 
Accounts. 

1.4.  Franckfort ,  their  Guilder  or  Florin  by  which 
they  reckon  is  60  Creutzers  divided  by  20  s.  and 
every  Shilling  in  12  Hellers  according  to  the 
Pound.  But  they  exchange  by  the  Dollar  of  6? 
Creutzers,  payable  in  the  two  Yearly  Fairs  or  Marts, 
one  the  Week  before  Eafier,  and  the  other  all  the 
Month  of  September. 

1.  7.  Genoa,  all  Accounts  and  Exchanges  are 
made  by  Crowns  of  60s.  divided  into  20 s.  and 
every  Shilling  into  12  Pence. 

1.  4.  Germany,  every  Batz,  by  which  generally 
they  keep  Accounts,  is  4  Creutzers  :  They  ex¬ 
change  on  the  Dollar,  imaginary  at  65  Creutzers, 
and  fo  coined,  as  was  noted  before  at  Augusta, 
though  rifen  to  72  in  Value. 

They  have  Pieces  of  3,  6,  and  12  Creutzers, 
and  by  them  and  their  Batz  they  value  their  own 
and  Exotick  Coins;  as  the  Hungarian  Ducat  is  27 
Batz;  the  Gold  Guilder  is  18  Batz;  the  Poli(h 
Guilder  or  Dollar  is  15  Batz;  Teflon  5  Batz,  <&c. 
A  Guilder  was  the  Name  the  ancient  Romans  gave 
to  an  Ounce,  and  8  Ounces  made  a  Mark,  and  12 
Ounces  of  Guilders  a  Pound ;  and  there  were 
coined  Pieces  called  Nummi  Dragmi  or  Grojhen, 
the  8th  Part  of  a  Dollar.  Anna  1520  was  the  Gold 
Guilder  coined  for  a  general  Coin,  and  valued  in 
Holland  at  28  Stivers,  but  now  in  Specie  at  double 
the  Price:  Neverthelefs  Corn  brought  from  Poland 
and  the  Eajl  Countries ,  is  bought  and  fold  by  the 
fame  at  the  old  Value  of  28  Stivers. 

Angelicies  was  the  fixth  Part  of  a  Dollar,  making 
a  Batz  or  12  Creutzers.  Thefe  Angelici  becoming 
Tribute  Pennies  were  allayed,  and  fo  being  made 
worfe,  did  obtain  the  Name  of  Batz  or  Bats  (fome¬ 
times  wrote  Batfes)  Bafe  :  And  in  Thuringia 

they  are  called  Gulielmi,  and  in  Bohemia,  Bohe- 
mici,  whereof  they  have  alfo  12  Pieces  divideuiy 
for  12  Pence,  which  Penny  is  2  Hellers  in  Account 
all  over  Germany. 

2.  6.  Goa ,  their  common  Account  is  by  their 

ordinary  Silver  Coin  a  Pardaune  Xeraf.n,  having 
f  ,  the 
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the  Image  of  St.  Sebajlian  on  one  Side,  and  3  or  4 
Arrows  bound  together  at  the  other,  which  is 
worth  3  Teftons,  or  300  R.es  of  Portugal,  but  va- 
rieth  as  the  Exchange  rifeth  or  faileth  ;  and  ac¬ 
cordingly  their  other  Coins  and  Accounts,  of 
which  fome  are  imaginary  and  fome  real.  They 
have  alfo  fome  good  and  fome  bad  Monies  ;  for  4 
good  Tanga’s  or  5  bad  Tanga’s  are  reckoned  to 
value  1  Pardaune  Xerafin,  and  1  Tanga  is  75  Ba- 
farves.  Of  thefe  Baiarves  375  make  1  Pardaune 
Xerafin,  and  15  good  Baiarves  are  valued  at  18 
bad,  which  are  made  of  bad  Tin.  By  thefe  other 
Country  Coins  are  rated,  as  the  Larin  of  Perfia  is 
worth  105,  and  108  Bafarves,  as  the  Exchange 
goes.  A  Pardaune  of  Larins  is  5  Larins,  and  the 
Crowns  of  Venice  or  Turkey  are  almoft  worth  2 
Pardaune  Xeraftns.  They  have  alfo  a  Pagod,  or 
Gold  Crown,  on  which  is  the  figure  of  their  Idol, 
worth  about  8  Tanga’s;  and  Gold  Crowns  of  St. 
Thomas,  with  his  Image  on  them,  edeemed  at  7  or 
8  Tanga's. 

1.  1.  Hamborough,  their  Dollar  was  firft  coined 
at  31  Shillings  Lups,  and  many  Years  current  for 
33,  is  now  haunced  to  541.  Lups,  of  3  white  Pen¬ 
ny,  and  every  Shilling  is  12  d.  and  every  Penny  2 
Hellers.  They  account  by  Marks  of  1 6s.  Lubifb, 
and  12  d.  to  the  Shilling;  but  exchange  for  London 
uoon  the  Pound  Sterling,  and  for  other  Places  on 
the  Rix  Dollar  of  33*.  now  by  them  inhaunced  to 
54s.  Lubifh ,  or  fo  many  Stivers  Flemijb. 

I.  8.  Hen au It,  as  Antois. 

1.  4.  Hungaria ,  account  by  Guilders  of  to 
Shillings,  of  33^.  to  the  Shilling  :  and  exchange  on 
the  Ducat  and  Rix  Dollar,  worth  8  Shillings,  fot- 
merlv  but  7  s,  6d. 

1/6.  Ireland,  they,  as  the  EvglifJj,  account  by 
Pounds  of  20  Shilling  Sterling,  and  Pence  of  12  to 
the  Shilling ;  only  their  Harper,  valued  in  England. 
but  9  d.  was  with  them  counted  1  s.  fo  as  their 
Pound  is  but  *  of  ours,  or  17*.  Sterling;  and 
thereon  Exchanges  are  made. 

I.  4.  Leipftck,  as  Brejlau. 

1.  lo.  Lisbon:  See  Portugal. 

1.  8.  Lovj  Countries,  generally  as  before  at  Brabant. 


1.  2.  London ,  Exchanges  are  generally  made  for 
Germany  and  the  Low  Countries  on  the  Pound  Ster¬ 
ling  ;  for  France  On  the  French  Crown  of  60  Sols 
Tournois ;  for  Italy,  Spain,  and  other  Places,  on  the 
Ducat,  Dollar  of  Fibrin,  according  to  the  Cuftom 
of  the  Place. 

1.  7.  Luca,  for  divers  Places  in  Italy,  and  Lyons 
in  France,  Exchanges  are  made  on  the  Ducat. 

1.  3.  Lyons ,  as  before  in  France. 

I.  14.  Madrid:  See  Spain. 

1.  7.  Milan ,  Accounts  are  kept  by  Ducats  Im¬ 
perial,  divided  by  2 os.  and  12 d.  to  the  Shilling, 
and  Exchanges  made  on  the  fame,  accounting  80  s. 
to  the  Ducat  Imperial ;  but  they  buy  by  a  Ducat  cur¬ 
rent  of  120  s. 

1.  7.  Naples,  they  account  by  Ducats,  Taries 
and  Grains.  The  Ducat  is  10  Carlini  or  5  Taries, 
for  the  Tary  is  2  Carlini  or  Royals  ;  and  hereupon 
Exchanges  are  made  for  moft  Places  in  Italy ;  but 
for  Lyons  they  exchange  by  Number,  as  125  Ducats 
for  iod  Crowns. 

t.  7.  Norembourgh ,  the  Exchange  is  made  on 
the  Dollar  of  67  Creutzers,  and  many  times  on  the 
Guilder  of  Florin,  of  60  Creutzers,  which  they 
alfo  divide  into  20  s.  and  every  Shilling  into  12  d. 
to  keep  Accounts  by;  and  fome  fay  the-  Creutzer 
is  4  d.  every  Penny  is  2  Hellers,  and  5  d.  is  called 
a  Fynfer  or  5  Pennick. 

1.  7.  Palermo ,  the  Ducat  is  13  Taries*  1  Tary 
2  Carlini,  5  Ryals  of  Spain  are  6  Taries.  They 
account  by  Ounces  of  30  Taries,  to  20  Grains 
every  Tary,  and  every  Grain  6  Piccolie.  And  their 
Exchanges  are  made  upon  Florins  of  6  Taries  or 
Tarii.' 

1.3.  Paris,  as  before  in  France. 

1.  9.  Poland,  they  account  by  Marks,  and  ex¬ 
change  on  the  Dollar,  and  alfo  on  the  Florin  of 
48  s.  The  Mark  is  one  third  Part  of  it. 

1.  4.  Pomerania ,  they  divide  their  Money  as  in 
the  next  Table  following,  account  by  Marks  of  16 
Snudens,  and  exchange  upon  the  Rix  Dollar  of 
32/.  or  2  Marks  Snudens,  fo  called  to  diftinguifE 
them  from  Marks-Lups  and  Shillings-Lups. 


Rix-Dollar , 
Mark-Lups 


Harks*  |  Lttps- 
'nudens .  Shillings 

2  1  16 

;  Hark-  |  8 

Jnuden.  Shilling- - 
Lups. 


Shillings!  pence 
Snudens.  1 

Hellers 

,  2  1  384 

768 

1 6  I  192 

1 8a. 

2  |  24. 

84. 

shilling-  1  2  r 

24. 

'Snuden.  !  Pe:my 

2 

i  10  Portugal,  they  account  by  Mihais,  Duca  s  or  Crafado’s,  &c.  as  in  the  Table  following,  and 
exchange  by  the  lame  Ducat  ot  400  Rais. 


Mill- 

Rates. 


I  Ducatf,  ®r\ 
\CruU-,.  \T,ii0m 


IO 


Ducat,  ot 
Crufado. 


_ 4_ 

\Tejion. 


Rials. 

'Tntalnes,  01 
Half  Rial. 

Ra  es.  | 

2  " 

So 

- - 

loco 

1 0 

20 

4.00 

2? 

5 

IOO 

Rial. 

2 

4.0 

'f'wtaine,  or 
Half  Rial 

20 

Of 


C  O  I 


C  O  I 


Of  thefe  Ducats,  Rials  (or  Royals)  and  Raies 
(wrote  alio  Reas,  Reyfe  and  Res)  are  moft  in  ufe 
for  Account.  They  have  Teftpns  alfo  of  4  Vin- 
raines }  40  Raies  are  commonly  accounted  for  fix 
Pence  Sterling,  and  fo  accordingly  were  the  other 
Coins  valued  till  the  late  Advance,  whereby  the 
Teflon  of  100  Raies  were  ftamped  and  made  cur¬ 
rent  for  120  Raies,  and  fo  rated  at  i'a  6d.  Ster-. 
ling,  when  before  but  1  x.  3  d. 

1.  7.  Puglia ,  as  Calabria. 

1.  9.  Riga,  they  buy  by  Dollars  or  Florins  Polijb 
of  18  Farthings,  whereof  11  make  10  Dollars,  but 
they  exchange  upon  the  Rix  Dollar*. 

,1.  3.  Roan ,  as  before  in  France. 

i.  7.  Roan  Accounts  and  Exchanges  are  per¬ 
formed  by  Ducats  di  Cameri ,  of  13  July  or  Guili, 
every  Ducat,  which  they  divide  into  20  x.  and 
every  Shilling  into  i%d. 

1.  n  ?  they  have  fmallCoin  of  nOz.. 

2.  10.  52  Penny  Weight  fine,  called  Dengen , 
whereof  320  Pieces  weigh  but  a  Mark  of  8  Oz,. 
They  exchange -upon  the  .-Dollar  of  Germany  }  but 
for  Lo?idon  upon  their  Rubble,  which  is  valued  as 
a  double  Ducat, v  formerly  accounted  to  a  Mark 
Sterling,  or  13X.  4 d. 


I.  14.  Saragoffa ,  as  Arragon. 

1.  12.  Scotland ,  they  account  by  Pounds,  Shil¬ 
lings  and  Pence  as  in  England ,  bur  one  Pound 
Scotch  is  but  20 d.  Englifb.  Their  Mark  is  i3fx. 
Scotch ,  current  in  England at  13^.  Their  Noble 
or  half  Mark  with  them  6fx.  with  us  6\d.  their 
half  Noble  and  third  Part  of  their  Noble  propor- 
tionably.  They  have  alfo  Turnoners,  Pence  and 
Half-pence  }  and  bafe  Money  of  Bodies,  Achifons, 
Babees,  Placks,  &c.  accounting  6  Bodies  to  1  d. 
Sterling,  or  12  d.  Scotch }  4  Bodies  to  I  Achifon,  3 
to  1  Babee,  and  2  to  1  Plack ;  but  they  exchange 
upon  their  Mark. 

1.  14.  Spain ,  as  in  Madrid ,  Sevil,  and  other 
Places  their  Accounts  are  kept  by  Malvedies,  or 
Marvedies  (wrote  alfo  Merveides  and  Meravides) 
whereof  375  are  efleemed  to  make  a  Ducat  of  11 
Rials,  tho’  really  every  Rial  is  34  Marveides ,  and 
fo  maketh  but  374,  as  in  the  Table  following}  and 
fo  others  keep  Accounts  accordingly.  Exchange  is 
made  on  this  imaginary  Ducat  of  375  Marveides, 
to  be  paid  in  Bank  with  5  on  the  1000,  which  is 
the  Salary  of  the  Banker  3  or  without  the  Bank  to 
be  paid  without  the  fame. 


Pieces  of 
Eight. 

Rials. 

.  ..  1  -  <■ 

Gyuattilids. 

Marveides. 

Carnado's. 

ii  y  jlsduG 

Ducat. 

is 

11 

374- 

2244 

.nr;T  <  '• : 

Piece  of 

f  8 

32 

272 

1632 

o;oi'4  h 

Eight. 

|  Rial. 

4 

34 

204 

>  sniioH  n'-qu 

Quartilio. 

81- 

51 

(.  >  J \  N  V7C  f  1 »  ' 

V  ::  -£ 

•  X  '  1 

Marveid. 

6 

A  Rial  is  about  6\d.  Sterling. 

,  1.  4.  Strasborough ,  or  Strausburgh ,  they  have 
Blapharts,  Grofs,  Behemico’s,  all  current  for  3 
Creutzers  a-piece,  1  Creutzer  at  2  d.  one  Penny  at 
2  Hellers,  and  1  Heller  at  2  Orthings. 

1.  1 5".  Sweden,  they  reckon  by  Marks,  whereof 
8  make  a  Dollar,  Whereupon  they  exchange :  And 
2  Marks  make  a  Clipping  of  9^  Stivers. 

1.  4.  Tirol ,  the  Dollar  is  72  Creutzers,  and  the 
Creutzer  5  Fynfers  or  Hellars. 

2.  11.  Tripoli ,  as  Aleppo. 

I.  14.  Valenti  a,  as  Arragon. 

1.  7.  Venice ,  Thirty  Bats  make  1  Souldey,  and 
20  Souldeys  1  Livre  of  Venice.  Their  Gold  Ducat 
is  valued  equal  to  40  Maides  of  Alexandria.  They 
have  alfo  Copper  Money,  1  Seifini  make  2  Qua- 
trini,  and  1  Quatrine  4  Bagatini,  and  fo  3  Qua- 


trini,  or  12  Bagatini  make  an  Half-penny  Sterling, 
or  thereabouts. 

They  account  by  Pounds  Flemijb  of  10  Ducats  of 
20  Shillings,  and  divide  the  Ducat  into  24  Grols, 
and  the  Shilling  into  12^.  and  alfo  by  the  Du¬ 
cat  124*.  called  Ducat 0  di  Banco ,  or  Currant,  and 
thereupon  Exchanges  are  made. 

1.  7.  Verona ,  their  Accounts  are  kept  by  20  s. 
and  12 d.  to  the  Shillings}  and  they  exchange  upon 
the  Ducat  of  93  s. 

1.  4.  Vienna ,  both  Accounts  and  Exchanges  are 
kept  and  made  by  Guilders  or  Florins  of  8  s.  a-piece, 
30^.  to  the  Shilling,  and  2  Hellers  to  the  Penny. 

They  efteem  the  Rix  Dollars  at  8  s.  and  the  Du¬ 
cat  at  12  x. 

1.  4.  Ulm ,  they  reckon  by  Pounds  of  20  x.  and 
12  Hellers  to  the  Shilling  }  and  exchange  on  the 
Dollar  of  60  Creutzers. 


Foreign 


C  O  I 


— - . 


G  o  I 


foreign  gold. 


Albertines.  See  Ducats. 
A  ,  S  with  3  Lions 
Angels|vvithO  — 

Batenborgh 


u- 

o 


Flanders 5  or  bed  Flemijb  Angel 
H.  M.  — —  - 

bX)\  Horne  - - —  * - 

I  Ho  or  on  — 

(  Vienna  - -  — 

Chaftillion  —  • — 

Crofs  Daggers  of  Scotland  — 

The  Half  thereof  —  - 

r  Fletni/b  Crown  — —  — 

\  Floret  Crown  of  France  — — • 
Charles's  French  Crown  — — 
Old  French  Crown 


Fine. 


Car.  gr. 


22 

23 

21 

23 

17 


O 

O 

3 

o 

o 


oN 

D 


New  French  Crown  _ 

Half  Imperial  Cown - 

Four  Crowns  of  Portugal  — — - 
Italian  Crown  — 


King  Philip's  Crown  of  Spain 
Scotch  Crown  - — ■  — ■ 

‘Thiftle  Crown  —  - 

/  or  Ducat  with  the  f  of  Portugal 
*0  i  orDucat  with  the  -f*of Portugal 
^  '  Great  Crufado,  or  the  Portu 
s  I  guefe  of  Emanuel  of  Portug.  j 
oannes  Great  Crufado  — — 

Dub  lion  of  Spain - - 

^Albertus,  or  Alber-f  Single 
'  tines - - - 1  Double 

Albertus  of  Auflria  {double 

•j  Parts  of  the  fame  Double! 

Ducat  —  — S 

f  Part  of  the  fame  Double) 

Ducat  - -  — J 

Arragon  - - 

Barb  ary ,  and  elfe-JSome 
where  in  Fur  key  —  f  Others 

Batenborgh  with  the  f  - - 

Bifhop’s  Ducat  —  — 

Caftile 
Denmark 


U-. 

o 


3 

3 


o 

3 

3 

o 


23  if 

22  1 f 
18 

23 

22  o 

22  o 
22 

23 
23 
22 
22  O 
22  O 

22  if 


22  If 
22  O 
22  O 
22  I 

22  3 

23  3 

22  3 

23  3t 
23  3t 


C3 

o 

3 

Q 


Emanuel  of  Portugal  - - 

Ferdinand  and  Carolus  of  Home 

Ferdinand  of  Batenborgh  - 

Florence  — -  * - 

George  Kechem  * - — 

Guelders 


Gulielmits  of  Batenborgh  - 
Hamborough  — 

Holland 


Hungary ,  or  Half-Noble 
Other  Hungary  Ducats  — 
u  .  CSome,  as  Venice 
/^Others  -  — 

v  o  1.  r. 


23 

23 


23  3 

23  3 

23  3 
23  °{ 

23  3 

19  o 
23  of 

23  3 

20  o 

23  3 

18  o 

19  of 
23  I 

21  3 
23  I 
21  3 

23  2 


Pieces 
to  the 
16.  Tr. 


76 

72 

72 

72 

72 

72 

72 

7% 

797 

72 

144 
108 
1  oof 
ioof 
108 

™7l 

108 

i°7t 


Weight  by 
MaJines. 


ptvts.  gr. 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

2 
2 
2 
2 
2 
2 
2 


3t 
8 
8 
8 
8 
8 
8 
8 
o 


7  2 


x  x  9 


io7f 

108 

186 

105 

105 


I°7 


10^ 


105 

52j 
7  81 
52t 

7C1 

1 26 

1 °5 
io6f 
ia6f 
105 

105 
1  OS 
io6f 

io< 

io6f 

i°6f 

108 

io6f 

io6f 

52| 

105 


1 

2 
2 


8 
16 

5t 

9It 

9|t 

5t 

5t? 

Sj 

6|| 


5tt 

57 

6ff 

67 

64 


Weight  by 
others. 


ptvts.  gr. 


22  20y 


22  20y 


2  3  3f 

H3l 

23  1 

104I 

23  1 

106  L 

6y 

u* 
7 

4  *37 


3  94 


1  2Iy 


64 

67-4 
67J 

64 
65- 
64 
6t4 

64 

6yf 

67 1 

57. 
677 

6t4 

4  1 37 


3 

3 

3 

3 

3 

3 

3 

3 


3i 

6 

6 

6 

6 

6 

6 

6 


2  33 

3  6 

1  15 

2  5 


2 

2 

2 


2 

2 

2 

2 

2 

2 


2 

2 

1 

2 
2 


9 

9 

5 

57 

5 

6f 


Si 

S 

67 

6f 

6f 


l.  i, 

8 

9 
9 
9 
9 
9 
9 

7 

8 

o  11 

5 

6 

7 
7 
6 
6 
6 
6 
6 
6 
6 
6 

4 
6 

6 


22  16 

23  16 

2  6f 

4  x3 

3  o 

4  1 3 

3  9 


I  2lf 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 

2 

4  1 3 


61 

6 

6 

61 

61 

6f 

6 

6f 

6 

6 

5 

6 
6 


64 

o_L2° 

2:i7 

7209 
6-  ^ 


2  vT>- 

2  D  d 


2  6 

2  2f 
2  7f 

2  6 


0/</ 


O 

o 

I 

o 

o 

o 

o 


6 

o 

o 

o 

o 

6 

o 

6 

10 

o 

o 

6 

o 

o 

o 

o 

o 

o 

2 

o 

o 

o 

44 

o 

2 


3  8 

3  5 
o  14 

o  6 
013 
o  9 

o  13 


o  10 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


5 

6 

6 

5 

6 


New  lvalue. 


S.  d. 


O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

6 

6 

o 

o 

6 


5  7 

6  6 
6  4 
6  6 


2 

3 

6 

4 

6 


4  10 

5  2 


1 1 

12 

1 1 

12 

9 

12 
1 1 

9 

11 

11 

5 

7 

9 

9 

7 

7 

7 

7 

7 

10 

7 

7 

4 

8 

8 


4  6 


2 
1 5 
8 

17 

11 

17 


o  12 


61 


47 

io,f 

117 

47 

8 

10 

97 

87 

of 

97 

97 

97 

97 

Ilf 


Ilf 

97 

6 

1 

37 

47 

81 

2 
8 

u 

37 

i  of 


6 

6 

6 

12 

7 

6 

6 

6 


4 

1 

3 

4 

2 

5 
4 
4 


o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

O  15 

o  8 
o  8 
‘o  8 

1  o  8 


7 

8 
8 
8 
6 
8 
8 

7 

8 

6 

6 

8 

7 

8 


71 

3 1 

61 

11 

5! 

7! 


7l 
5l 
1  of 

2! 
9l 
4 
97 
9 

6f 

o 

Si 


6  3 


084 
Ducats 


Guilders  of  Ducats  of 


C  O  I 


C  O  I 


FOREIGN  GOLD. 


r 


Majorca 


Mary  of  Batenborgh  — — 

.Navarre,  and  fome  others, 

as  Majorca. 

Ntmmeghen  with  Stephen  - 

Ntmmeghen  of  1665  — — — - 

Ofwald  Ducat  Crufa 


Pancratius  Alleb.  H.  as  Of¬ 
wald. 

Peter  Rechem ,  as  Geo.  Rechem. 
Portugal  j  fee  Crufado  s ,  Mil- 
reys. 

Rome,  Single{®°t”ers  ~ 
Rome ,  Double 


S.  Vi  61  or  Ran  cr  at  his,  as  Geo. 
Rechem. 

<wSingle&  - 

\  Spaing  Doub|e - 

Great  —  — 


States  of  the  United  Provinces  ? 

with  Letters  - - $ 

The  Half  thereof 


Stephanus  of  Batenborgh 

Suevia  - - •  — 

Valence  - • 

Venice  - — -  — 


Vtfior  Batenborgh ,  as  Geo.  Re¬ 
chem 

Vi6lor  H.  B.  as  Mary  of  Ba¬ 
tenborgh. 

W.  B.  Margaret  Zoren - 

Water  Ducats ,  as  Mary  of 
Batenborgh. 

“fit  = 


Ducat  with  the  Chequer, 
V  Denmark. 

Floret  of  France 


as 


The  New  Floret ,  fee  Golden 
St.  And 

Golden  Fleece ,  or  foyfon  d'Or 
Golden  Guilder ,  or  Gildren  — 

fSt.  Andrew ,  \  ™ 

Arnoldus 
Carolus  — 

Clemmer 
Collen 


New,  or  Floret 


(“the  Harp 
David  of  <  'friers 

1  Utrecht  • 
Frederick  of  Bavaria 
Gulielmus  — — 

Horne  - - 

Joannes 


"Peter  of  Louvaine 


Fine. 

Pieces 
to  the 
lb.  Tr. 

Weight  by 
Milines. 

Weight  b) 
others. 

Olcl  Value. 

N 

l’W  Value. 

Car . 

V 

prsus 

•  sr- 

pwts 

£r 

1. 

J. 

a* 

L 

S . 

d. 

23 

1 

5  2t 

4 

4 

13 

O 

13 

0 

O 

16 

1  of 

20 

°7 

io6| 

2 

67t 

2 

6 

O 

5 

4 

O 

7 

2i 

21 

I 

524 

4 

i3y 

4 

13 

O 

12 

8 

0 

5 

5i 

18 

2 

108 

2 

Sj 

2 

5 

0 

4 

10 

0 

6 

67 

l9 

°T 

io6| 

2 

67I 

2 

6 

O 

5 

2 

O 

6 

107 

23 

1 

3 

105 

2 

2 

0 

6 

6 

0 

8 

/  2 

23 

3 

io6| 

2 

67* 

2 

6 

0 

6 

6 

0 

8 

67 

23 

3 

52t 

4 

137 

4 

13 

0 

13 

0 

0 

17 

3 

23 

1 

105 

2 

2 

61 

0 

6 

6 

0 

8 

57 

23 

2 

105 

2 

2 
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Bommel  * - -* 
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136I 

4 

O 

180 

11 

13 

5457 

1 

IO 

270 

3377 

1 

IO 

1 

- — • 

•  — 

10 

15 

7 

15 

i3i 

10 

*5 

15 

6 

IO 

123 

IO 

IO 

12^ 

9 

0 

137 

11 

5 

12! 

IO 

12 

124 

IO 

13 

124 

IO 

H 

124 

II 

0 

124 

II 

3 

124 

IO 

4 

Hf 

9 

0 

12  6-4 

9 

0 

15 

IC 

IO 

13 

IO 

12 

13 

IO 

IO 

124 

IO 

4 

124 

9 

0 

^7 

8 

0 

I10 

15 

1 0 

0 

I  Oy 

IO 

0 

2l4 

10 

0 

4i 

IO 

0 

*  537 
io7t 

IO 

0 

s 

0 

io74 

5 

0 

't'O 

>-)  M 

CA 

_ z - - 

IO 

0 

1 1 

3? 

15 

9 

0 

13 

to 

*7 

137 

1 1 

2 

n4 

9 

0 

i2?ii 

Weight  ofthePieces. 


oz.  frets 

O 


?Y. 


o 

o 

0 

o 


o 

I 

.0 

o 

o 

o 

o 

o 

o 


I  22TT 
o  I5T5 
I  20f- 


4  ? 
Soil 

8 


o  io-f^ 


o 

o 


o 

o 


21^ 


i7tt 


016  o 
o  17  18-i 


o  16 

O  I 

o  18 
o  17 


o 

X9T  7 


1 84 


o 

o 

o 

o 

o 

o 

o 

o 

o 

9 


19 

*9 

*9 

19 

*9 

19 

16 

9 

16 

18 
1 1 


ji 

4i 

4t 

4f 

4^4 

22TTT 


nr! 

htt 


°  18  1944 

o  18  19-j-f 
018  o 
018  o 


16 

2 

II 

5 

4 


o 

jl 

4t 
j47 

1144 

<‘9 
5  3 

wig  1 

StJ7 

2i  47 

14  22j 


2 

2 

I 


Ol6o 
o  18  1 I77 


o  17  184 

I  O  lo|y 
O  19  2Z~f} 


Sterl.  Value. 

Value  by  fome 

Authors. 

s. 

d. 

s. 

d. 

O 

O 

jf+ 

’  O 

0 

5 

°t 

0 

2|+ 

O 

2 

O 

24-1- 

O 

2 

O 

O 

x4 

— 

— - 

5 

0 

— 

— - 

6 

0 

— 

1 

0 

O 

I7+ 

0 

it 

O 

O 

oi-f 

£  Not  cur. 
^  in  £wg/. 

— 

— 

1 

8 

— 

— - 

4 

4 

3 

IO  + 

3 

IO 

3 

*4 

3 

’A 

I 

3 

iott 

3 

IO 

0 

37+ 

0 

3 

4 

5i+ 

4 

5 

3 

7t — 

3 

7 

4 

ioi-f 

5 

0 

4 

7  + 

4 

7 

4 

74+ 

4 

7 

4 

7l+ 

4 

7 

4 

2  + 

4 

9 

4 

9t+ 

4 

IO 

3 

ioi-f 

3 

IO 

4 

°i+ 

4 

0 

3 

44+ 

44+ 

3 

3 

4 

4 

4 

4 

4 

4 

4 

jif 

4 

5 

4 

4 

4 

3 

74 

3 

8 

3 

24 

3 

3 

3 

104 

3 

10  , 

5 

©4+ 

5 

0 

2 

64+ 

2 

6 

1 

3  + 

1 

3 

1 

0  “j- 

1 

0 

0 

6  “j-" 

0 

6 

0 

3  + 

0 

3 

0 

0 

3 

4 

3 

4 

4 

°i+ 

4 

0 

3 

:  4 

0 

4 

07+ 

4 

0 

5 

*4+ 

5 

0 

4 

o4+ 

4 

0 

Dollars,) 


Duyts  Dollars,  or  Ducats  of 


CO  I 


C  O  I 


foreign  silver. 


Merchant’s  Dol- 

c  ■  j  for - - 

Suecia^  or  <  or  Imperial 

(  Dollar  - - - 

tfremone,  a $  Brifgau. 

Utrecht :  See  Guelders. 

Zealand  with  the  liagles  - 

,  Zutphen  and  Guelder s  of  1586 

Drier - 

Duplus  — 

Duplt  Simple 

Dupli  Mats  of  Gill,  of  luring 
r  9  Duyts  Penny  of  Ch.  and  Philip 
V  Charles  Ltjnburgh 
1 1  Duyts  of  <  Holland 


17  Duyts 


£  Philip  and  Mary 


Pieces 

to  the  Weight  of  ihePieces 
lb. Troy 


oz.  pwts.  gr. 


*7 


Charles 
Guelder  $ 
Liege 
Limburgh 


J 


o 

o 

W. 

O 


Duyts  of \Lodouick 

Philip  - -  — 

Philip  of  Flanders 
'2  Standing  Lyons 

„  17  Duyts  of  Since  - 

Flabcs  in  the  Low-Countries 

Finferkin - -  * 

Fleece.  See  Stivers. 

Florins  by  ILey tin  - - 

Franks  of  Turkey 
Franks  of  France,  3  totheCrozew 
Gagatta  of  Italy  ■— 

GmbH  of  Rome 

Grot ,  or  Groot  * - 

Three  Grots  or  Deniers 
r  Flanders  - 

\Gaunt - - 

5  Groot s  of  <  Philip  of  Ffon-y 

)  ders  - - S 

(  Others  - - 

^y~Grootso{  1520.  ? _ 

Mr.  Flanders  S 
^ Ambajs  - *“ 


o  17  1 84 

i  9 

o  17  10  fl 


3  7^7 

4  °4  1 


9  10 


9  5 


H5 


o 

o 

o 

o 

o 

o 

o 

o 


o  17! 
o  6|| 
6  I3t£ 

1  20|f 

2  O 

1  l6 

o  214 

I 


10 


U-. 

o 

o 

5- 

O 

S-. 

O 

cS 

o 

t - 


Some 
Ausburgh  c  Others 


Others  of  the  Batz 


Bafil 

Baffaw  -  “■*' 

Bohemia ,  x-?  Silver  Groih 
Briflaw ,  as  Bajfatw. 

Brifgrave  j 
Campido  /as  Bafil. 

Corinthia  • 

Com  ng  fie  in  '  ' 

Curienfis ,  as  Baffaw. 

Duodena  or  of  the  Silv.GV^ 
KFerdinanda  of  Dant&ck  « - 


5  10 

10  64 

5  13 

11  3 

10  14 

9  14 

4  i*4 

5  7 

6  4 

9  0 

5  7 

3  7i 


48 


264 


H7l 

1404 

H5 

135 

135 

120 

94? 

108 

1 55 

n8| 
1,1 64 
87 


o  1  i5fi 


1  I4*T 


34 


o 

o 

o 


o 

o 

o 

o 

o 

0 

o 

o 


°i+ 

°i+ 

°T'i~ 

ait 

.  I 

2?  I 

24+ 


3  7 

4  7 

O  04 
j  Not  cur. 
I  in  Engl. 
Nor  this. 

6 
o 
o 
o 
o 


24 

24 

24 

24 

44 


4r 


4  1 


4i 


2  oJLii 

2  °2  f  7 

T  T  -  0. 3 
1  I 5t  9  3 

I  1544 

i  i8f 

1  i8| 

2  o 


o 

o 

o 


2 

2 


,20. 

'2  X 


5t 

1  i  3t 


o  2 

O  2 
O 


off 

6y  1 

2  18-jf 


o 

6 


o 


0 

0 

o 

o 

o 

o 


>4+ 


3  + 
4t+ 
*t+ 

5  + 


o 

1 

o 

3 

2 
2 
o 
o 
o 
o 
o 
o 


5  *i 

Ji- 

3  + 
3  7 

~J.-L 
2?  1 


3T 

34 

24"1- 


o 

o 

o 

o 

6 

o 

o 


4 

°4 

o 

0 

6 

i 

6 

i4 

3 

4? 

24 

54 

5 

54 

3 

3 

24 

9 

34 

34 

24 


108 

54 

03  + 

974? 

180 

0  0 

j  0  1 

6?4t 

s  I 

0  04 — 

0  Ilf  i 

NotCUr.inE».l 
O  2 

GroGi 


-/'V 


FOREIGN  SILVER. 


f  George  and  IVormefer ,  a s  Ambafs 
Kemptom,  as  Bajfaw. 
Markgrave ,  a s  Ambafs. 

Mary  - - - - 

Melvin ^  >  “»«■  Sr- 

Meyfen  • — —  — — 

Nailing ,  as  Ambafs. 

Boland  - - -  — 


( 


Poland ,  6  Grofh  - - 

Prague  - ■  ■ — - - 

Pruffia ,  3  Grofh  alb.  - 

Reynsburgb  * - -  • — 

^^Hothers  ■ - 

Saxony ,  as  Coningftein. 
Scafhauyfen ,  as  Bafil. 
Sigifmund  of  1532  and  1535 
Sigifmund  of  Pruffia\$i\ 


Others,  with  the  Arms  of  0 

Dantzick  -  — — .j* 

Silver  Grojh ,  common  . - 

'tavern ,  as  Bafil. 

Vienna  n— •  - - 

Half  tf/wr  Grojh  — - 

«_4  GVo/fc  Penny  - - -  — — 

Double  - — - - 

Single  — 

Half  -  - - 


Albertus 


Quarter 


Carolus ,  as  -f  of  the  Philip’s 
Dollar. 

v*. Flanders  Silver  Guilder  - 

Gul'telmus  of  turin  — - - 

Hrfrp  of  Ireland ,  or  iSV/u  Harp 

Half  jffiirp-  - -  - 1 

Bafe  Irifh  Harp  •— — - — 

Old  -  -= - - 

JunCline ,  or  JuJiino  of  Italy 

Lion  of  Gulielmi  _ 

Livre  of  France.  See 
Oo.  by  Heylin. 

Louis  of  France  - - - 

7,  and  8th  Part  accordingly 

Lyarts  of  France ,  H.  - - 

- 

y  l  Venice  •— — •  - - 

Maille ,  old  Petit  Maille  - - 

Magenburg ,  3  Arms - - —  * 

Other  Piece - *  - - 

ilfor£  of  Denmark  * - 

JV/tfr/k  of  Scotland  - - 

Half  and  Quarter  accordingly. 

Mediae  of  CW0  — - - 

Mur fe  agio  - *  — - 


Pieces 

Fine. 

to  the 

Weight  ofthePieces. 

Sterl 

.  Value. 

lb. Troy 

oz. 

pwts. 

oz. 

pwti 

•  ir • 

5. 

t 

d. 

10 

4 

138 

O 

I 

i7tt 

_  * 

0 

4ff 

10 

10 

138 

0 

I 

0 

4 fr 

_ 

1  -  — 

— 

6 

0 

J3f 

O 

*7 

7*37 

2 

4  + 

9 

I2‘ 

180 

O 

1 

8 

0 

3t+ 

10 

10  j 

138 

O 

1 

1777 

0 

4l+ 

6 

4t 

155 

O 

1 

1377 

0 

»H- 

6 

2f 

118-5- 

O 

2 

n±l 

i  1  2 

0 

37+ 

4 

I^T 

39 

O 

6 

0 

717 

10 

4 

69 

O 

3 

0 

9t+ 

10 

11 

69 

O 

3 

0 

97+ 

10 

o{ 

69 

O 

3 

0 

97+ 

6 

4 

132 

O 

I 

1977 

0 

3  + 

3 

7t 

87 

O 

2 

■M 
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27+ 

8 

0 

81 

O 

2 

23i 

0 

67+ 

10 

15 

H7 

O 

16 

_  _  3  0 

°u 

5  73 

4 

0  — 

10 

15 

297 

O 

8 

2 

0  — 

10 

15 

584 

O 

4 

2i.6. 

?n 

XTJ 

1 

0  — 

10 

15 

Il6y 

O 

z 
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6  — 

6 

15 

129 

O 

1 

20^ 
2°4  2 

0 

3  7+ 

11 

0 

82 

0 

2 

22-5 
^4  1 

0 

8|+ 

11 

0 

164 

0 

1 

0 

4t+ 

3 

0 

82 

0 

2 

22|° 

0 

27+ 

9 

6 

102 

0 

2 

877 

0 

2 

5 

150 

0 

1 

147 

0 

:+ 

or~r 

2 

5 

179 

0 

1 

O  3  2 

876T 

0 

11 

2 

0 

0 

0 

O 

0 

a 

3 

0 

0 

0 

0 

O 

0 

0 

— 

— 

. — - 

— 

— 

— — 

_ 

_ 

1 

0 

45° 

0 

0 

I2j 

0 

°i  + 

5 

84 

27 

0 

8 

21  3 

1 

1  + 

1 1 

3i 

5i 

0 

4 

1677 

1 

2  +* 

11 

2 

54 

0 

4 

iof 

1 

*i+ 

TO 

i6| 

27 

0 

8 

2li 

2 

2  + 

i  I 

— 

— 

— 

_ — 

|  ^ 

-r- 

Value  by  forne 
Authors . 


s.  d. 


O 

O 

o 

o 

o 

2 

o 

o 

o 

o 

o 


o  10 


O  2 

°  3 

0  2i 

o  6 
4  o 
2  o 
1  o 
o  o 


2  O 

°  3{ 
o  9 

°  4? 
o  2T 
o  6 
I  6 
o  1 

O  I 


4  ^ 

Not  cur. in E». 

I  4 
o  9 

Notcur.inEw. 


I  I 

1  2 

2  2 


O  II 


Nummi 


1T 


5 

5 

0I4. 

1 

it 

4 

3? 


3? 

7t 


Shillings  of  Ryals  o*f 


c  o  i 


c  o  i 


FOREIGN  SILVER. 


Nummi  Dragme , 

Penny  of  \Bobemia^Uck 


C  Holland 


Penny  cajied  Brafs  Penny 
Half  thereof 


Half  Ruyters  Black  Penny  — — 

Pfound ,  or  P found - 

Plappot  — - -  — - 

Poali  of  Italy  - - - 

Pound,  3  Pounds  of  Scotland 
Polpate,  as  Baldpate  of  Scotland 

Half  thereof  - -  - - - 

/ 

5  France - 

Lorrain  — 

Quart-Crow  of  \  Philip  f 
(  Savoy  jf 

Rappen  Muntz  - 

R  ciiflick  - - -  —— - 

r  Abertus  of  Aujlria 


Half  and  Quarter  accordingly. 
Pieces  of  his  of  3  Ryals  — — 

K  Some  — -  - - 

Italy  A  Others - 

C  Others  - -  - - 

Mexico  8  Ryals  - — — — • 

Rome,  Courfe  Ryals  - 

Spain 


Span  if  j  8  Ryals ,  called  Pieces  5 

of  Eight  - -  - 5 

States  Gen.  of  the  Un.  Provinces 
The  Twentieth  Part  of  the 
fame,  with  the  Arrows,  ac¬ 
cordingly. 

Venice  - 

Ryder  ol  Guelder  s  and  Friefland 
Salvator  of  Venice 
Sajfenarij  double 
Scaby  of  Turkey 

Schaneberger  - - 

Scya  of  Turkey  ' — * - - 

Senube ,  or  Snube  of  Bohemia 

Half  thereof  - — •  - - 

Se filing - -  ■ — - - 

r  Bridges  of  1582 - - 

Dantzick  -  — - * — 

8  Shill,  of  Dantzick  of  1541'- 

Flanders  — - - —  - - 

Friefland ,  of  1586 - 

Gaunt ,  of  1583  - —  - 

Germany  - * - 

Guilders ,  as  Friefland. 

Harnborougb  - — — — - “ 

Lubeck  - - -  - 

M.  E.  and  Philip  of  Flanders 
Scotland  — • — —  - 


V 


Switz.  of  Helvetia  —  ■ 


V  Q  L.  I- 


line. 

Pieces 
to  the 
Lb. Troy 

Weight  of  tkeFiecesi 

SVi?r/.  Value 

Value  by  fome 
Authors. 

oz.  pwts. 

oz. 

ptOti 

r.  gr. 

s. 
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O 
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O 
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O 
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O 
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— 
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— 
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0 
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11 

2 

0 

O 

O 

Q 

O 

0 

O 

c 

11 

2 

0 

O 

O 

O 

O 

0 

0 
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11 

2 

0 

O 

O 

O 

O 

0 

0 

57 

10 

«T 
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O 

6 

3 1  A 

I 
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1 

6 

9 
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10 
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y 
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11 
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17 
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« 
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4 

11 

37 
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i° 
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0 
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11 

4 
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I 

O 

t 

17 
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4 

4 

10 

0 

t 
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jo 

2 

9t 

5 

of 

5 

0 

11 

10 

96 

0 
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• 

i 
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8 
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0 
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0 

19 
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11 

IO 
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6t 
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I 
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0 
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— 
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- 
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*7 

f 
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7 
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I 
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7 
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0 

O 

22-rf 
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1  -t 
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— 
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— 

*— 

— 

— * 
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— 

0 

°7 

5 

0 

57 

0 

4 

577 

0 
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O 

r\ 

5 

°7 

4 

10 

12 

1 56 

0 

1 

1217 

O 
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0 

7i 

6 

6 

0 

57 

■ 

0 

4 

577 

0 
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0 

7 

7 

54 

0 

4 

I  of 

0 

84 

0 

9 

j  j 

r 

0 

A 

57 

ol 

♦ 

- 

_ 

, _ _ 

„ — 

—  • 

O 

ll 

1 1 

3 

135 

0 
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i8f 
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si+ 

O 
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— - 
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O 

17 

2  F  f  Shillings; 


C  O  I 


C  O  I 


N! 


FOREIGN  SILVER. 


“St 


Sic  her  ling  ~ 


Snaph  alien ,  coined  for  3 

{Clew  ) 

Snaphanen  of  \  Deventer  >  - 
(  Nmmeghen  ) 
Soldi  of  Genoa  - - • 


^  IVersburgh  9 
*5b//  of  <  Dantzick 

(  Pruffia  — ) 


Souls  or  Sols  of  France  — — 

ftamped,  called  Soulx! 
Marque  - - - - -  J 


The  old  Souls  with  -f 
Ordinary  French  Soulx 
Late  French  Soulx 


/ 


C/5 

S-. 

<L» 


Double  Hand  of  one  3W/*  — 
Two  Souls  Pieces,  or  Doubles 
Four  Soulx  Pieces  accordingly. 

Cambray - - - 

Ernbden  - - -  — — 

Gaunti  of  1583  - - 


Groenvhen  ,  „  ^  , 

Liege  —  jas  Canth™y- 
States  Gen.  of  the  Un.  Prov. 

Utrecht  - - - - 

Old  Stiver  —  -  - 


New  Stiver 
Half  Stiver 
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* 


Teftons,  or  Teaftons 


C  O  I 


C  O  I 


FOREIGN  SILVER. 


'  Lucerno,  Epijcopus ,  Mantua , 
and  Francis  %  as  Bern. 

-rt  S  Galleacius  and  > 
M,lan  i  Ludovicus  ? 
Montferat ,  George  and  Guil. 

Navam'iA,maL l  as  Baden- 
Portugal y  Jo.  V.  L. - 

Savoy  Carolus  {others  ~’l 

Sedan  Nicol ,  Dan.  Adrian  — 
Solodj  Urfus,  as  Berne. 

\  Furones  of  France - - 

Vieryfers ,  Double  * - 

Single,  accordingly. 
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Englijh  Coins. 
4  Farthings 


French  Coins. 


12  Pence 
20  Shillings 


C  Penny, 
make  i  <  Shilling. 
C  Pound. 


A  Noble  is 
A  Mark  is 


s. 

6 

13 


d. 

8 

4 


Spanijh  Cains. 


6  Carnadoes  A  T  Marveid. 

54  Marveids  /  \  Ryal,  6  d.  Englijh. 

ii  Ryals  >make  i  s  Ducat. 

8  Ryals  (  /Piece of  8  =4 s.En. 

<4  Quartiles  )  V.  Royal. 


Portugal  Coins. 


40  Res 
2~  Ryals 

4  Teftoonsor?  b’make  i< 
10  Ryals  j  I 
2~  Ducats 


"Ryal  =  6d.En. 
[Teftoon. 

)Ducat. 

■  Milt  of  Gold. 


12  Deniers 
20  Souls 
16  Souls 
4  Cardecues, 


■make  1 


Soul. 

(Frank  or  Liver. 
iCardecu. 

Crown. 


Dutch  Coins. 


8  Pence 
2  Groots 
2  Single  Stivers 
20  Single  Stivers 
or  10  double 
Stivers  - — 

6  Guilders 


>  is  a< 


(Groot. 

Single  Stiver. 

Doub.  Stiv.=3Y£/.2& 


Guilder. 

Pound. 


1  Small  Piece 
3  Small  Pieces 

2  Nobles 

3  Nobles 


Scotch  Coins. 

C  2}  d.  Englijh. 

)  Noble  =  6jd.  Engl. 

1  ^Mark=i3  ^d.  Engl. 

Ci  Pound  =  20  d.  Engl. 

Irijh  Coins. 


1  Harper  is  two  4-*  d.  ■=.  9  d.  Englijh. 
20  Harpers  is  1  /.  Irijh ,  or  155.  Englijh . 


A  TABLB 


C  O  I 


C  O  I 


A  TABLE  of  Englifh  Gold  Coins,  f  eeing  their  Weighty  Finencfs ,  Value >  See. 


Names  of  the  Pieces. 


Old  double  Rofe  Noble 
(  Henry  8. 


Double  Rofe  J  Edward  6.  — 
Noble  of  \  Philip  and  Maty  \ 
v  Elizabeth 
Great  Sovereign  of  K.  James 
Double  Rofe  Noble  of  K.  James 

Double  Royal  or  Real  - 

Double  old  Sovereign  -■■■■■  ■» 
Belt  double  Sovereign  of  Hen.S.  ) 
Double  Sove-  C  Edward  6.  -  > 

reign  of  ?  Elizabeth - ) 

Double  Sovereign  of  K.  Jam.  ) 
called  Unite,  or  Jacobus  —  > 
Laureat,  or  20  s.  Piece  of  James 
20  Shillings  Piece  of  Charles  I. 

Old  Rofe  Noble  _ _  . _ 

c  Henty  8.  -  \ 

Spurre  Royal  J  Edward  6.  -  4 
of  7  Phil,  and  Mary  C 

\  Elizabeth - J 

Spurre  Royal  of  James - 

Double  Noble  of  Elizabeth  - 

Old  Noble,  or  Noble  cf  Henry 

Rofe  Royal  - — —  - 

Old  Sovereign  ■ 

Belt  Sovereign  of  Henry  - 

Sovereign  of 

Old  Ang.  Noble,  or  Ang.  of  Hen 
Lalt  Angel  Noble  of  Plenty  -  “ 
C  Edward  6. 

Angel  Noble  of  2  Ph.andMaty 
C.  Elizabeth  — 
Firlt  Angel  of  James 
Sovereign  of  K.  James,  called  > 

Double-Britain  Crown  _ _  5 

George  Noble  - -  . - 

Lalt  Angel  of  James  - — 

Half  Laureat  of  James  - _ 

Ten  Shillings  Piece  of  Charles  I. 

Angel  of  Charles  - — 

Half  Spurre  Royal - -  . - 

Firlt  Crown  of  K.  Henry - 

Single  Noble  of  Elizabeth  _ 

Half  old  Noble - - 

Salute  — _ _  . _ „ 


•1 


Bafe  Crown  of  K.  Henry,  called  £ 

Rofe  Crown - - - .  ^ 

n  c  \  Edward  6. 

Crown  of  ■?  ,  , 

/  Elizabeth 
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Half  laft  Angel  of  Henry  — 

Half  An-  \Edffrd 

gel  of  YfAffMary 

{  Elizabeth - 

Half  firlt  Angel  of  James  - 
Britain  Crown,  of  James  - 
Half  George  Noble  - 


Half  lalt  Angel  of  James 
New  Crown  of  James  — 

Crown  of  Charles  I.  - - 

Two  Parts  of  Salute  - . 

Half  Henry  firlt  Crown  — ■ 

Half  Salute  - 

Half  Rofe  Crown 


Half-Crown  of 


^  Edward  6. 


Elizabeth  - 

Quarter  old  Angel  Noble - - 
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*  f  Edward  6.  —  / 
Quarter  An-  )  m,  an<)  M  ( 

8elof  Iffabi  -T 

Quarter  firlt  Angel  of  James  J 
Half  Britain  Crown  of  James 
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COL 


COITION  is  a  Word  fometimes  ufed  for  that 
mutual  Attraction  or  Tendency  towards  each  other, 
which  is  found  between  Iron  and  the  Magnet.  L. 

COLAPTICE  [of  Y^oKa.'TTTa,  Gr.  to  carve ]  is 
the  Art  of  carving  or  cutting  the  Refemblances  and 
Figures  of  Natural  things  in  Stone.  The  Term  for 
the  Artift  here  is  Lithoxos. 

COLARIN  [in  Architecture^  is  the  little  Frize 
of  the  Capital  of  the  Tufcan  and  Dorick  Column, 
placed  between  the  Aflragal  and  the  Annulets, 
which  Vitruvius  calls  Hy pot rac helium. 

COLATURE  is  that  which  after  boiling,  or 
Infufion  of  any  Ingredients,  is  percolated  or  if  rained 
thro’  a  Sieve  or  Cloth  }  or  thro’  Hippocrates’ s  Sleeve , 
as  the  Chymiifs  fpeak.  L . 

COLCOTHAR  is  the  dry  Subftance,  red  as 
Blood,  which  remains  after  Diftillation  of  Vitriol, 
commonly  called  Caput  Mortuum  ;  tho’  when  Vi¬ 
triol  is  calcined  a  good  while  in  a  ilrong  Fire,  it 
will  turn  red,  and  is  alfo  called  Colcothar. 

COLD  is  one  of  thofe  Qualities  of  Bodies  which 
they  call  Primary^  and  is  nothing  but  the  arriving  of 
the  minute  and  infenfible  Parts  of  any  Body  at  fuch 
a  State,  as  that  they  are  more  flowly  or  faintly  agi¬ 
tated  than  thofe  of  our  Fingers  or  other  Organs  of 
Feeling  ;  for  from  this  Effed:  we  pronounce  any 
Body  to  be  cold. 

Mr.  Hobbs  thought  the  Caufe  of  Cold  to  be  only 
a  Wind  taking  the  condenfed  or  frozen  Body. 

Whether  Cold  be  barely  a  Privation  of  Heat,  or 
rather  a  Stop  put  to  that  violent  tumultary  Motion 
of  the  infenfible  Particles  of  Bodies,  as  the  Carte¬ 
sians  affert ;  or  whether  Cold  be  introduced  by  the 
Entrance  of  adventitious  Particles  adually  cold 
themfelves,  and  therefore  called  Frigorifick  Par - 
tides ,  according  to  the  Opinion  of  the  learned  and 
ingenious  Gajfendus ,  is  a  Controverfy  not  fo  eafy 
to  be  determined  as  at  firif  Sight  it  may  appear. 
For  tho’  the  conliderable  Increafe  of  the  Dimcn- 
fions  of  the  fame  Quantity  of  Water  when  turned 
into  Ice,  and  the  prodigious  Force  of  Freezing,  by 
which  Water  may  be  made  to  lift  up  vaft  Weights, 
and  to  break  to  Pieces  fomc  of  the  ftrongeft  Bodies 
that  are  ;  and  alfo,  fince  it  is  true,  that  a  brisk, 
nay,  a  furious  Agitation  of  the  fmall  Parts  of  a 
Mixture  may  be  produced,  and  yet  on  the  Con¬ 
flict  the  Mixture  fhall  become  not  only  not  Hot , 
but  fenfibly  and  conliderably  Cold ;  tho’,  I  fay, 
thefe  feem  to  bid  very  fair  for  a  Proof  of  GaJJen- 
dus’s  Opinion ;  yet,  on  the  other  Hand,  ’tis  certain, 
that  a  bare  Privation  of  Motion  will  produce,  or 
rather,  occafion  Effects  as  conliderable  as  any  of 
thofe  of  Cold,  as  the  excellent  Mr.  Boyle  largely 
fhews  in  his  Dialogue  about  the  Poftive  or  Priva¬ 
tive  Nature  of  Cold  :  And  alfo,  if  it  fhould  be 
ask’d,  how  the  Frigorifick  Particles  themfelves  be¬ 
come  cold  ?  What  Degree  of  Gravity  or  Levity 
they  have  ?  What  kind  of  Strudure  in  them  is 
proper  to  produce  fuch  an  Effed  ?  W  hether 
fuch  a  Strudure  be  deftrudible  or  mutable,  or 
not  ?  Whether  thefe  Frigorifick  Particles  be  pri¬ 
mitive  Bodies  or  not  ?  And  whether  there  was 
not  Cold  in  the  World  till  they  were  produced  ? 
If  thefe  or  fuch  like  Queries  were  made  about  the 
Nature  and  Circumftances  of  the  Frigorifick  Par¬ 
ticles,  it  would,  I  believe,  puzzle  the  Maintainers 
of  the  Opinion  of  Gajfendus ,  to  give  fatisfadory 
Anfwers  to  them  ;  and  therefore  the  Decifion  of 
this  Point  mull:  be  fufpended  further. 

Mr.  Boyle  found,  that  tho’  Water  ufually  expands 
itfelf  in  freezing,  yet  ’tis  always  firft  contraded 
or  condenfed ;  and  that  Spirit  of  Wine,  common 
expreft  Oils,  and  Chymical  Oil  of  Annifeeds  itfelf, 
Vol.  I. 


will  be  notably  condenfed  when  expofed  to  an  in- 
tenfe  Degree  of  Cold  :  And  he  found,  that  no 
other  Liquor  but  Water,  or  one  in  which  there  are 
feveral  Particles,  will  ever  be  expanded  by  Cold. 
The  Reafon  of  which  perhaps  may  be,  that  Water 
contains  more  Air  in  its  Pores  than  other  Fluids  ; 
and  ’cis  not  improbable,  that  from  the  Coalefcence 
of  many  of  the  Aerial  Particles  into  one,  during 
the  Adion  of  Freezing,  their  Spring  may  by  that 
means'  be  encreafed,  and  fo  they  may  from  thofe 
numerous  and  large  Bubbles  we  obferve  in  Ice, 
which  occalions  it  to  be  fpecifically  lighter  than 
Water. 

The  Expanfion  of  Water  in  Freezing  is  about 
a  Tenth-part  of  the  Space  more  than  it  before  took 
up. 

The  Expanfive  Force  of  Cold  is  fo  great,  that  if 
the  Barrel  of  a  Gun  be  filled  with  Water,  and 
then  have  its  Muzzle  and  Touch-hole  well  ftopt,  the 
Water  within  ithe  Barrel,  when,  either  by  natural 
Cold,  or  a  freezing  Mixture,  it  is  turned  into  Ice, 
will  break  the  Barrel  in  feveral  Places,  as  Mr.  Boyle 
and  many  others  have  tried. 

That  noble  Philofopher  contrived  feveral  Expe¬ 
riments  to  eftimate  or  meafure  the  Quantity  of  this 
Expanfive  Force,  which  were  made  with  a  Brafs 
Cylinder  of  two  or  three  Inches  in  Diameter,  into 
whofe  Cavity  was  put  a  Bladder  filled  with  Water, 
and  ftrongly  tied  about  the  Neck,  and  over  it  was 
put  a  Wooden  Plug,  to  flop  up  the  upper  Orifice 
of  the  Cylinder  j  and  on  the  Plug  was  put  a  broad 
flat  Board,  on  which  was  laid  as  much  Weight  as 
one  time  amounted  to  above  an  hundred  Pounds, 
another  time  an  hundred  and  twenty  Pounds,  and 
another  time  to  two  hundred  and  fifty  four  Pounds; 
and  yet  in  all  the  Experiments,  when  the  Water  in 
the  Bladder  was  turned  into  Ice,  it  expanded  fo  as 
to  raife  up  all  this  Weight  very  confpicuoufly,  as 
appeared  by  a  Circle  defignedly  made  on  the  Wooden 
Plug. 

He  tells  us  alfo,  That  by  mingling  together  three 
Saline  Bodies,  each  of  them  purified  by  the  Fire, 
tho’  there  did  arife  a  very  great  Commotion,  Hif- 
fing,  and  Explofion,  yet  a  very  confiderable  De¬ 
gree  of  Cold  was  thereby  produced  :  And  tho’  he 
was  under  an  Obligation  of  not  difeovering  what 
thefe  Ingredients  were,  yet  he  gives  a  Succedaneum 
to  that  Experiment,  by  telling  us,  that  by  putting 
good  Salt  of  Tartar  into  Spirit  of  Vinegar,  there 
was  a  Struggle,  Commotion,  and  Hiding  produced, 
and  yet,  inftead  of  Heat,  as  is  ufual  in  fuch  Cafes, 
a  very  fenfible  Degree  of  Cold  was  produced. 

Silvius  alfo  acquaints  us  with  a  Method  of  pro¬ 
ducing  Cold,  by  mingling  Spirit  of  Vitriol  with 
another  Saline  Spirit. 

If  in  three  or  four  times  its  Weight  of  Water, 
you  put  about  Half  a  Pound  of  Sal  Armoniack 
powdered,  and  ftir  it  about  to  haften  the  Diffolu- 
tion,  fo  great  a  Degree  of  Cold  will,  even  in  the 
Heat  of  Summer,  be  produced,  as  is  very  lurprize- 
ing ;  for  if  you  nimbly  fliake  it,  or  ftir  it  about,  it 
will  produce  aftual  Ice  on  the  Outfide  of  the  Glafs, 
if  you  purpofely  wet  it  with  Water.  This  noble 
Experiment  Mr.  Boyle  firft  made,  and  thereby 
plainly  proved  the  Mechanical  Produciblenefs  of 
the  Quality  of  Cold  ;  and  the  Experiment  may  be 
of  great  Ufe  to  cool  Wine,  &c.  in  the  hot  Months, 
or  in  fuch  Places  where  no  good  Cellarage  is  to  be 
had.  The  Sal  Armoniack,  by  evaporating  the  Wa¬ 
ter  from  it,  may  be  recovered  again,  and  will  ferve 
many  times  for  the  fame  Experiment. 

That  honourable  Vlrtuofo  found  alfo,  That  by 
fhaking  Gun-powder  in  four  or  five  times  its  Weight 
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of  common  Water,  a  confiderable  fenfible  Coldnefs 
would  be  produced. 

The  Learned  Dr.  Slare  produces  a  confiderable 
Experiment  (in  PhiloJ.  TranJ.  N.  150.)  whereby  a 
confiderable  Degree  of  Cold  is  made  with  a  very 
great  Ebullition,  as  in  the  former  Experiment  it  is 
produced  without  any.  The  Experiment  is  only  to 
pour  into  any  ftrong  Acid  (he  ufed  moftly  Spirit  of 
Verdegreafe)  a  Quantity  of  the  Volatile  Spirit  of 
Human  Blood  j  by  which  means,  he  tells  us,  that 
he  produced  lb  much  Cold,  as  that  the  Spirit  of 
Wine  in  an  immerfed  Thermofcope,  deicended 
within  Half  an  Inch  of  the  freezing  Point,  even 
in  Summer  :  And  this  he  thinks,  very  ingenioufly, 
may  ferve  to  explain  the  Phenomenon  of  the  Cold 
Fits  in  Agues. 

And  fince,  if  into  this  Mixture  be  poured  a  fmall 
Quantity  of  Oil  of  Sulphur,  the  Matter  would  im¬ 
mediately  grow  fenfibly  warm,  he  not  improbably 
fuggefcs,  that  fomething  like  this  may  occafion  the 
coming  of  the  Hot-fit  afterwards,  when  the  Ani¬ 
mal  Spirits  come  to  be  mixed  with  the  Blood 
more  copioufly  than  at  firft  in  an  Ague-fit  they  can 
be. 

Neither  our  Senfes,  nor  common  Weather-Glaf- 
fes,  can  enable  us  to  make  an  accurate  Judgment 
of  the  Degree  of  Cold  : 

For  as  to  our  Senfes,  the  Organs  of  Feeling  are 
in  a  continual  State  of  Mutability,  and  that  (in  ge¬ 
neral)  appears  cold  to  us,  which  hath  its  Parts  Ids 
moved  than  thofe  of  our  Hands  and  Bodies ;  and 
therefore,  if  one  Hand  be  very  cold,  and  the  other 
moderately  warm,  the  fame  Water  (for  Inftance) 
will  appear  Warm  to  the  Cold,  and  Cold  to  the 
Warm  Hand. 

As  to  the  common  Weather-Glafifes,  fome  Part 
of  the  Liquor  being  contiguous  to  the  open  Air, 
the  Weight  and  Preflure  of  the  Atmofphere  hath 
fo  great  an  Effed  on  them,  that  their  riling  and 
falling  depends  more  on  that  than  on  Heat  and 
Cold  j  and  therefore  they  will  often  mif-inform 
us. 

The  Coldnefs  of  Places  doth  not  folely  nor  prin¬ 
cipally  depend  on  their  Nearncfs  to  the  Poles. 

For  Mar  firms ,  in  his  Atlas  Chinenfis ,  faith,  That 
in  China ,  whofe  Latitude  is  no  where  above  42 
Degrees,  the  Rivers,  for  four  Months  together, 
(viz.  from  the  Middle  of  November  till  the  Be¬ 
ginning  of  March )  are  fo  frozen  up,  that  loaded 
Waggons  do  fafely  pafs  on  the  Ice ;  and  that  the 
Ships  and  Veflfels  are  all  frozen  up  ;  and  what  is 
moft  remarkable,  is,  the  Froft  is  ufually  the  Refult 
but  of  one  Day’s  time,  tho’  it  require  many  to 
thaw  it  again. 

A  Dutch  Mafter  of  a  Ship,  that  went  within  a 
Degree  of  the  Pole,  found  the  Sea  open,  and  the 
Weather  tolerable  enough. 

It  hath  been  obferved  by  Mr.  Geoffroy  (in  a  Dif- 
courfe  which  he  read  before  the  French  Royal 
Academy  of  Sciences,  and  which  is  mentioned  in 
PhiloJ'.  TranJ.  N.  274.)  that  a  Mixture  of  the 
greateft  Part  of  all  the  feveral  Kinds  of  Salts,  in 
many  Liquors,  is  accompanied  with  a  fenfible  De¬ 
gree  of  Coldnefs,  notwithftanding  the  violent  Fer¬ 
mentations  which  fuch  Mixtures  do  fomctimes  pro¬ 
duce  :  As  indeed  the  Learned  and  Ingenious  Dr. 
Slare  had  before  experimented  (fee  PhiloJ.  Tranf. 
N.  150.)  in  a  Mixture  of  an  acid  Menftruum  and 
the  Volatile  Spirit  of  Human  Blood.  Mr.  Geoffroy 
found,  that  pouring  but  Half  an  Ounce  of  Sal  Ar- 
moniack  into  three  Ounces  of  Spirit  of  Vitriol, 
tho’  a  very  violent  Fermentation  enfued,  yet  the 
Spirit  of  Wine  in  the  included  Thermometer,  de- 
feended  three  Inches  and  a  Half. 


COLDSHIRE  Iron  is  fuch  as  is  brittle  when  it 
is  cold.  See  Iron. 

Potential  COLDNESS  is  a  relative  Quality, 
which  Plants,  &c.  are  fuppofed  to  have:  Thus  a 
Plant  is  faid  to  be  cold  in  the  fecond  or  third  De¬ 
gree,  not  that  it  is  aduallycold  to  the  Touch,  but 
in  its  Efifeds,  or  Operations,  if  taken  inwardly. 

COLICK  [of  KeA/aib  Gr.]  is  a  vehement  Pain 
in  the  Abdomen,  or  lower  Belly,  and  takes  its 
Name  from  the  Part  chiefly  affected,  viz.  the  Gut 
(Colon)  which  is  ftretch’d,  prick’d,  and  corroded, 
by  Winds  or  Excrementitious  Humours,  either 
remaining  within  its  Cavity,  or  fix’d  to  its  very 
Coat. 

COLLAR  of  a  Ship  is  a  Rope  fattened  about 
her  Beak-head,  unto  which  the  dead  Man’s  Eye  is 
feized  that  holds  her  Main-Stay.  There  is  alfo  a 
Collar,  or  Garland,  about  the  Main-Maft  Head, 
which  is  a  Rope  wound  about  there  to  fave  the 
Shrouds  from  galling. 

COLLATERAL  AJfurance  is  a  Bond  that  is 
made  over  and  befide  the  Deed  itfelf,  for  the  Per¬ 
formance  of  Covenants  between  Man  and  Man. 

COLLATERAL  [in  Geography ]  any  Thing, 
Place,  Country,  &c.  iituated  by  the  Side  of  ano¬ 
ther. 

COLLATERAL  Winds  [of  Con  and  Latus ,  L. 
affde ]  are  thofe  Winds  which  blow  from  collate¬ 
ral  Points ;  /.  e.  thofe  which  blow  afide  of  thofe  in 
the  Cardinal  Points  of  the  Horizon,  as  the  North- 
Eaft ,  South-Eaf ,  North-Wejl ,  South-Wejl,  and  their 
'Sub-divifions. 

COLLATERAL  Points  [in  Cofmography]  are  the 
intermediate  Points,  or  thofe  between  the  Cardinal 
Points.  The  Collateral  Points  are  either  Primary , 
which  are  thofe  removed  by  an  equal  Angle  on  each 
Side,  from  two  Cardinal  Points  ;  or  Secondary , 
which  again  are  either  thofe  of  the  firft  or  fecond 
Order ;  the  firft,  thofe  that  are  equally  diftant  from 
a  Cardinal  and  firft  Primary  ;  the  latter,  equally  di¬ 
ftant  from  fome  Cardinal  and  Primary  and  firft 
Secondary. 

COLLATION  is  the  bellowing  of  a  Living  on 
a  Clerk,  by  an  Archbifhop  or  Bifhop,  when  that 
Living  is  in  the  Bifhop’s  or  Archbifhop’s  own  Gift : 
But  when  the  Living  is  in  the  Gift  of  another,  the 
Bifhop  is  faid  to  give  the  Clerk  Injlitution  into  it 
on  the  Patron’s  Prefentation,  and  the  Archdeacon 
gives  him  Induttion  into  it  on  the  Bifhop’s  Mandate, 
as  well  from  the  Collation  as  Injlitution. 

COLLATION  [in  the  Common  Laid]  is  the 
Comparifon  or  Prefentation  of  a  Copy  to  its  Ori¬ 
ginal,  to  fee  whether  or  no  it  be  conformable  ,•  or, 
the  Ad  or  Report  of  the  Officer  who  made  the 
Comparifon. 

COLLATION  [in  a  Logical  Senfe]  is  the  fame 
as  a  comparing  of  one  thing  well  with  another  \ 
but  now-a-days  ’tis  ufed  for  an  Handfome  Treat  or 
Entertainment. 

COLLATIONE  Heremitagii  is  a  Writ  whereby 
the  King  confers  the  keeping  of  a  Hermitage  upon 
a  Clerk.  L. 

COLLATIONE  fatla  uni  pof  mortem  altcriusy 
is  a  Writ  direded  to  the  Juftices  of  the  Common- 
Pleas,  commanding  them  to  dired  their  Writ  to  a 
Bifhop,  for  the  admitting  a  Clerk  in  the  Place  of 
another  prefented  by  the  King,  who,  during  the 
Suit  between  the  King  and  the  Bifhop’s  Clerk,  is 
departed  this  Life.  For  Judgment  once  pafied  for 
the  King’s  Clerk,  and  he  dying  before  Admittance, 
the  King  may  beftew  his  Prefentation  to'  ano¬ 
ther.  L. 

A  Noun  COLLECTIVE  [with  Grammarians] 
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is  a  Term  applied  to  a  Noun  that  expreffes  a  Mul¬ 
titude,  tho’  it  be  lingular  in  itfclf }  as,  a  Company, 
an  Army,  a  Troop,  a  Flock,  &c. 

COLLEGIATE  Churches  are  Churches  built 
and  endowed  for  a  Body  Corporate,  of  a  Dean  or 
other  Pretident  and  Secular  Priefts  ^  as  Canons  or 
Prebendaries  in  the  faid  Church  \  fuch  as  are  with 
us,  Weffminffer ,  Windfor ,  Rtppony  Wolverhampton , 
Southwell ,  Manchefier,  <&c.  None  of  thefe  Colle¬ 
giate  Churches  are  Epifcopal  Sees  or  Cathedrals. 

COLLICLdE  are  the  J oining  of  the  R  until  a  La- 
chrymalia  into  one  PalTage  on  both  Sides,  which 
derive  the  Humour  of  the  Eye-lids  into  the  Cavity 
of  the  Noftrils.  The  Holes  that  are  made  in  the 
very  Tops  of  the  Eye-brows  defeend  in  little  Chan¬ 
nels,  they  fpread  themfelves  into  a  larger  Channel, 
and  are  continued  to  the  Tunick  of  the  Noftrils. 
The  fame  Holes  or  Openings  in  Flares,  Calves, 
and  Rabbits,  are  not  found  in  the  very  Eye-brows, 
but  a  little  more  inward  \  and  mod:  of  all  in  Birds, 
where  they  are  larger  than  in  any  other  Creatures. 
The  Membrane  which  feparates  the  Holes  here  is 
very  Ihort.  L.  Blanchard. 

COLLIQU ANS  Febris  is  one  of  the  Nature  of 
ordinary  burning  Fevers  j  but  by  its  exceffive  Heat, 
they  fay,  it  fuddenly  melts  the  Fat,  Flefli,  and  Sub- 
ftance  of  the  folid  Parts  of  the  Patient’s  Body ;  nay 
lometimes  diffolves  the  very  Blood  in  the  Veins, 
as  fome  tell  you,  and  difehargeth  the  fame  by  in- 
fenfible  Transpiration,  as  Sweat,  Urine,  or  Stool, 
&c. 

COLLIQU ATION,  or  Melting  of  Metals  : 
Thus  we  fay,  Silver  and  Lead  being  melted  or  col- 
liquated  together  over  a  ftrong  Fire,  will  mingle 
per  minima ,  that  is,  unite  throughly  together.  L. 

COLLIQU  ATION  [in  Medicine ]  is  ufed  to  dig¬ 
nify  fuch  a  Temperament  and  Difpofition  of  the 
Animal  Fluids,  as  proceeds  from  too  lax  a  Corn- 
pages,  whereby  they  flow  off  from  the  feveral 
Glands,  and  particularly  thro’  thofe  of  the  Skin, 
fafter  than  they  ought,  which  occafions  Fluxes  of 
many  kinds,  but  chiefly  profufe,  greafy  Sweats. 

COLLISION  is  the  ftriking  of  one  hard  Body 
againft  another,  or  ’tis  the  Fridtion  or  Percuffion  of 
two  Bodies  moving  violently  with  different  Direc¬ 
tions,  and  dafhing  againft  each  other. 

COLLUM  Minus  Uteri  is  the  Cavity  of  the 
Womb  next  its  internal  Orifice,  where  it  is  more 
Contracted  than  it  is  at  the  Bottom.  L. 

COLLUSION  [in  Common  Law ]  is  a  deceitful 
Agreement  orCompadt  between  two  or  more,  for 
the  one  Party  to  bring  an  Action  againft  another 
for  fome  evil  Purpofe,  as  to  defraud  a  third  Per- 
fon  of  his  Right,  <&c.  L. 

COLLUTIO  is  a  walking  of  the  Mouth  ;  as, 
when  ’tis  done  to  clean  or  faften  bad  or  loofe  Teeth, 
or  free  the  Gums  from  Ulcers,  &c.  L. 

COLLYRIUM  [of  Kca/ivbwp,  Gr]  is  an  oblong 
or  round  Tablet  or  Trochisk,  ufed  formerly  in  Di- 
itempers  of  the  Eyes,  and  was  then  called  by  the 
Arabian  Name  of  Seif  or  Stef.  It  was  diffolved 
in  a  convenient  Vehicle,  that  it  might  conveniently 
be  applied  j  and  from  hence  any  Medicines,  in  a 
Liquid  Form,  defigried  to  cure  Difeafes  in  the  Eyes, 
are  called  Collyrium. 

COLOBOMA  [of  K ohbCufxa,  Gr.]  is  the  grow¬ 
ing  together  of  either  Lips  or  Eye-lids,  or  the 
adhering  of  the  Ears  to  the  Head  preternaturally, 
&c. 

COLON  [of  K «Aoy,  Gr.]  is  the  fecond  of  the 
great  Guts,  arifing  from  the  Ccecum  Intejlinum  in 
the  Right  Flank,  and  adheres  to  the  Right  Kidney  ; 
thence  it  tends  up  into  the  Liver,  and  fome  times 


is  annexed  to  the  Gall-Bladder,  which  dyes  it  of  a 
Yellowilh  Clay-colour ;  thence  it  goes  on  tranfverlly 
under  the  Bottom  of  the  Stomach,  and  on  the 
Left  Hand  is  faftened  to  the  Spleen  j  after  which 
it  is  faftened  to  the  Left  Kidney,  winding  and 
turning  very  obliquely  there,  but  afterwards  it  de- 
feends  almoft  in  a  Right  Line.  It  is  the  wideft 
and  largeft  of  all  the  Guts,  and  is  ufually  about  8 
or  9  Hands-Breadths  long  j  it  abounds  with  fmall 
Cells,  or  little  Cavities,  every  where  :  It  hath  a 
Valve  to  hinder  any  thing  from  returning  from  the 
great  Guts  into  the  fmall. 

It  is  alfo  a  Point  [in  Grammar ]  mark’d  thus, 
( : )  and  ihews  a  Sentence  to  be  perfedt  or  entire, 
but  yet  the  Senie  depending  or  continuing  on ;  as 
in  this  of  Seneca  Ante  omnia  necejfe  eft,  feipfum 
aflimare  :  Quia  fere  plus  nobis  videmur  pojfe ,  puam 
pojjimus. 

COLONNADE  [in  Architecture"]  is  a  Range  of 
Pillars  running  quite  round  a  Building,  and  ftanding 
within  the  Walls  of  it. 

COLOUR  [in  a  Law  Senfe ]  is  a  Plea  that  is 
probable,  tho’  in  truth  falfe,  and  hath  this  End,  to 
draw  the  Trial  of  the  Caufe  from  the  Jury  to  the 
Judge. 

COLOUR  of  Office  is  always  ufed  [in  the  Law] 
in  an  ill  Senfe,  fignifying  fome  ill  Adt  done  under 
Countenance  ot  an  Office  ,•  and  fo  ’tis  oppofed  to 
Virtute  Officii ,  which  is  always  taken  in  the  belt 
Senie,  and  implies  a  Man’s  doing  a  right  and  juft 
Thing  under  the  Execution  of  his  Office. 

COLOUR.  It  hath  been  obferved,  that  tranf- 
parent  Subftances,  as  Glafs,  Water,  Air,  &c.  when 
made  very  thin,  by  being  blown,  into  Bubbles,  or 
otherwife  formed  into  Plates^do  exhibit  various 
Colours,  according  to  their  various  Thinneis,  al- 
tho’  at  a  greater  Diftance  they  appear  very  clear 
and  colourlefs.  About  thefe  Sir  IJdac  Newton ,  in 
his  Opticks ,  Book  2.  made  many  excellent  Obferva- 
tions,  ferving  to  illuftrate  and  demonftrate  the 
Theory  of  Colours  :  As, 

1.  By  compreffing  two  Prifms  hard  together,  fo 
that  their  Sides,  which  by  Chance  were  a  little 
convex,  might  fomewhere  touch,  he  found  the 
Place  where  they  touched  ro  become  abfolutely 
tranfparent,  as  if  they  had  been  there  but  one  con¬ 
tinued  Piece  of  Glafs  :  For  when  the  Light  fell  fo 
obliquely  on  the  Air  between  them  in  other  Places, 
as  to  be  all  refledted,  it  feemed,  in  the  Place  of 
Contadt,  to  be  all  tranfmitted,  infomuch  that  when 
look’d  upon,  it  appeared  like  a  little  dark  Spot,  and 
when  look’d  thro’,  it  feemed  like  a  Hole  in  that 
Air  which  was  formed  into  a  thin  Plate  by  being 
compreffed  between  the  Glafles  ;  and  thro’  that 
Hole  all  Objedts  that  were  beyond  it  might  be  feen 
diftindtly,  which  could  not  be  feen  at  all  through 
other  Parts  of  the  Glaffes  where  the  Air  was  inter¬ 
jacent.  By  preffing  the  Prifms  hard  together,  this 
Spot  would  become  confiderably  broader. 

2.  When  the  Plate  of  Air,  by  turning  the  Prifms 
about  their  common  Axis,  became  fo  little  inclin’d 
to  the  incident  Rays,  that  fome  of  them  began  to 
be  tranfmitted,  there  arofe  many  {lender  Arks  of 
Colours  in  it,  which  increafed  by  continuing  the 
Motion  of  thofe  Prifms,  and  bended  more  and 
more  about  the  faid  tranfparent  Spot,  till  they  were 
completed  into  Circles  or  Rings  encompafling  it, 
and  afterwards  continually  grew  more  and  more 
contracted.  Thefe  Arks,  at  their  firft  Appearance, 
were  of  a  Violet  and  a  Blue,  and  between  were 
White  Arks  of  Circles,  which  prefcntly,  by  conti¬ 
nuing  the  Motion  of  the  Prifms,  became  a  little 
tinged  in  their  inner  Limbs  with  Red  and  Yellow, 
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and  to  tbeir  outward  Limbs  the  Blue  was  adjacent. 
The  Motion  of  the  Prifms  round  their  Axis  being 
continued,  thefe  Colours  contract ed  more  and  more, 
fhrinking  towards  the  Whitenefs  on  either  Side  of 
it,  ’till  at  laid  they  totally  vanifhed  into  it,  and  then 
the  Circles  in  thofe  Parts  appeared  Black  and 
White,  without  any  other  Colours  intermixed  ;  but 
by  farther  moving  the  Prifms,  the  Colours  would 
emerge  out  of  the  Whitenefs  again. 

In  his  4th  Obfervation  he  coniidered  more  nicely 
the  Order  of  the  Colours  ^riling  out  of  the  white 
Circles,  according  as  the  Rays  become  lefs  and 
lefs  inclined  to  the  Plate  of  Air ;  and  by  ufing  two 
Objed  Glades  of  pretty  long  Telefcopes,  he  ob- 
ferved  the  Succeffion  and  Quantity  of  the  Colours 
to  be  thus :  Next  to  the  Pellucid  Central  Spot 
fucceeded  Blue,  White,  Yellow,  and  Red  j  the 
Blue  was  fo  fmall  that  he  could  not  difeern  it  in 
the  Circles  made  by  the  Prifms,  nor  could  he 
well  diftinguifh  any  Violet  in  it  ',  but  the  Yellow 
and  Red  were  pretty  copious,  and  feem’d  about  as 
much  in  Extent  as  the  White,  and  four  or  five 
times  more  than  the  Blue.  The  next  Circuit  or 
Order  of  Colours  fucceeding  and  compaffing  thefe, 
were  Violet,  Blue,  Green,  Yellow,  and  Red  ,  and 
thefe  were  all  copious  and  vivid,  except  the  Green, 
which  was  very  little  in  Quantity,  and  very  faint 
and  dilate.  Of  the  other  Four,  the  Violet  was  the 
leail  in  Extent,  and  the  Blue  lefs  than  the  Yellow 
atid  Red.  The  third  Circuit  or  Order  was  Purple, 
Blue,  Green,  Yellow,  and  Red  ,  in  which  the 
Purple  feemed  more  reddifh  than  the  Violet  in  the 
former  Circuit  j  and  the  Green  much  more  con- 
fpicuous,  and  as  vivid  and  copious  as  any  Colour 
there  but  the  Yeilow  but  the  Red  began  to  look 
faded,  and  very  much  inclining  to  Purple.  /After 
this  fucceeded  a  fourth  Circuit  or  Order  of  Green 
and  R.ed  :  The  Green  was  very  copious  and  lively, 
inclining  on  one  Side  to  Blue,  and  on  the  other  to 
Yellow  :  But  here  was  neither  Violet,  Blue,  nor 
Yellow,  and  the  Red  was  imperfed  and  dirty  : 
Alfo  the  fucceeding  Colours  became  more  and 
more  imperfed  and  dilute,  till  after  three  or  four 
Revolutions,  they  ended  in  perfed  Whitenefs. 

In  the  5  th  and  6th  Obfervation,  he  determines 
the  Thicknefs  of  the  Air  lying  between  the  Glaffes, 
by  which  each  Colour  was  produced  :  And, 

In  the  7th,  he  gives  a  Table  of  it  with  all  the 
Obliquities  of  the  Angle  of  Incidence.  See  Air. 

In  the  9th,  he  fhews,  That  the  Air  between  the 
two  Objedt  Glafles  exhibited  Rings  of  Colours,  as 
well  by  tranfmitting  Light  as  by  refleding  it }  which 
he  found  by  looking  thro’  the  GlalTes  :  But  the 
Central  Spot  was  now  White,  and  the  Colours  op- 
pofite  to  thofe  made  by  Reflexion  in  the  former 
Cafes  ;  i.  e.  thofe  Parts  of  the  Glafs  were  now 
Black,  which  before  were  White,  &  vice  verfa  j 
and  thofe  which  were  then  Red  were  now  Blue 3 
likewife  thofe  which  were  then  Yellow  were  now 
Violet,  &c . 

In  the  10th,  he  found,  That  by  wetting  the  Ob¬ 
jedt  Glaffes  a  little  at  the  Edges,  the  Water  crept 
Ilowly  in  between  them,  whereby  the  Circles  be¬ 
came  lefs,  and  the  Colours  more  faint  ;  and  he 
found  the  Diameters  of  the  coloured  Circles  made 
now  by  Water  to  thole  before  made  by  Air,  to  be 
about  Seven  to  Eight  and  that  if  any  other  Medi¬ 
um,  more  or  lefs  denfe  than  Water,  be  compreffed 
between  the  Glaffes,  their  Intervals  at  the  Rings 
caufed  thereby,  will  be  to  thofe  made  by  Air  as  the 
Sines  meafuring  the  Refradtion  made  out  of  that 
Medium  into  Air. 

In  the  1 2th,  he  found.  That  by  viewing  thefe 


Rings  in  a  darkened  Room,  they  became  more 
vifible  and  diitind,  and  appeared  in  a  greater 
Number. 

In  the  13th  Obfervation-,  he  found,  That  when 
the  Prifm  was  made, to  turn  round  its  Axis,  fo  that 
all  the  Colours  might  fucccffively  fall  on  that  Part 
of  the  Paper  which  he  faw  by  Reflexion  from  that 
Part  of  the  Glaffes  where  the  Circles  appeared,  fo 
that  all  the  Colours  might  be  fucceffively  refieded 
from  the  Circles  to  the  Eye,  while  it  was  held  im¬ 
moveable  :  He  found,  I  fay,  That  the  Circles 
which  the  Red  Light  made,  were  manifeftly  big¬ 
ger  than  thofe  made  by  the  Blue  and  Violet  j  and 
it  was  pleafant  to  fee  them  gradually  fwell  and  con¬ 
tract,  according  as  the  Colour  of  the  Light  was 
changed.  And 

In  the  14th  Obfervation,  he  found  then  the  Con¬ 
traction  or  Dilatation  of  the  Colours  was  fwifteft 
in  the  Red,  and  llowelt  in  the  Violet,  and  in  the 
intermediate  Colours  had  intermediate  Degrees  of 
Celerity  •,  and  he  gives  you  the  Proportions  in  Num¬ 
bers  :  And  he  lhews  alfo,  That  the  Thicknefs  of 
the  Air  between  the  Glaffes  there,  where  the  Ring 
is  fucceffively  made  by  the  Limits  of  the  five  prin¬ 
cipal  Colours  (Red,  Yellow,  Green,  Blue,  Violet) 
in  order,  are  to  one  another  very  nearly,  as  the  fix 
Lengths  of  a  Chord  which  found  the  Notes  in  a 
fixth  Major,  fol,  la ,  mi,  fa,  fol,  la.  But  that  it 
agrees  better  with  Obfervation,  to  fay,  That  the 
Thicknefs  of  the  Air  between  the  Glaffes  there, 
where  the  Rings  are  fucceffively  made  by  the  Li¬ 
mits  of  the  feven  Colours  (Red,  Orange,  Yellow, 
Green,  Blue,  Indico,  and  Violet)  in  order,  are  to 
one  another  as  the  Cube  Roots  of  the  Squares  of 
the  eight  Lengths  of  a  Chord,  which  found  the 
Notes  in  an  Eighth,  as  Jol,  la,  fa,  fol,  la,  mi,  fa, 
fol  ,•  that  is,  as  the  Cube  Roots  of  the  Squares  of 
the  Numbers,  1,  £,  3,  -f,  if,  f.  Then, 

In  the  15th  Obfervation,  he  manifeftly  fhews  the 
Origin  of  thefe  Rings  3  for  he  found  that  thefe 
Rings,  in  the  preceding  Obfervation,  were  not  of 
various  Colours  like  thofe  made  in  the  open  Air, 
but  appeared,  all  over,  of  that  Prifmatick  Colour 
only,  with  which  they  were  illuminated  j  and  by 
projecting  the  Prifmatick  Colours  immediately  up¬ 
on  the  Glafles,  he  found  that  the  Light  which  fell 
on  the  dark  Spaces  which  were  between  the  co¬ 
loured  Rings,  was  tranfmitted  thro’  the  Glafles 
without  any  Variation  of  Colour  for  on  a  white 
Paper  placed  behind,  it  would  paint  Rings  of  the 
fame  Colour  with  thofe  which  were  refleded,  and 
of  the  Bignefs  of  their  immediate  Spaces  3  fo  that 
’tis  plain,  That  the  Air  between  the  Glaffes,  accord - 
ing  to  its  various  Thicknefs ,  is  difpofcd  in  fome 
Places  to  re  field,  and  in  others  to  tran[mit  the  Light 
of  any  one  Colour ,  and  in  the  fame  Place  to  reflett 
that  of  one  Colour  where  it  tranfmits  that  of  ano¬ 
ther. 

In  the  1 6th  Obfervation,  he  found,  That  the 
Squares  of  the  Diameters  of  thefe  Rings  were  in 
Arithmetical  Progreffion. 

In  the  17th  and  18th  Obfervation,  he  confiders 
the  Phenomena  arifing  from  the  Colours  feen  in 
Bubbles  of  Water,  made  tenacious  by  a  little  Soap. 
And 

In  the  19th  Obfervation,  he  collects  the  Thick¬ 
nefs  of  the  Water  requifite  to  exhibit  one  and  the 
fame  Colour  at  feveral  Obliquities,  and  expreffes 
their  Proportions  in  a  Table.  And 

In  the  2 1  it  Obfervation,  he  fhews,  by  Help  of 
Obfervation  10  and  16,  the  Thicknefs  which  Plates 
of  Mufcovy -Glafs,  Water,  or  any  other  Subitances, 
have  at  any  Colour  exhibited  by  them. 
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In  the  22d  Obfervation,  he  found.  That  a  thin 
tranfparent  Body,  which  is  denfer  than  its  ambient 
Medium,  exhibits  more  brisk  and  vivid  Colours 
than  that  which  is  fo  much  rarer ;  as  he  particularly 
obferved  in  the  Air  and  Glafs :  For  blowing  Glals 
very  thin  at  a  Lamp-Furnace,  thofe  Plates  encom- 
paded  with  Air,  did  exhibit  much  more  vivid  Co¬ 
lours  than  thofe  of  Air  made  thin  between  two 
Glafles.  See  Obferv .  i  and  4. 

And  he  {hews  farther,  That  fince,  by  his  10th 
Obfervation,  the  Thicknefs  of  Air  to  the  Thicknefs 
of  Water  (which  between  the  fame  Glades  exhi¬ 
bited  the  lame  Colour)  was  as  4  to  3  ;  and  fince 
it  appears  (by  the  21ft  Obfervation)  that  the  Colours 
of  thin  Bodies  are  not  varied  by  varying  the  Am¬ 
bient  Medium,  therefore  the  Thicknefs  of  a  Bubble 
of  Water  exhibiting  any  Colour ,  will  be  d  of  the 
Thicknefs  of  Air  producing  the  fame  Colour  :  And 
fo,  according  to  Obfervation  21,  the  Thicknefs  of 
a  Plate  of  Glafs,  whofe  Refra&ion  of  the  mean 
Refrangible  Ray  is  meafured  by  the  Proportion  of 
the  Sines  of  31  to  20,  may  be  f-f  of  the  Thicknefs 
of  Air  producing  the  fame  Colours,  and  the  like  of 
other  Mediums.  And  on  thefe  Grounds  the  ex¬ 
cellent  Author  gives  a  Table,  wherein  the  Thick¬ 
nefs  of  Air,  Water,  arid  Glafs,  at  which  each  Co¬ 
lour  is  mod  intenfe  and  fpecifick,  is  expreffed  in 
Parts  of  an  Inch,  divided  into  100000  equal  Parts  j 
and  by  means  of  this  Table,  he  diews  how  to 
conjedure  at  the  Bigncfs  of  the  Parts  of  Natural 
Bodies  by  their  Colours. 

In  the  24th  Obfervation,  he  takes  Notice  of 
fomething  very  odd  and  furprifing  j  and  that  is, 
That  Bubbles  of  Water,  or  of  Glafs,  and  Plates  of 
Mufcovy-G lafs,  which  are  not  quite  thin  enough  to 
reprefent  the  various  Colours  above  mentioned,  yet 
when  look’d  on  thro’  a  Prifm,  fhould  appear  adorn’d 
with  Rings  or  Wavings  j  whereas  a  Prifm  ufually 
makes  Objeds  appear  coloured  only,  where  they 
are  terminated  with  Shadows,  or  have  Parts  une¬ 
qually  luminous :  And  the  Reafon  of  this  he  ex¬ 
plains  largely  in  p.  42,  43,  <&c.  of  Book  II.  Part  2. 
And  from  the  whole  he  effe&ually  proves  thofe 
Properties  of  Light  above  difeovered  to  be  con¬ 
nate  with  the  Rays,  and  immutable ;  and  confe- 
quenrly,  that  all  the  Productions  and  Appearances 
of  Colours  in  the  World  are  derived,  not  from  any 
JPhyfical  Change  caufed  in  the  Light  by  Refraction 
or  Reflexion,  but  only  from  the  various  Mixtures 
or  Separations  of  Rays,  by  virtue  of  their  different 
Refrangibility  or  Reflexibility.  And  in  this  Re- 
fpeCt  the  Science  of  Colours  becomes  a  Specula¬ 
tion  as  truly  Mathematical  as  any  other  Part  of 
Opticks,  fo  far  as  they  depend  upon  the  Nature  of 
Light,  and  are  not  produced  or  altered  by  the 
Power  of  Imagination,  or  by  ftriking  or  preffing 
the  Edges. 

Then  in  the  following  Part  of  the  fecond  Book, 
he  confiders  the  Phenomena  of  the  permanent  Co¬ 
lours  of  Natural  Bodies,  and  the  Analogy  between 
them  and  the  Colours  of  thin  tranfparent  Plates  : 
And  having  before  fhewn,  That  Bodies  appear  of 
divers  Colours ,  according  as  they  are  difpofed  to  re - 
fell  mofl  copioufy  the  Rays  originally  endued  with 
thefe  Colours ,  he  proceeds  to  examine  their  Confti- 
tutions,  and  to  ffiew  the  Reafon  of  their  thus  re¬ 
flecting  fome  Rays  more  copioufly  than  others  ; 
which  he  doth  in  the  following  Propofltions. 

Prop.  I. 

Thofe  Superfcies  of  tranfparent  Bodies  refell  the 

greatejl  ffuantity  of  Light  which  have  the  great- 

vol.  r. 


ef  refr ailing  Power  ;  that,  is,  which  intercede 
Mediums  which  differ  mof  in  their  refraliive 
Denfties  ;  and  in  the  Confines  of  equally  refr  ail¬ 
ing  Mediums  there  is  no  Reflexion . 

Prop.  It. 

The  leaf  Particles  of  almofl  all  natural  Bodies  are 
in  fome  meafure  tranfparent ,  and  the  Opacity  of 
thofe  Bodies  arifeth  from  the  Multitude  of  Re¬ 
flexions  caufed  in  their  internal  Parts. 

Prop.  III. 

Between  the  Parts  of  opake  and  coloured  Bodies  are 
many  Spaces ,  either  empty ,  or  replenifhed  with 
Mediums  of  other  Denfties  ;  as,  Water  between 
the  tinging  Corpufcles  with  which  any  Liquor  is 
impregnated  •  Air  between  the  aqueous  Globules 
that  confiitute  Clouds  or  Mifs  j  and  for  the  mojl 
part ,  Spaces  void  of  both  Air  and  Water ,  but  yet 
perhaps  not  void  of  all  Subfiance ,  between  the  Parts 
of  hard  Bodies. 

Prop.  IV. 

The  Parts  of  Bodies  and  their  Jnterftices ,  mufl  not 
be  lefs  than  of  fome  definite  Bi grief  's,  to  render 
them  coloured  and  opake. 

Prop.  V. 

The  tranfparent  Parts  of  Bodies,  according  to  their 
feveral  Sizes,  mufl  refleli  Rays  of  one  Colour , 
and  tranfmit  thofe  of  another ,  on  the  fame 
Grounds  .that  thin  Plates  or  Bubbles  do  refleli  or 
tranfmit  thofe  Rays.  And  this  I  take  to  be  the 
Ground  of  all  Colours  : 

For  if  a  thinned  or  plated  Body,  which  being  of 
an  even  Thicknefs,  appears  all  over  of  an  uniform 
Colour,  fhould  be  flipt  into  Threads,  or  broken  in¬ 
to  Fragments  of  the  fame  Thicknefs  with  the  Plate, 

I  fee  no  Reafon  why  every  Thread  or  Fragment 
fhould  not  keep  its  Colour  ;  and  confequendy,  why 
an  Heap  of  thofe  Threads  or  Fragments  fhould 
not  conftitute  a  Mafs  of  Powder  of  the  fame 
Colour  with  the  Plate  exhibited  before  it  was 
broken. 

And  the  Parts  of  all  natural  Bodies  being  like 
fo  many  Fragments  of  a  Plate,  mufl:  on  the  fame 
Grounds  exhibit  the  fame  Colours  j  and  that  they 
do  fo,  will  appear  by  the  Affinity  of  their  Proper¬ 
ties.  The  finely  coloured  Feathers  of  fome  Birds, 
and  particularly  thofe  of  Peacock’s  Tails,  do  in  the 
very  fame  Parc  of  the  Feather  appear  of  feveral 
Colours  in  feveral  Pofitions  of  the  Eye,  after  the 
very  fame  manner  that  thin  Plates  were  found  to 
do  in  the  7th  and  19th  Obfervations,  and  there¬ 
fore  arife  from  the  Thinnefs  of  the  tranfparent 
Parts  of  the  Feathers  ;  that  is,  from  the  Slendernefs 
of  the  very  fine  Hairs,  or  Capillamenta,  which 
grow  out  of  the  Sides  of  the  groffer  lateral  Bran¬ 
ches  or  Fibres  of  thofe  Feathers.  And  to  the  fame 
Purpofe  it  is,  that  the  Webs  of  fome  Spiders,  by 
being  fpun  very  fine,  have  appeared  coloured,  as 
fome  have  obferved  j  and  that  the  coloured  Fibres 
of  fome  Silks,  by  varying  the  Pofition  of  the  Eye, 
do  vary  their  Colour  :  Alfo  the  Colours  of  Silks, 
Cloaths,  and  other  Subftances,  which  Water  or  Oil 
can  intimately  penetrate,  become  more  faint  and, 
obfeure  by  being  im merged  in  thofe  Liquors,  and 
2  FI  h  recover 
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recover  their  Vigour  again  by  drying,  much  after 
the  manner  of  the  thin  Bodies  mentioned  in  the 
10th  and  12th  Obfervations.  Leaf-Gold,  fome 
Sorts  of  painted  Glafs,  the  Infufion  of  Lignum  Ne- 
phriticum ,  and  fome  other  Subftances,  reflect  one 
Colour  and  tranfmit  another,  like  thin  Bodies  in 
the  9th  and  20th  Obfervations.  And  fome  of  thofe 
coloured  Powders  which  Painters  ufe,  may  have 
their  Colours  a  little  changed,  by  being  very  ela¬ 
borately  and  finely  ground  j  where  I  fee  not,  what 
can  be  juftly  pretended  for  thofe  Changes^  befides 
the  breaking  of  their  Parts  into  lefs  Parts,  by  that 
Contrition,  after  the  fame  manner  that  the  Colour 
of  a  thin  Plate  is  changed  by  varying  its  Thick- 
nefs  :  For  which  Reafon  alfo  it  is,  that  the  co¬ 
loured  Flowers  of  Plants  and  Vegetables,  by  being 
bruifed,  ufually  become  more  tranfparent  than  be¬ 
fore,  or  at  leaffc  in  fome  Degree  or  other  change 
their  Colours.  Nor  is  it  much  lefs  to  thisPurpole, 
that  by  mixing  divers  Liquors,  very  odd  and  re¬ 
markable  Productions  of  Colours  may  be  effe&ed ; 
of  which  no  Caufe  can  be  more  obvious  and  ra¬ 
tional,  than  that  the  faline  Corpufcles  of  one  Li¬ 
quor  do  varioufly  adt  upon  or  unite  with  the  ting¬ 
ing  Corpufcles  of  another,  fo  as  to  make  them  fwell 
or  fhrink,  (whereby  not  only  their  Bulk ,  but  their 
Denfity  alfo,  may  be  changed) ;  or  to  divide  them 
into  fmaller  Corpufcles,  (whereby  a  coloured  Li¬ 
quor  may  become  tranfparent)  j  or  to  make  many 
of  them  affociate  into  one  Clufter,  whereby  two 
tranfparent  Liquors  may  compofe  a  coloured  one. 
For  we  fee  how  apt  thofe  faline  Menftruums  are 
to  penetrate  and  diftolve  Subftances  to  which  they 
are  applied,  and  fome  of  them  precipitate  what 
others  diftolve. 

In  like  manner,  if  we  confider  the  various  Phce- 
nornena  of  the  Atmofphere,  we  may  obferve,  that 
when  Vapours  are  raifed  they  hinder  not  the  Tranf- 
parency  of  the  Air,  being  divided  into  Parts  too 
imall  to  caufe  any  Reflexion  in  their  Superficies  : 
But  when,  in  order  to  compofe  Drops  of  Rain, 
they  begin  to  coalefce,  and  to  conftitute  Globules 
of  all  intermediate  Sixes,  thofe  Globules,  when 
they  become  of  a  convenient  Sixe,  to  refleCt  fome 
Colours  and  tranfmit  others,  may  conftitute  Clouds 
of  various  Colours,  according  to  their  Sixes  :  And 
I  fee  not  what  can  be  rationally  conceived  in  fo 
tranfparent  a  Subftance  as  Water,  for  the  Produc¬ 
tion  of  thele  Colours,  befides  the  various  Sixes  of 
its  Fluid  and  Globular  Particles. 

Prop.  VI. 

The  Tarts  of  Bodies  on  which  their  Colours  depend , 

are  denfer  thazz  the  Medium  which  pervades 

their  Interfices. 

This  appears  by  confidering,  that  the  Colour  of 
a  Body  depends  not  only  on  the  Rays  which  are 
incident  perpendicularly  on  its  Parts,  but  on  thofe 
alfo  which  are  incident  at  all  other  Angles  j  and 
that,  according  to  the  7th  Obfervation,  a  very  little 
Variation  of  Obliquity  will  change  the  refleded 
Colour,  where  the  thin  Body  or  fmall  Particle  is 
rarer  than  the  ambient  Medium,  infomuch  that 
fiuch  a  fmall  Particle  will,  at  di verily  oblique  Inci¬ 
dences,  refled  all  forts  of  Colours  in  fo  great  a 
Variety,  that  the  Colour  refulting  from  them  all, 
confufedly  refleded  from  a  Heap  of  fuch  Particles, 
muft  rather  be  White,  or  Grey,  than  any  other 
Colour  }  or  at  beft,  it  muft  be  but  a  very  imper- 
fed  and  dirty  Colour :  Whereas  if  the  thin  Body, 
or  fmall  Particle,  be  much  denfer  than  the  ambi¬ 


ent  Medium,  the  Colours,  according  to  the  19th 
Obfervation,  are  fo  little  changed  by  the  Variation 
of  Obliquity,  that  Rays  which  are  refleded  leaft 
obliquely,  may  predominate  over  the  reft  fo  much, 
as  to  caufe  a  Heap  of  Particles  to  appear  very  in- 
tenfely  of  their  Colour.  It  conduces  alfo  fome- 
thing  to  confirm  this  Propofition,  that,  according 
to  the  22d  Obfervation,  the  Colours  exhibited  by 
the  denfer  thin  Body  within  the  rarer,  are  more 
brisk  than  thofe  exhibited  by  the  rarer  within  the 
more  denfe. 

Prop.  VII. 

The  Bignefs  of  the  component  Tarts  of  Natural  Bo¬ 
dies  may  he  conjectured  by  their  Colours. 

For  fince  the  Parts  of  thefe  Bodies  (by  Trop.  5.) 
do  moft  properly  exhibit  the  fame  Colours  with  a 
Plate  of  equal  Thicknefs,  provided  they  have  the 
fame  refradive  Denfity  j  and  fince  their  Parts  feem 
for  the  moft  part  to  have  much  the  fame  Denfity 
with  Water  or  Glafs,  as  by  many  Circumftances 
is  obvious  to  colled  j  to  determine  the  Sixes  of 
thefe  Parts,  you  need  only  have  Recourfe  to  the 
preceding  Table,  where  the  Thicknefs  of  Water  or 
Glafs  exhibiting  any  Colour  is  expreffed.  Thus,  if 
it  were  defireS  to  know  the  Diameter  of  a  Cor- 
pufcle,  which  being  of  equal  Denfity  with  Glafs, 
fhall  refled  Green  of  the  third  Order  ;  (and  what 
the  Meaning  of  thefe  Orders  are,  I  have  explained 
above,  under  Sir  Ifaac’s  Ath  Obfervation).  The 
Number  in  the  Table  will  De  idL  which  fhews  it 
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4th,  and  his  iBth  Obfervation,  he  gathers  thefe 
Particulars  : 

1.  That  Scarlets ,  and  other  Teds ,  Oranges ,  and 
Yellows ,  if  they  be  pure  and  intenfe,  are  moft  pro¬ 
bably  of  the  fecond  Order  :  Thofe  of  the  firft  and 
third  alfo  may  be  pretty  good,  only  the  Yellow  of 
the  firft  Order  is  faint,  and  the  Orange  and  Red  of 
the  third  Order  have  a  great  Mixture  of  Blue  and 
Violet. 

2.  There  may  be  good  Greens  of  the  fourth  Or¬ 
der,  but  the  pureft  are  of  the  third  ;  and  of  this 
Order  the  Green  of  all  Vegetables  feems  to  be, 
partly  becaufe  of  the  Intenfenefs  of  their  Colours, 
and  alfo,  that  when  they  wither,  fome  of  them 
turn  to  a  Greenifli-yellow,  others  to  a  more  per¬ 
fect  Yellow,  or  Orange,  or  perhaps  to  Red,  paf- 
fing  firft  thro’  all  the  aforefaid  intermediate  Co¬ 
lours  ;  which  Changes  feem  to  be  effeded  by  the 
exhaling  ol  the  Moifture,  which  may  leave  the 
tinging  Corpufcles  more  denfe,  and  fomething  alfo 
augmented  by  the  Accretion  of  the  oily  and  earthy 
Part  of  that  Moifture.  Now  the  Green  is,  with¬ 
out  doubt,  of  the  fame  Order  with  thofe  Colours 
into  which  it  changes,  becaufe  the  Changes  are 
gradual  ;  and  thefe  Colours,  tho’  ufually  not  very 
full,  yet  are  often  too  full  and  lively,  to  be  of  the 
fourth  Order. 

3.  Blues  and  Turples  may  be  either  of  the  fecond 
or  third  Order,  but  the  beft  are  of  the  third.  Thus 
the  Colour  of  Violets  feems  to  be  of  that  Order, 
becaufe  their  Syrup,  by  acid  Liquors,  runs  Red, 
and  by  Urinous  and  Alkalixate  turns  Green.  For 
fince  ’tis  the  Nature  of  Acids  to  diftolve  and  atte¬ 
nuate,  and  of  Alkalies  to  precipitate  and  incraflate; 
if  the  Purple  Colour  of  the  Syrup  was  of  the  fe¬ 
cond  Order,  an  acid  Liquor,  by  attenuating  its 
tinging  Corpufcles,  would  change  to  a  Red  of 
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the  firft  Order  ;  and  an  Alkali,  by  incraffating 
them,  would  change  it  to  a  Green  of  the  fecond 
Order :  Which  Red  and  Green,  especially  the 
Green,  feem  too  imperfect  to  be  the  Colours  pro¬ 
duced  by  thefe  Changes  :  But  if  the  faid  Purple 
be  fuppofed  to  be  of  the  third  Order,  its  Change  to 
Red  of  the  Second,  and  Green  of  the  third,  may, 
without  any  Inconveniency,  be  allowed. 

If  there  be  any  Body  of  a  deeper  and  lets  Red- 
difh-purple  than  that  of  Violets,  ’tis  probable  its 
Colour  is  that  of  the  fecond  Order. 

The  Blue  of  the  firft  Order,  tho’  very  faint  and 
little,  may  poffibly  be  the  Colour  of  Some  Sub¬ 
ftances  ;  and  particularly,  the  Azure  Colour  of  the 
Sky  Seems  to  be  of  this  Order  :  For  all  Vapours* 
when  they  begin  to  condenfe  and  coalefce  into 
Small  Parcels,  become  firft  of  that  BigneSs  whereby 
Such  an  Azure  muft  be  reflected,  before  they  can 
conftitute  Clouds  of  other  Colours  :  And  So  this 
being  the  firft  Colour  which  Vapours  begin  to  re- 
fled!,  it  ought  to  be  the  Colour  of  the  fineft  and 
moft  transparent  Skies,  in  which  Vapours  are  not 
arrived  to  that  GroftheSs  requifite  to  refledt  other 
Colours,  as  we  find  it  by  Experience. 

4.  Whitenefs ,  if  moft  intenfe  and  luminous,  is 
that  of  the  firft  Order ;  if  lets  Strong  and  lumi¬ 
nous,  ’tts  a  Mixture  of  the  Colours  of  Several  Or¬ 
ders.  Of  this  laft  kind  he  takes  the  Whitenefs  of 
Froth,  Paper,  Linen,  and .  moft  white  Subftances, 
to  be ;  and  of  the  former,  that  of  white  Metals  : 
For  Since  the  denfeft  of  Metals  (Gold)  if  foliated, 
is  transparent,  and  that  all  Metals  become  transpa¬ 
rent  by  being  diftolved  in  Menftruums,  or  by  be¬ 
ing  vitrified,  the  Opacity  of  white  Metals  arifeth 
not  from  this  Denfity  alone ;  they  being  lefs  denfe 
than  Gold  would  be  more  transparent  than  it,  did 
not  Some  other  CauSe  concur  with  their  Denfity,  to 
make  them  opake.  And  this  Caufe  he  takes  to  be 
Such  a  Bignefs  of  their  Particles  as  fits  them  to  re- 
fiedt  the  White  of  the  firft  Order  :  For  if  they  be 
of  other  ThickneiTes,  they  muft  refledt  other  Co¬ 
lours,  as  is  manifeft  by  the  Colours  which  appear 
upon  hot  Steel  in  tempering  it,  and  Sometimes  up¬ 
on  the  Surface  of  melted  Metals  in  the  Skin  or 
Scoria  which  arifes  upon  them  in  their  cooling. 
And  as  the  White  of  the  firft  Order  is  ftrongeft 
which  can  be  made  by  Plates  of  transparent  Sub¬ 
ftances,  So  it  ought  to  be  ftronger  in  the  denfer 
Subftances  of  Metals  than  in  the  rarer  of  Air,  Wa¬ 
ter,  and  Glafs  :  Nor  doth  he  fee  but  that  Metal- 
lick  Subftances  of  fuch  a  Thicknefs  as  may  fit  them 
to  refledt  the  White  of  the  firft  Order,  may,  by 
reafon  of  their  great  Denfity,  (according  to  Prop.  1.) 
refledt  all  the  Light  incident  upon  them,  and  So  be 
as  opake  and  Splendent  as  ’tis  pollible  for  any  Body 
to  be.  Gold  or  Copper,  mixed  with  lefs  than  f- 
their  Weight  of  Silver,  Tin,  or  Regulus  of  Anti¬ 
mony,  either  in  Fufion,  or  amalgamated  with  a 
very  little  Mercury,  become  white,  which  fhews 
both  that  the  Particles  of  white  Metals  have  much 
more  Superficies,  and  So  are  [mailer  than  thofe  of 
Gold  and  Copper  ;  and  alfo,  that  they  are  So  opake 
as  not  to  Suffer  the  Particles  of  Gold  or  Copper  to 
Shine  thro’  them  :  Nor  is  it  to  be  doubted  but 
that  the  Colours  of  Gold  and  Copper  are  of  the 
fecond  Order,  or  of  the  third  j  and  therefore  the 
Particles  of  white  Metals  cannot  be  much  bigger 
than  is  requifite  to  make  them  refledt  the  White  of 
the  firft  Order.  The  Volatility  of  Mercury  argues 
that  they  are  not  much  bigger,  nor  may  they  be 
much  lefs,  left  they  lofe  their  Opacity,  and  become 
either  tranCparent,  as  they  do  when  attenuated  by 
Vitrification,  or  bv  Solution  in  Menftruums  }  or 


black,  as  they  do  when  ground  Smaller,  by  rubbing 
Siwer,  1  in,  or  Lead,  on  other  Subftances,  to  draw 
black  Lines.  The  firft  and  only  Colour  which 
white  Metals  take  by  grinding  their  Particles  SmaL 
ler,  is  Black  and  therefore  thew  While  ought  to 
be  that  which  borders  upon  the  black  Spot  in  the 
Centre  of  the  Rings  of  Colours  mentioned  in  the 
precedeing  Observation ;  that  is,  the  White  of  the 
firft  Order  :  But  if  you  would  hence  gather  tha 
Bignefs  of  Metallick  Particles,  you  muft  allow  for 
their  Denfity  :  For  were  Mercury  transparent,  its 
Denfity  is  Such,  that  the  Sine  of  Incidence  upon 
it  (by  Sir  IJaac  Newtons  Computation)  Would  be 
to  the  Sine  of  Refradting  as  71  to  30,  or  as  7  to  2  : 
And  therefore  the  Thicknefs  of  its  Particles,  that, 
they  may  exhibit  the  Same  Colours  with  thofe  of 
Bubbles  of  Water,  ought  to  be  lefs  than  the  Thicknefs 
of  the  Skin  of  thofe  Bubbles  in  the  Ratio  of  2  to  7. 

Whence  ’tis  pollible,  that  the  Particles  may  be 
as  little  as  the  Particles  of  Some  tranfparent  and 
volatile  Fluids,  and  yet  refledt  the  White  of  the 
firft  Order. 

5.  For  the  Production  of  Blacknefs,  he  Shews, 
That  the  Corpufcles  muft  be  lefs  than  any  of  thofe 
which  exhibit  any  other  Colours  ",  becaufe  at  all 
greater  Sizes  of  Particles  there  is  too  much  Light 
refledted  to  conftitute  this  Colour  :  But  if  they  be 
fuppofed  a  little  lefs  than  is  requifite  to  refledt  the 
White  and  very  faint  Blue  of  the  firft  Order,  they 
will  (according  to  Ob fer Nation  4,  8,  17,  and  18.) 
refledt  fo  very  little  as  to  appear  intensely  black, 
and  yet  may  perhaps  varioufly  refradt  it  to  and  fro 
within  them  Selves  So  long,  until  it  happen  to  be 
Stifled  and  loft,  by  which  means  they  will  appear 
black  in  all  Petitions  of  the  Eye,  without  any 
T ranfparence  :  And  from,  hence  may  be  underftood 
why  Fire,  and  that  more  Subtile  Diffolver  Putre- 
faction,  by  dividing  the  Particles  of  Subftances, 
turn  them  to  black  ;  why  Small  Quantities  of  black 
Subftances  impart  their  Colour  very  freely  and  in¬ 
tensely  to  other  Subftances  to  which  rhey  are  ap¬ 
plied,  the  minute  Particles  of  thefe,  by  reafon  of  their 
very  great  Number,  eafily  overfpreading  the  grofs 
Particles  of  others  ;  why  Glafs  ground  very  elabo¬ 
rately  with  Sand  on  a  Copper-plate,  till  it  be  well 
polifiied,  makes  the  Sand,  together  with  what  is 
worn  off  from  the  Glafs  and  Copper,  become  very 
black  ;  why  black  Subftances  do,  fooneft  of  all 
others,  become  hot  in  the  Sun’s  Light,  and  burn, 
(which  Eftedt  may  proceed  partly  from  the  Multi¬ 
tude  of  Refradtions  in  a  little  Room,  and  partly 
from  the  eafy  Commotion  of  So  very  Small  Par¬ 
ticles)  ,*  and  why  Blacks  are  ufually  inclined  a  little 
to  a  bluifh  Colour  j  for  that  they  arc  So,  may  be 
Seen  by  illuminating  white  Paper  by  Light  refledted 
from  black  Subftances,  when  the  Paper  will  ufu¬ 
ally  appear  of  a  Blueiflh-white ;  and  the  Reafon  is, 
becaufe  Black  borders  on  the  obfeure  Blue  of  the 
firft  Order  in  the  18th  ObferVatfon,  and  there*- 
fore  refledts  more  Rays  of  that  Colour  than  any 
other. 

The  Senjaticms  of  different  Colours  feem  to  arile 
from  hence,  That  Several  Sorts  of  Rays  do  make 
Vibrations  of  Several  Bigneffes,  which,  according 
to  their  Magnitudes,  do  e-xcice  Senfations  of  Seve¬ 
ral  Colours,  much  after  the  Manner  that  the  Vi¬ 
brations  of  the  Air,  according  to  their  feveral  Big- 
nefles,  do  excite  Senfations  of  different  Sounds  : 
And,  in  particular,  ’tis  probable,  that  the  moft 
refrangible  Rays  excite  the  fhorteft  Vibrations, 
and  fo  produce  the  Senfation  of  a  deep  Violet  Co* 
lour  ,*  and  that  the  leaft  refrangible  Rays  excite  the 
largeft  Vibrations,  and  fo  produce  the  Senfation  of 
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a  deep  Red  }  and  that  the  feveral  intermediate  Sorts 
of  Rays  do  excite  Vibrations  of  feveral  intermediate 
Bigneifes,  and  thereby  produce  the  Senfations  of 
the  feveral  intermediate  Colours. 

•  And  ’tis  probable  alfo,  that  the  Harmony  and 
Difcord  of  Colours  (tor  fume  Colours,  as  that  of 
Gold,  Yellow,  and  lndico,  are  agreeable  to  the 
Eyes,  and  fome  not)  arife  from  the  Proportions  of 
thefe  Vibrations  propagated  thro’  the  Fibres  of  the 
Optick  Nerves  into  the  Brain,  juft:  as  the  Harmony 
and  Difcord  of  Sounds  arifes  from  the  Vibrations 
of  the  Air.  See  I&wton’s  Opticks ,  at  the  End. 

He  thews  alfo  there,  at  the  21ft  Query,  That 
to  the  Production  of  all  the  Varieties  of  Colours, 
and  the  various  Degrees  of  Refrangibility  of  the 
Rays  of  Light,  there  is  nothing  more  neceffary, 
than  that  the  Rays  of  Light  be  fmall  Bodies  or  Par¬ 
ticles  of  different  Magnitudes  j  the  leaft  Size  of 
which  conftitute  a  deep  Violet  Colour,  as  being  the 
moft  dark  and  languid  of  all  others,  and  as  being 
moft  turned  out  of  their  Way  by  the  ACtion  of 
refraCting  Surfaces  upon  them  :  And  the  other 
Sizes  of  the  Rays  of  Light,  according  as  they  in- 
creafe  in  Magnitude,  do  exhibit  ftronger  and  brighter 
Colours,  as  Blue,  Green,  Yellow,  and  Red,  and 
are,  in  Proportion  to  their  Bignefs,  lefs  and  lefs 
capable  of  being  refraCted,  or  turned  out  of  their 
Way. 

Colour  may  be  conftdered  two  Ways.  1.  As  it  is 
a  Quality  refiding  in  the  Body  that  is  faid  to  be  fo 
and  fo  coloured,  or  which  doth  modify  the  Light 
after  fuch  and  fuch  a  manner.  Or, 

2.  As  more  properly  the  Light  itfelf,  which  fo 
modified,  ftrikes  upon  the  Organ  of  Sight,  and  pro¬ 
duces  that  Senfation  which  we  call  Colour. 

The  Peripateticks  affert  Colours  to  be  real  Quali¬ 
ties,  and  inherent  in  the  coloured  Bodies,  and  fup- 
pofe  that  Light  doth  only  difeover  them,  but  not 
any  way  effeCt  their  Production. 

Plato  thought  Colour  to  be  a  kind  of  Flame  con¬ 
fiding  of  moft  minute  Particles,  very  congruous  to 
the  Pores  of  the  Eye,  and  darted  againlf  it  from 
the  Object  :  And  fome  Moderns  will  have  Colour 
to  be  a  kind  of  internal  Light  of  the  more  lucid 
Parts  of  the  Object  darkened,  and  confequently 
altered  by  the  various  Mixtures  of  the  lefs  luminous 
Parts. 

Others,  as  did  fome  of  the  ancient  Anatomifts, 
maintain  Colour  not  to  be  a  lucid  Stream,  but  a 
corporeal  Effluvium  ilTuing  out  of  the  coloured 
Body. 

Others  account  for  all  Colours  out  of  the  various 
Mixture  of  Light  and  Darkneis  ;  and  the  Chymifts 
fometimes  will  have  it  arife  from  the  Sulphur,  and 
fometimes  from  the  Salt,  that  is  in  Bodies  ,•  and 
fome  alfo  from  the  third  Hypoftatick  Principle, 
Mercury. 

The  Cartesians ,  who  make  the  Senfation  of  Light 
to  be  the  Impulfe  made  on  the  Eye,  by  certain 
folid,  but  very  minute  Globules,  ealily  permeate- 
ing  the  Pores  of  the  Air  and  Diaphanous  Bodies 
Thefe,  I  fay,  derive  Colour  from  the  various  Pro¬ 
portion  of  the  direCt  Progrefs  or  Motion  of  thefe 
Globules,  to  their  Circumrotation  or  Motion  round 
their  own  Centres ;  by  which  means  they  are  qua¬ 
lified  to  ftrike  the  Optick  Nerve  after  diftinCt  and 
divers  Manners,  and  fo  do  produce  the  Perception 
of  various  Colours. 

Dr.  Hook-,  in  his  Micrographia ,  fays,  The  Phan- 
tafm  of  Colour  is  caufed  by  the  Senfation  of  the 
oblique  or  uneven  Pulfe  of  Light,  and  that  this  is 
capable  of  no  more  Varieties  than  two,  which  arife 
from  the  two  Sides  of  the  oblique  Pulfe ;  fo  that 


there  are  in  reality  but  two  fimple  Colours ,  that  is, 
Yellow  and  Blue  j  and  from  the  Mixture  of  which, 
and  a  due  Proportion  of  Black  and  White  (that 
is,  Darknefs  and  Light )  all  Colours  may  be  pro¬ 
duced. 

The  incomparable  Sir  Jfaac  Newton  found,  'by 
two  Experiments  on  Prifms,  that  there  is  a  great 
Difformity  in  the  Rays  of  Light,  and  that  here¬ 
by  the  Origin  of  Colours  may  be  unfolded.  The 
DoCtrine  therefore  of  Colours ,  according  to  his  No¬ 
tion  and  Experiments,  are  contained  in  the  follow¬ 
ing  Propofitions. 

1.  As  the  Rays  of  Light  differ  in  Degrees  of 
Refrangibility,  fo  they  alfo  differ  in  their  Difpofi- 
tion,  to  exhibit  this  or  that  particular  Colour. 

Colours  are  not  Qualifications  of  Light  derived 
from  Refradtions  or  Reflexions  of  Natural  Bodies 
(as  ’tis  generally  believed)  but  Original  and  Connate 
Properties,  which  in  divers  Rays  are  divers.  Some 
Rays  are  difpofed  to  exhibit  a  Red  Colour ,  and  no 
other  j  fome  a  Yellow,  and  no  other }  fome  a 
Green,  and  no  other  ,*  and  fo  the  reft :  Nor  are 
there  only  Rays  proper  and  particular  to  the  more 
eminent  Colours ,  but  even  to  all  their  intermediate 
Gradations, 

2.  To  the  fame  Degree  of  Refrangibility  ever 
belongs  the  fame  Colour ,  and  to  the  fame  Colour 
ever  belongs^  the  fame  Degree  of  Refrangibility. 
The  leaft  refrangible  Rays  are  all  difpofed  to  exhibit 
a  Red  Colour ;  and  contrarily,  thofe  Rays  which  are 
difpofed  to  exhibit  a  Red  Colour,  are  all  the  leaft 
refrangible :  So  the  moft  refrangible  Rays  are  all 
difpofed  to  exhibit  a  deep  Violet  Colour  ;  and  con¬ 
trarily,  thofe  that  are  apt  to  exhibit  fuch  a  Violet 
Colour ,  are  all  the  moft  refrangible  :  And  fo  all  the 
intermediate  Colours ,  in  a  continued  Series,  belong 
to  intermediate  Degrees  of  Refrangibility.  And 
this  Analogy  ’twixt  Colours  and  Refrangibility  is  very 
precife  and  ftriCt  ;  the  Rays  always  either  exactly 
agreeing  in  both,  or  proportionably  difagreeing  in 
both. 

3.  The  Species  of  Colour ,  and  Degree  of  Refran¬ 
gibility,  proper  to  any  particular  Sort  of  Rays,  is 
not  mutable  by  Refraction,  nor  by  Reflexion,  from 
Natural  Bodies,  nor  any  other  Caufe  that  could  be 
yet  obferved  j  when  any  fort  of  Rays  hath  been 
well  parted  from  thofe  of  other  Kinds,  it  after¬ 
wards  obftinately  retained  its  Colour ,  notwithftand- 
ing  all  Endeavours  to  change  it  ;  tho’  refraCted 
with  Prifms,  and  reflected  with  Bodies,  which  in 
Day-light  were  of  other  Colours  ;  having  alfo  inter¬ 
cepted  it  with  the  coloured  Film  of  Air,  intercede- 
ing  two  comprefiTed  Plates  of  Glafs,  tranfmitting  it 
thro’  other  coloured  Mediums,  and  thro’  Mediums 
radiated  with  other  forts  of  Rays,  and  diverfly  ter¬ 
minated  it,  and  yet  could  never  produce  any  new 
Colour  out  of  it.  It  would,  by  contracting  or  di¬ 
lating,  become  more  brisk  or  faint,  and  by  the 
Lofs  of  many  Rays,  in  fome  Cafes,  very  obfeure 
and  dark,  but  could  never  be  feen  to  change  in 
Specie. 

4.  Yet  a  feeming  Tranfmutation  of  Colours  may 
be  made  where  there  is  any  Mixture  of  divers 
forts  of  Rays  j  for  in  fuch  Mixtures  the  Compo¬ 
nent  Colours  appear  not,  but  by  their  mutually  al¬ 
laying  each  other,  conftitute  a  middling  Colour  ; 
and  therefore,  if  by  RefraCtion,  or  any  other  of 
the  aforefaid  Caufes,  the  difform  Rays,  latent  in 
fuch  a  Mixture,  be  feparated,  there  fhall  emerge 
Colours  different  from  the  Colour  of  the  Compofi- 
tion  j  which  Colours  are  not  now  generated,  but 
only  made  apparent,  by  being  parted  ;  for  if  they 
be  again  entirely  mix’d  and  blended  together,  they 
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will  again  compole  that  Colour  which  they  did  be¬ 
fore  Separation.  And  for  the  fame  Reafon,  Tranf- 
mutation  made  by  the  convening  of  divers  Colour s, 
are  not  real  j  for  when  the  diffbrm  Rays  are  again 
levered,  they  will  exhibit  the  very  fame  Colours, which 
they  did  before  they  entered  the  Compofition ;  as 
you  fee  Blue  and  Yellow  Powders,  when  finely  mixt, 
appear  to  the  naked  Eye  Green ■,  and  yet  the  Colours 
of  the  component  Corpufcles  are  not  thereby  really 
tranfmuted,  but  only  blended  ;  for  when  viewed 
with  a  good  Microfcope,  they  dill  appear  Blue  and 
Yellow  interfperfedly. 

y.  There  are  therefore  two  forts  of  Colours ,  the 
one  original  and  fimple  }  the  other  compounded 
of  thei'e.  The  original  and  primary  Colours  are, 
Red,  Yellow ,  Green ,  Blue ,  and  a  Violet  Purple ,  to¬ 
gether  with  Orange,  Indico,  and  an  indefinite  Variety 
of  intermediate  Gradations. 

6.  The  fame  Colours  in  Specie  with  thefe  primary 
ones,  may  be  alfo  produced  by  Compolition  ;  for 
a  Mixture  of  Yellow  and  Blue,  makes  Green  j  of  Red 
and  Yellow,  makes  Orange  j  of  Orange  and  Yellowijb 
Green,  makes  Yellow  :  And  in  general,  if  any  two 
Colours  be  mixed,  which  ih  the  Series  of  thofe  ge¬ 
nerated  by  the  Prifm,  are  not  too  far  didant  one 
from  another,  they,  by  their  mutual  Alloy,  com¬ 
pound  that  Colour  which  in  the  faid  Scries  appear- 
eth  in  the  Mid-way  between  them  j  but  thofe  which 
are  fituated  at  too  great  a  Diftance,  do  not  fo ; 
Orange  and  Indico  produce  not  the  intermediate 
Green  \  nor  Scarlet  and  Green ,  the  intermediate 
Yellow. 

7.  But  the  moll  furprifing  and  wonderful  Com¬ 
position  was  that  of  Whitenefs.  There  is  no  one 
fort  of  Rays  alone  which  can  exhibit  this  :  ’Tis 
ever  compounded,  and  to  its  Compofition  are  re- 

uifite  all  the  aforefaid  primary  Colours  mixed  in  a 
ue  Proportion  ;  for  all  the  Colours,  of  the  Prifm 
being  made  to  converge,  and  thereby  to  be  again 
mixed  as  they  were  in  the  Light  before  it  was  inci¬ 
dent  upon  the  Prifm,  will  produce  Light  entirely 
and  perfectly  White,  and  not  at  all  fenfibly  differing 
from  a  direct  Light  of  the  Sun ,  unlefs  when  the 
Glades  are  not  fufficiently  clear. 

8.  Hence  therefore  it  comes  to  pafs,  that  White- 
nefs  is  the  ufual  Colour  of  Light  ;  for  Light  is  a 
ccnfufcd  Aggregate  of  Rays  indued  with  all  forts  of 
Colours,  as  they  are  promifeuoufy  darted  from  the 
various  Parts  of  luminous  Bodies  :  And  of  fuch  a 
confufed  Aggregate  is  generated  Whitenefs ,  if  there 
be  a  due  Proportion  of  the  Ingredients ;  but  if  any 
one  predominate,  the  Light  mud  incline  to  that 
Colour,  as  it  happens  in  the  Blue  Flame  of  Brim- 
done,  the  Yellow  Flame  of  a  Candle,  and  the  vari¬ 
ous  Colours  of  the  fixed  Stars. 

9.  Thefe  things  conlidered,  the  Manner  how 
Colours  are  produced  by  the  Prilm  is  evident ;  For 
the  Rays  condituting  the  incident  Light,  fince 
thofe  that  differ  in  Colour,  proportionably  differ  in 
Refrangibility,  they,  by  their  unequal  RefraCtions, 
muff  be  fevered  and  difperfed  into  an  oblong  Form, 
in  an  orderly  Succeffion  from  the  lead  refraCted 
Scarlet  to  the  molf  refraCted  Violet.  And  for  the 
fame  Reafon  it  is,  that  Objedts,  when  look’d  upon 
thro’  a  Prifm,  appear  coloured  :  For  the  difform 
Rays,  by  their  unequal  Refractions,  are  made  to 
diverge  towards  leveral  Parts  of  the  Retina ,  and 
there  exprefs  the  Images  of  things  coloured,  as 
they  do  the  Sun’s  Image  upon  a  Wall  :  And  by 
this  Inequality  of  Refradtions,  they  become  not 
only  coloured,  but  alfo  very  confufed  and  indidindt 

10.  Why  the  Colours  of  the  Rainbow  appear  in 
falling  Drops  of  Rain,  is  alfo  from  hence  evident , 
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for  thofe  Drops  which  refradt  the  Rays  difpofed  to 
appear  Purple  in  greated  Quantity  to  the  Specta¬ 
tors  Eye,  refradt  the  Rays  of  other  forts  fo  much 
lefs,  as  to  make  them  pals  befide  it  and  fuch  are 
the  Drops  on  the  Infide  of  the  primary  Bow,  and 
on  the  Outfide  of  the  fecondary  or  exterior  one  : 
So  thefe  Drops  which  refradt  in  greated  Plenty 
the  Rays  apt  to  appear  Red  towards  the  Spectators 
Eye,  refradt  thofe  of  other  forts  fo  much  more,  as 
to  make  them  pafs  befide  it  ;  and  fuch  are  the 
Drops  on  the  exterior  Part  of  the  primary,  and 
interior  Part  of  the  fecondary  Bow. 

11.  The  odd  Phtenomenon  of  an  Infufion  of 
Lignum  Nephriticum ,  Leaf-Gold,  Fragments  of  co¬ 
loured  Glafs ,  and  fome  other  tranfparently  coloured 
Bodies  appearing  in  one  Pofition  of  one  Colour, 
and  of  another  in  another,  are,  on  thefe  Grounds^ 
no  longer  Riddles  ;  for  thofe  are  Subdances  apt  to 
reflect  one  fort  of  Light,  and  tranfmit  another,  as 
may  be  feen  in  a  dark  Room,  by  illuminating  them 
with  fimilar  or  uncompounded  Light:  For  then 
they  appear  of  that  Colour  only  with  which  they 
are  illuminated,  but  yet  in  one  Pofition  more  vivid 
and  luminous  than  in  another,  accordingly  as  they 
are  difpofed  more  or  lefs  to  reflect  or  tranfmit  the 
incident  Colour. 

12.  From  whence  alfo  is  manifed  the  Reafon  of 
an  unexpected  Experiment,  which  Dr.  Hook  in  his 
Micrography ,  relates  to  have  made  with  two  Wedge¬ 
like  tranfparent  Veffels,  filled  the  one  with  a  Red , 
the  other  with  a  Blue  Liquor  j  namely,  that  tho’ 
they  were  feverally  tranfparent  enough,  yet  both  to¬ 
gether  became  opake  ,•  for  if  one  transmitted  only 
Red,  and  the  other  only  Blue,  no  Rays  could  pafs 
thro’  both. 

13.  That  the  Colours  of  all  natural  Bodies  have 
no  other  Origin  than  this,  that  they  are  variouflv 
qualified  to  reflect  one  fort  of  Light  in  greater 
Plenty  than  another :  And  this  was  experimented  in 
a  dark  Room,  by  illuminating  thofe  Bodies  with 
uncompounded  Light  of  divers  Colours  ;  for  by  that 
means  any  Body  may  be  made  to  appear  of  any 
Colour  :  They  have  there  no  appropriate  Colour , 
but  ever  appear  of  the  Colour  of  the  Light  cad  up¬ 
on  them  j  but  yet  with  this  Difference,  that  they 
are  more  brisk  and  vivid  in  the  Light  of  their  own 
Day-light  Colour.  Minium  appeareth  there  of  any 
Colour  indifferently  with  which  it  is  illudrated, 
but  yet  mod  luminous  in  Red :  And  fo  Bife  ap¬ 
peareth  indifferently  of  any  Colour  with  which  'tis 
illudrated,  but  yet  mod  luminous  in  Blue  *  and 
therefore  Minium  refleefeth  Rays  of  any  Colour ,  but 
mod  copioufly  thofe  indued  with  Red ;  and  confe- 
quently,  when  illudrated  with  Day-light,  that  is, 
with  all  forts  of  Rays  promifeuoufly  blended,  thofe 
qualified  with  Red  Avail  abound  mod  in  the  reflec¬ 
ted  Light,  and  by  their  Prevalence,  caufe  it  to  ap¬ 
pear  of  that  Colour  :  And  for  the  fame  Reafon, 
Bife  reflecting  Blue  mod  copioufly,  fhall  appear 
Blue  by  the  Excefs  of  thofe  Rays  in  its  reflected 
Light  and  the  like  of  other  Bodies.  And  that  this 
is  the  entire  and  adequate  Caufe  of  their  Colours  is 
manifed,  becaufe  they  have  no  Power  to  change 
or  alter  in  the  Colours  of  any  fort  of  Rays  incident 
apart,  but  put  on  all  Colours  indifferently  with 
which  they  are  enlightened. 

Thefe  things  being  fo,  it  can  be  no  longer  dis¬ 
puted,  whether  there  be  Colours  in  the  Dark  ?  Nor 
whether  they  be  the  Qualities  of  the  ObjeCls  we 
fee?  No  nor,  perhaps,  whether  Light  be  a  Body  ? 
For  fince  Colours  are  the  Qualities  of  Light,  have- 
ing  its  Rays  for  their  entire  and  immediate  Subjc’Ct, 
how  can  we  think  thofe  Rays  Qualities  alfo,  unlefs 
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one  Quality  may  be  the  Subjed  of,  and  fuftain  ano- 
ther^  which,  in  effed,  is  to  call  it  Subfiance  ?  We 
fhould  not  know  Bodies  from  Subftances,  were  it 
not  for  their  fenfible  Qualities  ;  and  the  Principal 
of  thofe  being  now  found  due  to  fomething  elfe, 
we  have  as  good  Reafon  to  believe  that  to  be  a 
Subftance  alfo. 

Thus  far  went  this  wonderful  Man,  as  long  fince 
as  the  Year  1675,  as  you  may  fee  more  at  large  in 
the  Fhilofoph.  TranfaBions^  N.  And  as  himfelf 
acquaints  us,  with  his  ufual  Modefty,  in  his  excel¬ 
lent  Treatife  of  Opticks ,  juft  now  publifhed,  and 
come  to  my  Hands  while  this  Part  was  compofing 
at  the  Prefs,  where  the  Reader  will  meet  with  ample 
Satisfaction,  as  to  all  Parts  of  the  admirable  Doc¬ 
trine  of  Light  and  Colours.  And  that  the  World 
may  fee,  that  the  Account  he  fo  long  ago  publifhed 
of  this  Theory,  was  both  intelligible,  and  certainly 
true,  I  have  fubjoined  the  fubfequent  Experiments, 
which  came  to  my  Hands  a  Year  ago,  and  are  in- 
ferted  here  alfo  at  the  Defire  of  their  Author,  the 
ingenious  Mr.  John  Ferks  of  Old-fwinford  in  Wor- 
chefier-Jhire. 

An  AbfiraB  of  Sir  Ifaac  NewtonV  Do  Brine  con¬ 
cerning  Light  and  Colours. 

1.  Light  confifts  of  an  infinite  Number  of  Rays, 
right-lined  and  parallel ;  but  of  different  Degrees  of 
Refrangibility,  when  meeting  with  a  different  Me¬ 
dium. 

2.  Each  Ray,  according  to  its  Degree  of  Refran¬ 
gibility,  when  fo  refracted,  appears  to  the  Eye,  of  a 
different  Colour. 

3.  The  leaft  refrangible  Rays  appear  of  a  deep 
Scarlet,  the  moft  refrangible  appear  of  a  violet 
Blue,  the  intermediate  proceeding  from  Scarlet  to 
Yellowifh,  then  to  Light-Green,  and  fo  to  Blue. 

4.  The  Colours  arifing  from  the  different  Refran¬ 
gibility  of  Light,  are  not  only  the  more  noted  Co¬ 
lours  of  Red,  Yellow,  Green,  and  Blue,  but  alfo 
all  the  intermediate  Degrees  of  Red  to  Yellow, 
of  Yellow  to  Green,  <&c.  differing  as  the  Degrees 
of  Sound  from  Grave  to  Acute,  in  which  there  are 
not  only  the  Notes  of  common  Denomination, 
but  alfo  indefinite  intermediate  Degrees  of  Sounds, 
which  are  diftind  different  Sounds,  as  the  other. 

5.  Whitenefs  (fuch  as  the  Sun’s  Light  appears) 
containing  all  thefe  Degrees  of  Refrangibility,  is 
confequently  made  up  of  all  the  above  mentioned 
Colours. 

6.  Simple  or  homogeneal  Colours  are  fuch  as 
are  produced  by  homogeneal  Lights  or  Rays,  that 
have  the  fame  Degree  of  Refrangibility,  and  mix’d 
Colours  are  fuch  as  are  produced  by  Rays  of  dif¬ 
ferent  Refrangibility. 

7.  Rays  of  the  fame  Refrangibility  produce  the 
fame  Colour,  which  Colour  is  not  alterable  by  re¬ 
peated  Refradions,  only  made  more  ftrong  or  faint, 
as  the  Rays  are  united  or  fcattered. 

8.  All  Bodies  appear  of  this  or  that  Colour,  ac¬ 
cording  as  the  Surfaces  are  adapted  to  refled;  only 
the  Rays  of  fuch  a  Colour,  or  (at  leaft)  in  more 
Plenty  than  the  reft. 

. Experiments ,  for  Confirmation  of  the  foregoing 
DoBrine. 

Experiment  I. 

The  great  Experiment  on  which  Sir  Ifaac  New¬ 
ton  grounds  his  Dodrine  (and  which  he  calls  Ex- 


perimentum  Crucis)  is  after  this  manner :  B  E  and 
F  G  are  two  Boards  about  four  or  five  Yards  Dis¬ 
tance,  having  in  each  of  them  a  little  round  Hole 
at  D  and  H,  about  one  Fourth  of  an  Inch  Diame¬ 
ter.  ABC  is  a  Prifm  expofed  to  the  Sun,  IKL 
is  another  Prifm,  whofe  Side  I  K  is  near  parallel 
to  the  Side  B  C  of  the  other,  and  receiving  the 
Rays  D  H,  refrads  them  to  fall  on  a  Paper  n  m. 


The  Colours  will  fall  from  H  to  O,  on  the  Board 
FG;  I  -et  one  only  Colour  (fuppofe  Blue)  fall  on 
the  Hole  H,  and  it  will  be  refraded  by  the  Prifm 
IKL,  to  fall  (fuppofe)  at  M  ;  then  move  the 
Glafs  ABC  about  its  Axis,  fo  as  to  bring  another. 
Colour  (fuppofe  the  Red  at  O)  to  the  Hole  H, 
and  it  will,  by  the  Glafs  I  K  L,  be  refraded,  not 
to  M,  but  another  Place  (fuppofe  N)  fome  Dif- 
tance  from  the  other  ;  and  in  like  manner  will 
each  Colour  be  refraded  to  fall  on  a  different  Place, 
tho’  the  Glafs  I  K  L  be  held  unmoved.  This  Ex¬ 
periment  proves  the  different  Refrangibility  of  the 
Rays  of  Light,  and  that  different  Colours  do  thence 
arife. 

For  the  Holes  D  and  H  being  fixed,  and  alio 
the  Glafs  IKL,  ’tis  plain,  that  the  Rays  have  a 
like  Incidence  on  the  Glafs  IKL  but  the  different 
Places  where  they  fall  on  the  Paper,  as  M,  N,  &c. 
lhew  a  different  Refradion  in  the  Glafs  I  K  L ;  and 
the  Eye  difcovers  a  different  Colour,  according  to 
the  different  Places  on  which  the  Rays  fall,  which 
demonftrates  the  fundamental  Dodrine  of  the 
Theory. 

Sir  Ifaac  Newton  direds  this  to  be  done  in  a 
dark  Room,  where  (no  doubt)  all  will  appear  more 
exad  and  lively.  My  Trial  (tor  want  of  Conve- 
niencies)  was  in  an  open  Room,  but  it  fucceeded 
well  enough  to  fatisfy  me  of  the  Truth. 

He  obferves,  that  the  oblong  Image  of  Colours 
HO,  will  be  about  five  times  its  Breadth,  which 
alfo  fhews  the  different  Refrangibility  of  the  Rays, 
which  otherwife  would  be  near  as  round  as  the 
Hole  D  is. 

Experhnent  II. 

Being  in  a  convenient  Room,  where  the  Sun 
fhines  thro’  a  Hole  or  open  Cafement,  turn  your 
Back  towards  the  Sun,  and  hold  the  one  End  of 
the  Prifm  fo  to  your  Eye,  that  the  Sun  may  fhine 
on  the  other  End  j  then  move  it  fo  about  its  Axis, 
that  the  Colours  may  appear  fomewhere  on  the 
Wall,  find  the,  Colours  with  your  Eye  looking 
thro’  the  other  End  of  the  Glafs,  and  there  will 
appear  a  Spot  of  perfed  Light. 

The  Reafon  of  this  Appearance  is  this :  The  pa¬ 
rallel  Rays  D  E,  meeting  with  the  Glafs  at  E,  and 
again  with  the  Air  at  F,  are  feparated  by  thefe 
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two  Refractions,  the  lead  refrangible  appear  Red 
at  r»  and  the  mod  refrangible  appear  Blue  at  b. 


intercepted,  as  at  P,  the  Light  near  O  will  not  be 
clear  White,  but  inclining  to  the  remaining  Co¬ 
lours.  If  the  Blue  be  wanting,  the  White  will  be 
fomewhat  Reddifh  or  Flelh-Colour and  if  the 
Red  be  wanting,  the  White  will  incline  to  be 
fomething  Blueifti  ;  and  if  only  one  Colour  be  let 
come  to  the  Lens,  that  Colour,  without  Alteration, 
will  be  transferred  to  the  Paper  K  L. 

This  Experiment  lhews,  i.  That  all  the  Colours 
being  united,  make  Light  or  Whitenefs.  2.  That 
if  any  original  Colour  be  wanting,  the  White  will 
not  be  pure.  3.  That  a  Ample  Colour  is  not  alter¬ 
able  by  farther  Refractions  j  which  alfo  will  appear 
if  another  Prifm  be  put  at  O. 

Experiment  IV. 

Let  A  B  Gr  H  be  a  Piece  of  fine  Silk  of  a  lively 
Scarlet-Colour,  whofe  Edges,  A  B  and  G  H,  are 


with  the  intermediate  Colours  between.  Thefe 
Colours  being  viewed  by  the  Eye  at  E,  the  Rays 
come  back  (near)  the  fame  way  they  went,  and 
are  therefore,  in  like  manner  united  at  the  Eye, 
as  they  were  in  their  Incidence  from  the  Sun,  and 
confequently  have  the  fame  Appearance  (White)  as 
the  Light  itfelf.  The  Place  where  the  Spot  of 
Light  appears  to  the  Eye,  is  at  G,  where  the  Rays 
would  have  fallen,  had  they  not  been  intercepted, 
2nd  of  a  Bignefs  according  to  what  Light  falls  on 
the  Glafs  j  whereas  the  coloured  Image  b  y  r  will 
appear  four  or  five  times  longer,  by  reafon  of  the 
fcattering  of  the  differently  refradted  Ray. 

Experiment  III. 

A  B  C  is  the  Prifm,  upon  one  of  whofe  Sides 
is  put  a  Pad  board  or  thick  Paper  A  B,  or  the  like, 


with  a  little  round  Hole  at  E,  which  being  expofed 
to  the  Sun’s  Rays  D  E,  they  are  refradted  and  car¬ 
ried  fin  Colours)  towards  H  I. 

LI  I  is  a  Lens  (or  a  common  Magnifying-Glafs) 
broad  enough  to  receive  all  the  coloured  Rays, 
where,  they  being  made  to  converge  by  the  Glafs, 
they  will  be,  united  in  O,  the  Focus  of  the  Glafs. 

Hold  a  Piece  of  Paper  K  L  in  the  Focus,  where 
all  the  Colours  are  united,  and  the  little  Spot  at  O 
will  be  perfedt  Light  or  Whitenefs  ;  but  if  the 
Paper  K  L  be  held  further  or  nearer  off  (as  at  M 
or  NT)  the  Colours  will  appear.  If  any  Colours  be 
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ftreight,  parallel,  and  fmooth  :  Let  C  D  E  F  be 
another  Piece,  of  Violet-Blue  Silk,  like  and  equal 
to  the  other.  Let  them  be  placed,  as  in  the  Fi¬ 
gure,  on  fome  black  Cloth  or  Door,  with  their 
Edges  in  a  ftreight  Line.  View  them  thro’ a  Prifm 
at  about  two  or  three  Yards  Diftance  :  The  Axis 
of  the  Prifm  being  parallel  to  the  Pofition  of  the 
Silks  :  So  will  the  blue  Piece  C  F  appear  lower 
than  the  other  j  viz.  as  in  c  d  e  f.  The  Reafon  of 
which  Appearance  is,  that  Blue  is  more  refrangible 
than  Red. 

This  'bill  more  fully  appear ,  if,  infead  of  the 
Blue  Silk  C  F,  there  be  let  fall  in  the  Place 
of  C  F,  the  Blue  Rays  fro?n  another  Prifm , 

( the  other  Colours  being  intercepted  by  a  Paper 
•with  a  Jquare  Hole  for  the  Blue  to  pafs  throi’). 
If  the  Silk  A  H,  and  the  Blue  Square  C  F,  be 
•viewed  thro ’  a  Prifm  ( as  before)  the  Blue  will 
appear  far  below ,  as  at  K  L  j  this  being  a 
more  perfett  Blue  than  any  Silk  can  be  of. 

Experiment  V. 

Let  M  N  be  the  black  Cover  of  a  Book,  Paper 
coloured  Black,  or  the  like  j  upon  which  lay  in  a 
ftreight  Line,  five  or  fix  little  Squares  of  white 
Paper,  about  the  Bignefs,  and  at  the  Diftance,  as 
in  the  Figure,  firft  Column  :  View  thefe  thro’  a 
Prifm,  fo  as  that  the  Row  of  little  Squares  have 
its  one  End  towards  you,  or  be  in  a  Plain  perpen¬ 
dicular  to  the  Axis  of  the  Prifm,  and  about  two 
Foot  diftant  from  the  Glafs  ;  fo  will  you  fee  a 
Stream  of  Colours  proceeding  from  every  Square, 
towards  the  next  nearer  you,  the  Colours  arifing 
out  of  each  white  Square.  Move  thefe  Squares 
near  to  one  another,  or  put  others  between  them, 
as  in  the  fecond  Column  (ftill  keeping  them  in  a 
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{freight  Line)  and  you  will  fee  as  they  come  near, 
that  the  Colours  mixing  one  with  another,  will 
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If  a  fquare  Paper  be  held  fo  {freight  before  you, 
that  the  two  Side  Edges  be  in  a  Plane  perpendicular 
to  the  Axis  of  the  Glafs,  they  will  be  White,  and 
no  Colours  appear  but  at  the  Top  and  Bottom, 
the  ftreaming  of  the  Colours  being  in  fuch  a  per¬ 
pendicular  Plane  j  as  may  be  obferved,  by  looking 
at  any  white  Spot  thro’  the  Glals,  and  then  turning 
it  a  little  obliquely  to  the  Horizon,  or  one  End 
higher  than  the  other. 

So  in  the  Pofition  of  the  Glafs  D  E  (fee  the  fol¬ 
lowing  Figure)  the  white  Spot  afeends  its  Colours 


alter,  approaching  nearer  to  White  till  the  Squares 
touch,  and  then  all  the  Colours  being  perfectly 
mix’d,  they  produce  Whitenefs,  and  appear  as  in 
the  third  Column,  a  white  Line,  only  tagg’d  with 
Red  at  the  Top,  and  Blue  at  the  Bottom,  there  be¬ 
ing  no  other  Colours  coming  from  above  to  mix 
with  the  uppermoft  Red,  nor  any  Colours  below 
the  Blue,  at  Bottom,  for  it  to  mix  with.  If  you 
turn  the  Paper  M  N  ahde  a  little  from  its  Perpen¬ 
dicularity  to  the  Glafs,  the  third  Column,  which 
before  appeared  White,  will  all  appear  in  Colours 
arifing  out  of  the  White,  and  ftreaming  towards 
you,  &bdng  always  in  a  Plane  perpendicular  to  the 
Axis  of  the  Prifm. 

From  this  Experiment,  and  the  foregoing  Doc¬ 
trine,  we  have  the  Reafon  why  a  Sheet  of  white 
Paper,  or  the  like,  appears  coloured  only  at  the 
Edges,  for  there  only  the  Colours  want  others  to 
mix  with  them.  In  the  Middle,  taking  any  Point, 
the  feveral  Colours,  from  fo  many  other  Points, 
meet  there,  as  make  White.  For  Inftance : 


B 


Let  rr  be  any  little  Particle  in  the  Middle  of 
the  white  Surface,  whofe  other  Colours  ftreaming 
towards  B,  leave  the  Particle  r  r  itfelf  Red,  as  the 
Squares  will  do  in  the  leaft  Experiment.  The  Yel¬ 
low,  of  the  Particle  y  y ;  the  Green,  of  the  Par¬ 
ticle  g  g ;  the  Blue,  of  the  Particle  b  b  j  do  all  meet 
on  the  Particle  r  r,  which  is  Red. 

(For  if  b  b  were  a  white  Particle,  and  all  black 
about  it,  its  blue  Colour  would  be  feen  upon  r  r; 
and  if  g  g  were  another,  its  Blue  would  be  below 
r  r,  and  its  Green  upon  it,  &c.)  and  fo  there  being 
a  Concurrence  of  all  the  Colours  that  make  up 
White,  it  confequently  appears  White.  The  fame 
is  to  beAaid  of  any  other  Particle  lying  fo  far  from 
the  Edges,  as  to  have  other  Particles  between  to 
tranfmit  their  Colours. 
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towards  b ;  and  in  the  Pofition  F  G,  the  Colours 
ftream  from  a  to  c.  If  a  black  Spot,  as  A,  upon 
a  Paper,  be  viewed  thro’  the  Prifm,  the  Top 
will  have  Green  and  Blue  upon  it,  and  under  the 
lower  Part  will  appear  Red  and  Yellow  :  The  Rea¬ 
fon  of  which  is,  that  the  Blue  comes  from  the 
White  above  it,  and  appears  on  the  Black,  there 
being  no  other  Colours  to  mix  with  it.  The  Red 
appears  under  the  Spot,  becaufe  the  black  Spot 
tranfmits  no  other  Colours  to  mix  with  the  Red. 

Experiment  VI. 

Hold  the  Prifm  fo  to  the  Sun,  as  that  the  Colours 
may  appear  upon  a  large  plain  Wall,  as  at  A  B  i 
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turn  the  Prifm  fwiftly  about  its  Axis,  fe>  as  that  the 
Colours  may  move  fwiftly  up  and  down,  as  from 
B  toC. 

So  will  there  appear  no  Colour  diftinft,  but  a 
faint  white  Streak  between  B  and  C,  which  fo  ap¬ 
pears,  becaufe  (by  the  Svviftnefs  of  the  Motion)  the 
feveral  Colours  are  confounded  and  mix’d,  and 

therefore 
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therefore  appear  White  j  then  move  the  Glafs  in 
fuch  manner,  that  the  Colours  may  move  Side¬ 
ways,  and  fwiftly,  from  B  to  D  ;  in  which  Cafe 
the  Colours  will  not  difappear,  ,but  make  a  (ort  of 
Lift  of  feveral  Colours,  becaufc  they  are  not  mix’d 
to  make  Whitenefs,  but  each  Colour  keep  in  its 
own  Line. 

Experiment  VII. 

In  a  dark  Room,  having  a  little  Hole  for  the 
Sun’s  Rays  to  come  in,  apply  the  Prifm  to  the 
Hole,  fo  as  that  the  Colours  may  appear  on  a  Wall. 
Hold  a  Quantity  of  Smalt,  or  Powder-Blue,  or  Blue 
Silk,  in  the  Colour  feverally,  and  it  will  appear 
dear,  of  the  Colour  of  the  Rays  that  fall  on  it, 
viz.  Red  while  the  Red-light  falls  upon  it,  and 
Yellow  when  the  Yellow-light  falls  on  it  j  but  of 
all  the  Colours,  it  will  moft  ftrongly  refled  the  Blue, 
the  Surface  being  moft  difpofed  to  refled  thofe 
Rays,  &c. 

Then  view  a  Quantity  of  Vermilion,  or  a  little 
Piece  of  Scarlet-Silk  in  Blue-light,  and  ’twill  appear 
Blue,  and  Green  in  the  Green-light  j  but  of  all  the 
Colours,  ’twill  moft  ftrongly  refled  the  Scarlet 
Rays,  and  appear  deepeft  of  that  Colour.  This 
Experiment  confirms  the  8th  Propofition,  That 
Bodies  appear  of  the  Colour  of  thofe  Rays  that 
are  moft  plentifully  refleded  from  the  Body  to  the 
Eye.  Thus  far  Mr.  Peris. 

I  can  now  only  give  you  fome  of  the  Proportions 
of  Sir  Ifaac  Newtons  excellent  Book  of  Opticks ,  re¬ 
lating  to  the  Dodrine  of  Eight  and  Colours ,  with 
fomething  from  him  by  way  of  Proof  and  Illuftra- 
tion,  in  the  moft  eminent  and  material  Points. 

Prop.  I. 

Eights  which  differ  in  Colour ,  differ  alfo  hi  Degrees 
of  Refr angibility . 

Prop.  II. 

The  Light  of  the  Sim  confjls  of  Rays  differently 

refrangible. 

Prop.  III. 

The  Sun's  Light  conffs  of  Rays  differing  in  Refiexi- 
bility  j  and  thofe  Rays  are  more  reflexible ,  which 
are  more  refrangible ,  than  others. 

This,  which  feems  to  be  a  furprifing  Property 
of  Light,  not  before  difeovered,  he  proves  in  his 
oth  and  ioth  Experiments  of  the  firft  Book,  where 
tis  evident,  that  the  Rays  within  a  Prifm,  and  re- 
fraded  by  its  Bafe  at  their  going  out  into  the  Air, 
being,  by  the  Revolution  of  the  Prifm  round  its 
Axis,  made  fo  oblique  to  the  Bafe,  as  thereby  to 
begin  to  be  totally  refleded  by  it.  Then  he  fhews, 
that  thefe  Rays  become  firft  of  all  totally  refleded, 
which  before,  at  equal  Incidences  with  the  reft, 
had  fullered  the  greateft  Refradion :  And  the  fame 
thing  he  found  to  happen  alfo,  when  the  Refledion 
was  made  by  the  common  Bafe  of  two  Prifms  placed 
fo  together  as  to  make  a  Parallelopiped,  as  in  the 
loth  Experiment. 

Prop.  IV. 

Probl.  I. 

To  feparate  from  one  another  the  Homogeneal  Rays 
of  Compound  Light. 
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Prop.  V. 

Homogeneal  Light  is  refraded  regularly  without 
any  Dilatation ,  Splitting ,  or  Shattering ,  of  the 
Rays  }  and  the  confujed  Vifon  of  Objects-,  feen 
through  refracted  Bodies  by  Heterogencal  Light , 
arifes  from  the  different  Refr  angibility  of  feveral 
forts  of  Rays. 

This  he  proves  in  his  5th,  12th,  13  th,  and  14th 
Experiments  j  from  whence  it  appears,  that  the  crofs 
Pofition  of  a  fecond  Prifm,  to  refrad  the  Light  of 
the  Sun  which  came  to  it  from  a  former  Prifm, 
placed  at  the  fmall  Hole  of  a  darkened  Room,  did 
not  at  all  dilate  the  Image  or  Coloured  Spedrum ,  as 
to  Breadth,  nor  increafe  its  Dimenfions  that  way  : 
As  alfo,  that  homogeneal  Light  refraded  by  a  Prifm, 
did  not  exhibit  ah  oblong  coloured  Image,  as  hete- 
rogeneal  Light  doth,  but  that  a  round  Spot  of  it 
was,  by  the  Prifm,  refraded  cxadly  in  the  fame 
Figure,  and  of  the  fame  Colour  it  was  before  the 
new  Refradion  ;  and  moreover,  that  Flies,  and 
fuch  like  fmall  Objeds,  placed  in  homogeneal  Light, 
and  viewed  thro’  a  Prifm,  were  not  thereby  at  all 
rendered  confufed  and  indiftind,  as  to  Appearance  } 
whereas,  iF  placed  in  heterogencal  Light,  and  viewed 
after  the  fame  manner,  they  feemed  egregioufly 
confufed. 

BOOK  II. 

Prop.  I. 

The  Phenomena  of  Colours ,  in  refelted  or  refraded 
Light ,  are  not  caufed  by  new  Modifications  of  the 
Light  varioufiy  imprefi ,  according  to  the  various 
Terminations  of  the  Light  and  Shadow. 

For  by  the  ioth  Experiment  ( Book  I.)  ’tis  evident, 
that  the  Sun’s  Light  being  tranfmitted  into  a  dark 
Room,  thro’  the  parallel  Surface  of  two  Prifms 
fattened  together  in  the  Form  of  a  Parallelopiped, 
became  totally  of  one  Colour,  either  uniformly 
Yellow  or  Red,  at  its  emerging  out  of  the  Prifm. 
In  the  Produdion  of  which  Colour,  the  Confine 
of  Shadows  (he  fhews)  can  have  nothing  to  do  ; 
becaufe  the  Light  changes  from  White,  to  Yellow, 
Orange,  and  Red,  fucceflfively,  without  any  Alte¬ 
ration  of  the  Confine  of  Shadow.  At  both  Edges 
of  the  emerging  Light,  where  the  contrary  Con¬ 
fines  of  Shadow  ought  to  produce  different  Ef- 
feds,  the  Colour  is  one  and  the  fame,  whether  it 
be  White,  Yellow,  Orange,  or  Red  j  and  in  the 
Middle  of  the  emerging  Light,  where  there  is  no 
Confine  of  Shadow  at  all,  the  Colour  is  the  very 
fame  as  at  the  Edges,  the  whole  Light  at  its  En¬ 
trance  being  of  one  uniform  Colour,  whether  White, 
Yellow,  Orange,  or  Red,  and  going  on  thence  per¬ 
petually  without  any  Change  of  Colour,  fuch  as  the 
Confine  of  Shadow  is  vulgarly  fuppofed  to  work  in 
its  refraded  Light,  at  its  Emergence. 

Neither  can  thefe  Colours  arife  from  any  new 
Modifications  of  the  Light  by  Refradions,  becaufe 
they  change  fucceflfively  from  White,  to  Yellow, 
Orange,  or  Red,  while  the  Refradions  remain  the 
fame  ;  and  alfo,  becaufe  the  Refradions  are  made 
contrary-ways  by  parallel  Superficies,  which  deftroy 
one  another s  Effeds. 

He  fhews  alfo  in  Experiment  1.  of  this  2d  Book , 
That  by  applying  an  Iron  Wire,  or  fuch  like  Body, 
to  a  proper  Part  of  a  very  large  Prifm,  pofited. 
about  20  Foot  from  the  Hole  of  a  darkened  Room, 
you  may  fo  intercept  the  Rays  at  their  Entrance, 
2  K  k  as 
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as  to  take  away  any  one  Colour  (which  you'  pleafc) 
either  wholly  or  in  Part,  out  of  the  Spedtrum  or 
coloured  Image,  and  leave  the  reft  remaining ; 
which  Chews,  that  all  Colours  have  an  Indifference 
to  any  Confines  of  Shadow  ;  and  therefore  the  Dif¬ 
ferences  of  thefe,  cne  from  another,  don’t  arife 
from  the  different  Confines  of  Shadow,  whereby 
the  Light  is  varioufly  modelled,  as  hath  hitherto 
been  the  Opinion  of  Philofophers.  Again,  a  Lens 
being  placed  about  8  Foot  from  the  Prifm  at  the 
Hole,  had  a  Paper  placed  in  its  Focus,  which,  when 
it  was  fituate  perpendicular  to  the  Light,  appeared 
of  its  own  Colour,  White  ;  but  when  very  much 
oblique,  appeared  Yellow  and  Red  when  inclined 
one  Way,  and  Blue  when  turned  another  ;  and  yet 
here  the  Confines  of  Light  and  Shadow,  and  the 
Refradtions  of  the  Prifm,  remained  in  all  Cafes  the 
fame.  And  the  Reafon  of  the  Phenomenon  (he 
Chews)  is  this  :  That  the  Paper  in  one  Pofture  be¬ 
ing  more  oblique  to  the  more  refrangible  Rays  than 
to  the  Iefs,  is  more  ftrongly  illuminated  by  the  lat¬ 
ter  than  by  the  former  ;  and  therefore  the  left  re¬ 
frangible  Rays  are  predominant  in  the  refledted 
Light;  and  where-ever  they  are  fo,  they  tinge  the 
Light  with  Yellow  or  Red  ;  as  when  the  Paper 
being  placed  in  the  contrary-way,  and  in  an  oblique 
Pofture,  the  more  refrangible  Rays  become  predo¬ 
minant  ;  and  they  always  tinge  the  Light  with  Blues 
and  Violet  Colours. 


the  immergent  Rays  be  inclined  to  the  incident, 
the  Whiteneft  of  the  immerging  Light,  will  (by 
Degrees)  in  palling  on  from  the  Place  of  Immer- 
gence,  become  tinged  in  its  Edges  with  Colours. 
He  thinks  he  can  gather  two  Theorems  (which  he 
there  gives)  and  by  which  the  Refradtions  of  the 
Rays  of  every  fort  made  out  of  any  Medium  into 
Air,  are  known  by  having  the  Refradtion  of  the 
Rays  of  one  fort ;  and  alfo,  the  Refradtion  out  of 
one  Medium  into  another,  may  be  had  as  often  as 
you  have  the  Refradtions  out  of  them  both  into 
any  third  Medium.  And  thefe  Theorems,  if  ad¬ 
mitted  into  Opticks,  would  give  a  Scope  to  treat 
that  Subjedt  voluminouily,  after  a  new  manner,  not 
only  by  teaching  thofe  things  which  tend  to  the 
Perfedtion  of  Villon,  but  alfo  by  determining  (ma¬ 
thematically)  all  kinds  of  Phenomena  of  Colours 
which  could  be  produced  by  Refradtion. 

Prop.  IV. 

Colours  may  be  produced  by  Compofition ,  'which  (hall 
be  like  the  Colours  of  homogeneal  Light,  as  to  the 
appearance  of  Colour ,  but  not  as  to  the  Immuta¬ 
bility  of  it  ;  and  the  Conftitution  of  Light  ajid 
thofe  Colours ,  by  how  much  more  they  are  com¬ 
pounded,  by  fo  much  are  they  lefs  full  and  intenfe ; 
and  by  too  much  Compofition ,  they  may  be  diluted 
and  ‘weakened,  till  they  ceafe.  'There  may  alfo 
Colours  be  produced  by  Compofition ,  'which  are 
not  fully  like  any  of  the  Colours  of  homogeneal 
Light . 

Prop.  V. 

Whitenefs ,  and  all  Grey  Colours  between  White  and 
Black ,  may  be  compounded  of  other  Colours  ;  and 
the  Whitenefs  of  the  Suns  Light  is  compounded 
of  all  the  primary  Colours  mixed  in  a  due  Pro¬ 
portion. 

This  he  proves  by  many  Experiments,  and  in 
particular  by  this  :  That  a  Lens  being  placed  to 
receive  the  coloured  Spedtrum  caft  from  a  Prifm, 
at  the  Hole  of  a  darkened  Room,  the  Light  in  the 
Focus  of  a  Lens  converged,  and  there  made  a 
bright  Spot,  which  received  on  a  white  Paper 
there,  and  in  a  right  or  normal  Pofition  to  the 
Rays,  appeared  White  on  the  Paper  ;  but  if  either 
the  Paper  be  moved  towards  the  Hole,  or  behind 
the  Focus  of  the  Lens,  it  will  prefently  begin  to 
appear  coloured  with  the  ufual  Colours  of  the 
Prifm.  Now  the  Reafon  of  its  appearing  white  at 
the  Focus,  was,  becaufe  there  all  the  Rays  were 
exadfly  mingled  ;  for  if  any  Colour,  fuppofe  the 
Red  or  Blue,  were,  by  the  Interpofition  of  fome 
Body,  intercepted  at  the  Lens,  the  Image  in  the 
Focus  would  never  appear  White,  but  fome  how 
coloured ;  fo  that  to  make  Whiteneft  the  Blending 
or  Mixture  of  the  Rays,  is  neceffary.  And  then 
in 

Prop.  VI. 

He  propofes  this  Problem  :  In  a  Mixture  of  primary 
Colours ,  the  Quantity  and  Quality  of  each  being 
given ,  to  know  the  Colour  of  the  Compound . 

Prop.  VII. 

All  the  Colours  in  the  Univerfe  which  are  made  by 
Light ,  and  depend  not  on  the  Power  of  Imagina¬ 
tion ,  are  cither  the  Colours  of  homogeneal  Lights , 
or  compounded  of  Juch  ;  and  that  either  accurately 
or  very  nearly ,  according  to  the  Pule  of  the  pre¬ 
ceding  Problem. 
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Prop.  II. 

All  homogeneal  Light  hath  its  proper  Colour  an - 
fwering  to  its  Degree  of  Refrangibility  ;  and  that 
Coliur  cannot  be  changed  by  Reflections  and  Re¬ 
fractions. 

This  is  plain  by  Experiment  ;  for  after  he  had 
feparated  the  feveral  forts  of  Rays  one  from  ano¬ 
ther  (as  he  fhews  how  to  do  in  the  Experiments 
belonging  to  the  4th  Propofition  of  his  Firjl  Book ) 
and  by  that  means  got  a  Quantity  of  homogeneal 
Light  :  This  Spot  of  homogeneal  Light  was  after¬ 
wards  uncapable  of  being  changed  by  either  Re¬ 
fradtion  or  Refledtion,  and  all  Bodies  placed  in  that 
homogeneal  Light  ft  ill  appeared  of  its  Colour,  how¬ 
ever  different  their  own  proper  Colours  were  from 
that  :  From  whence  he  concludes.  That  if  the 
Sun’s  Light  confifted  but  of  one  fort  of  Rays,  there 
would  be  but  one  Colour  in  the  whole  World ;  nor 
would  it  be  poffible  to  produce  any  new  Colour  by 
Refledtions  and  Refradtions  :  And  confequently  all 
the  Variety  of  Colours  depend  upon  the  Compofi¬ 
tion  of  Light. 

Prop.  III. 

Problem. 

To  defne  the  Refrangibility  of  the  feveral  forts  of 
homogeneal  Light  anfwering  to  the  feveral  Colours. 

In  this  the  Author  is  very  curious  and  exadt, 
fhewing  the  Laws  of  the  Refradtions  out  of  Glafs 
into  Air ;  whence,  by  the  three  Axioms  of  his  firft 
Book,  the  Laws  of  Refradtions  out  of  Air  into 
Glaft  are  ealily  derived.  And  finding  by  Experi¬ 
ment,  That  when  Light  goes  out  of  Air,  thro’  fe¬ 
veral  contiguous  refradting  Mediums  (as  thro’  Wa¬ 
ter  arid  Glaft)  and  thence  goes  out  again  into  Air, 
whether  the  refradting  Surfaces  be  parallel  or  in¬ 
clined  to  one  another,  that  Light,  as  often  as  by 
contrary  Refradtions  ’tis  fo  corredted,  as  that  it 
emergeth  in  Lines  parallel  to  thofe  in  which  it  was. 
incident,  continues  ever  after  to  be  White  :  But  if 
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For  in  Book  II.  Prop.  I.  he  fhews,  That  the 
Changes  of  Colours  made  by  Refradions,  do  not 
arife  from  any  new  Modifications  of  the  Rays  im- 
preft  by  thofe  Refradions,  and  by  the  various  Ter¬ 
minations  of  Light  and  Shadow,  as  has  been  the 
conftant  and  general  Opinion  of  Philofophers.  He 
has  likewife  proved,  That  the  feveral  Colours  of  the 
homogeneal  Rays,  do  conftantly  anfwer  to  their 
Degrees  of  Refrangibility  (Prop.  I.  Lib.  I.  and 
Prop.  II.  Lib.  II.)  and  that  their  Degrees  of  Re- 
frangibility  cannot  be  changed  by  Refradions  and 
Reflexions  (Prop.  II.  Lib.  I.)  and  by  confequence, 
that  thofe  Colours  are  likewife  immutable.  He  has 
alfo  proved  diredly,  by  refrading  and  refleding 
homogeneal  Lights  apart,  that  their  Colours  can¬ 
not  be  changed  (Prop.U.  Lib.  II.).  Fie  has  proved 
alfo,  That  when  the  fevaral  forts  of  Rays  are  mix’d, 
2nd  in  croffing,  pafs  thro’  the  fame  Space,  they 
do  not  ad  fo  upon  one  another,  fo  as  change 
each  others  colorifick  Qualities  (Exp.  X.  Lib.  II.) 
but  by  mixing  their  Adions  in  the  Senforium,  be¬ 
get  a  Senfation  differing  from  what  either  would 
do  apart  j  that  is,  a  Senfation  of  a  mean  Colour 
between  their  proper  Colours  ;  and  particularly, 
when,  by  the  Concourfe  and  Mixtures  of  all  forts 
of  Rays,  a  white  Colour  is  produced,  the  White  is 
a  Mixture  of  all  the  Colours  which  the  Rays  would 
have  apart  (Prop.  V.  Lib.  II.)  The  Rays  in  that 
Mixture  do  not  lofe  or  alter  their  feveral  colorifick 
Qualities,  but  by  all  their  various  kinds  of  Adions, 
mix’d  in  the  Senforium,  beget  a  Senfation  of  a 
middling  Colour  between  all  the  Colours,  which  is 
Whitenefs  j  for  Whitenefs  is  a  Mean  between  all 
the  Colours,  having  itfelf  indifferently  to  all,  fo  as 
with  equal  Facility  to  be  tinged  with  any  of  them. 
A  red  Powder  mix’d  with  a  little  Blue,  or  Blue 
with  a  little  Red,  doth  not  prefently  lofe  its  Co¬ 
lour  j  but  a  white  Powder  mix’d  with  any  Colour, 
is  prefently  tinged  with  that  Colour,  and  is  equally 
capable  of  being  tinged  with  any  other  Colour 
whatever.  He  has  likewife  fhtwn,  That  as  the 
Sun’s  Light  is  mix’d  of  all  forts  of  Rays,  fo  its 
Whitenefs  is  a  Mixture  of  the  Colours  of  all  forts 
of  Rays,  thofe  Rays  having,  from  the  Beginning, 
their  feveral  colorifick  Qualities,  as  well  as  their  fe¬ 
veral  Refrangibilities,  and  retaining  them  perpetu¬ 
ally  unchanged,  notwithftanding  any  Refradions  or 
Reflexions  they  may  at  any  time  fuffer  y  and  that 
whenever  any  fort  of  the  Sun’s  Rays  is  by  any 
means  fas  by  Reflexion,  in  Exper.  IX,  X.  Lib.  I.) 
or  by  Refradion,  as  happens  in  all  Refradions, 
feparated  from  the  reft,  then  they  manifeft  their 
proper  Colours. 

Thefe  things  having  been  proved,  fays  he,  the 
Sum  of  all  this  amounts  to  the  Proportion  here 
to  be  proved  y  for  if  the  Sun’s  Light  is  mixed  of 
feveral  forts  of  Rays,  each  of  which  have  originally 
their  feveral  Refrangibilities,  and  colorifick  Quali¬ 
ties,  and  notwithftanding  their  Refradions  and  R e- 
fl exions,  and  their  various  Separations  and  Mix¬ 
tures,  keep  thole  their  original  Properties  perpetu¬ 
ally  the  fame,  without  Alteration  j  then  all  the  Co¬ 
lours  in  the  World  muft  be  fuch  as  conftantly  ought 
to  arife  from  the  original  colorifick  Qualities  of  the 
Rays  whereof  the  Lights  confift,  by  which  thofe 
Colours  are  leen  :  And  therefore,  if  the  Rcafon 
of  any  Colour  whatever  be  required,  we  have  no¬ 
thing  elfe  to  do  but  to  confider  how  the  Rays  in  the 
Sun’s  Light  have  by  Reflexions  or  Refradions,  or 
other  Caufes,  been  parted  from  one  another,  or 
mixed  together  j  or  otherwife,  to  find  out  what 
iorts  of  Rays  are  in  the  Light,  by  which  that  Co¬ 
lour  is  made,  and  in  what  Proportion  i  and  then, 
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by  the  laft  Problem,  to  learn  the  Colour  which 
ought  to  arife  by  mixing  thofe  Rays  (or  their  Co¬ 
lours)  in  that  Proportion.  After  this,  in 

Prop.  VIII.  and  IX. 

He  fjewsy  how  by  thefe  difeovered  Properties  of 
Light ,  to  explain  the  Colours  made  by  Prifms ,  and 
alfo  thoje  of  the  Rainbow.  And  then  in 

Prop.  X. 

By  the  fame  difeovered  Properties  of  Light?  he  ex¬ 
plains  the  permanent  Colours  of  Natura'  Bodies. 

Shewing  that  their  Colours  arife  from  hence,  that 
fomc  natural  Bodies  refled  fome  fort  of  Rays,  and 
others,  other  forts,  more  copioufly  and  ftrongly 
than  the  reft  :  As  for  Inftance,  Minium,  or  Red- 
lead,  refleds  the  leaft  refrangible,  or  Red  making 
Rays  moft  copioufly,  and  thence  appears  Red  : 
But  Violets  reflect  the  moft  refrangible  moft  copi¬ 
oufly,  and  thence  have  their  proper  Colour  j  and 
fo  of  other  Bodies.  Every  B»dy  refleds  the  Rays 
of  its  own  Colour  more  copioufly  than  the  reft, 
and  from  their  Excefs  and  Predominance  in  the 
refleded  Light,  hath  its  Colour. 

Then  in  his  fecond  Book,  Part  I.  and  II.  he 
takes  into  Confideration  the  Phenomena  of  thofe 
Colours  which  are  obferved  in  thin  tranfparent  Bo¬ 
dies,  making  many  excellent  Obfervations  about 
their  Reflexions  and  Refradions,  and  difeovering 
many  things  as  wonderful  as  they  are  certain.  And 
here  he  finds  new  Reafon  to  conclude,  that  the 
colorifick  Difpofitions  of  Rays  are  alfo  connate  with 
them,  and  immutable  y  and  confequently,  that  all 
the  Produdions  and  Appearances  of  Colours  in  the 
World,  are  derived,  not  from  any  Phyfical  Change 
caufed  in  Light  by  Refradion  or  Reflexion,  but 
only  from  the  various  Mixtures  or  Separations 
of  Rays,  by  Virtue  of  their  different  Refrangibility, 
or  Reflexibility  j  and  in  this  Refped  the  Science 
of  Colours  becomes  a  Speculation  as  truly  mathe¬ 
matical  as  any  other  Part  of  Opticks  ;  that  is,  as 
far  as  they  depend  on  the  Nature  of  Light,  and  are 
not  Creatures  of  the  Imagination  only.  And  in 
Part  III.  he  difcourles  again  of  the  permanent  Co¬ 
lours  of  Natural  Bodies,  and  fliews  the  Analogy  be¬ 
tween  them  and  the  Colours  of  thin  tranfparent 
Plates ;  as  alfo,  fhewing  their  Conftitutions,  where¬ 
by  they  refled  fome  Rays  more  copioufly  than 
others :  As  alfo,  about  the  Colours  which  arife 
from  the  Inflexion  of  the  Rays  of  Light  :  In  all 
which  there  is  intermixed  many  excellent  Obferva¬ 
tions  and  curious  Experiments  relating  to  this  thoft 
copious  Subjed. 

Promifcuous  Obfervations  and  Experiments  about 

Colours. 

’Tis  obfervable,  that  moft  tranfparent  Bodies, 
when  they  are  either  fplit,  divided,  or  extended 
fo  that  they  have  no  fenfible  Thicknefs  upon  their 
Surfaces,  exhibit  various  Colours,  like  thofe  of  the 
Rainbow.  Thus  it  is  with  Mufcovy-Glafs,  when 
fplit  into  exceeding  thin  Pieces,  and  fine  Glafs,  when 
blown  at  the  Flame  of  a  Lamp,  into  Bubbles,  as 
thin,  or  thinner,  than  the  fineft  Paper  j  and  lo  we 
fee  it  is  in  thofe  Bubbles  which  Children  make  out 
of  a  Mixture  of  Soap  and  Water,  and  thofe  whioh 
arife  from  the  fhaking  of  almoft  any  Chymical  Oyl, 
or  Spirit  of  Wine,  into  very  fine  Froth. 

Mr.  Boyle  found,  that  one  Grain  of  Cochineal 
diflolved  fir  ft  into  a  pretty  Quantity  of  Spirit  of 
Urine,  and  then  that  Diflolution  diluted  with  Water, 
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would  impart  a  fenfible,  tho’  but  a  faint  Colour,  to 
iix  Glaffes  of  Water,  each  of  which  contained  43 
Ounces  and  a  Half,  which  amounts  to'  above  125000 
times  its  own  Weight :  And  this  fhews  the  very 
great  Divilibility  of  the  Parts  of  Matter,  as  well  as 
the  inteftine  Motion  of  the  Parts  of  Fluid  Bodies. 

Dr.  Hooky  in  his  Micrography,  feems  to  think 
there  are  but  two  original  Colours,  viz.  Red  and 
Blue,  which,  in  Page  64,  he  defines  thus :  Red  is 
an  Imprejfion  on  the  Retina,  made  by  an  oblique  and 
confufed  Pulfe  of  Right,  whofe  firongefl  Part  pre¬ 
cedes,  and  its  we  a  kef  follows.  Blue ,  an  Imprejjton 
made  by  an  oblique  and  confufed  Pulje  of  Light, 
whole  weakefl  Part  precedes ,  and  its  flrongef  fol¬ 
lows.  Out  of  thefe  two  he  fuppofes  all  other  Co¬ 
lours  may,  by  Mixture,  &c.  arife. 

The  Ways  by  which  a  Liquor  may  fuddenly 
change  the  Colour  of  another  Liquor,  or  of  ano¬ 
ther  Body,  Mr.  Boyle  thinks  reducible  to  fuch  as 
thefe  : 

1.  By  the  minute  Particles  of  the  adventitious 
Liquors  infmuating(  themfelves  into  the  Pores  of 
the  other,  and  filling  them  up  either  perfectly  or  in 
Part  j  by  which  means  the  Light  palling  thro’,  the 
Liquor  will  be  differently  refradted  from  what  it 
was  before,  when  the  Pores  of  it  were  only  filled 
with  Air,  or  perhaps  fome  more  fubtle  Fluid. 

2.  A  Liquor  may  alter  the  Colour  of  a  Body,  by 
freeing  it  from  thofe  things  which  hindred  it  be¬ 
fore  from  appearing  in  its  genuine  and  proper  Co¬ 
lour  ;  as  when  Water  wafhes  off  the  Filth  of  ordi¬ 
nary  Bodies,  and  other  Lixiviums,  or  Menftruums, 
clear  away,  or  fcour  off  the  difcoloured  Ruft  of 
Metals,'  &c. 

3.  By  making  a  Comminution  of  the  Parts  of 
any  Body,  and  that  either  by  really  fubdividing 
them,  and  making  them  left,  or  elfe  by  disjoining 
and  feparating  fuch  Aggregates  or  Clufters  of  Par¬ 
ticles  which  clung  together  before. 

4.  Contrary  to  the  laft  Way,  the  Colour  of  a 
Body  may  be  changed  by  means  of  a  Liquor’s 
making  Coalitions  or  Aggregates  of  feveral  Par¬ 
ticles,  which  before  lay  too  fcattered  and  difperfed, 
to  exhibit  any  Colour  ;  and  this  way  the  new  Co¬ 
lours  of  Precipitates  may  be  fuppofed  in  part  to 
arife. 

5.  A  Liquor  may  alfo  change  the  Colour  of  a 
Body,  by  diflocating  and  changing  the  Site  and  Po¬ 
rtion  of  the  Parts  of  it :  Thus  bruifed  Fruits  appear 
of  a  different  Colour  from  their  ripe  and  natural 
ones  j  and  feveral  Bodies  are  of  a  different  Colour 
when  diffolved  in  a  Menftruum  from  what  they 
had  before. 

6.  The  chiefeft  and  mold  important  way  of  all, 
as  being  that  which  doth  contain  many  others 
within  it,  is  by  affociating  the  faline  Corpufcles, 
or  any  other  fort  of  the  more  rigid  ones  of  the 
Liquor,  with  the  Particles  of  the  Body  that  it  is 
employed  to  work  upon,  and  by  chat  means  muff 
needs  alter  the  Figure,  Pofition,  Bignefs,  and  De¬ 
gree  of  Motion  of  the  component  Particles  of  that 
Body. 

The  Learned  Dr.  Grew  thus  fums  up  the  R.efulc 
of  abundance  of  curious  Experiments  about  the 
Caufes  of  Vegetable  Colours. 

1.  While  the  Sulphur  and  faline  Principles  of 
Plants  do  only  fwim  together,  and  are  not  yet 
united  into  one  Precipitate,  no  Colour  refults  from 
them,  but  the  Contents  are  rather  limpid,  as  ufu- 
ally  in  the  Roots,  and  many  other  Parenchymous 
Parts. 

2.  But  when  they  are  united,  and  the  Alkalines 
ate  predominant,  they  produce  a  Green  Colour. 


3.  When  the  Sulphur  and  Alkaline  arc  more 
equal,  they  make  a  Tawny. 

4.  When  the  Sulphur,  Acid,  and  Alkaline,  are 
nearly  equal,  they  produce  a  Yellow. 

5.  When  the  Sulphur  is  predominant,  and  the 
Acid  and  Alkaline  equal,  it  makes  a  Blue.  But 

6.  When  the  Sulphur  and  Acid  are  predominant 
to  the, Alkaline,  it  produces  a  Purple. 

.7.  When  the  Sulphur  is  predominant  to  the 
Alkaline  Principle,  and  the  Acid  to  them  both,  it 
produces  a  Scarlet.  But 

8.  When  the  Acid  is  predominant  to  the  Alka¬ 
line,  and  the  Sulphur  to  them  both,  a  Blood-Red, 
which  is  the  higheft  and  moll  fulphureous  Colour 
in  Nature.  Ajiatom.  of  Plants,  p.  276,  277. 

Experiments  of  the  fudden  Change  of  Colours. 

1.  Into  a  Prong  Solution  of  Sublimate  in  com¬ 
mon  Water  (the  Quantity  of  a  Spoonful  or  two) 
drop  5  or  6  Drops  of  good  Spirit  of  Urine  (or  al- 
moft  any  volatile  Spirit)  and  the  Mixture  will  pre- 
fently  appear  White  ;  which  Whiteneft  may  imme¬ 
diately  be  deftroyed,  by  pouring  in  a  little  good 
Aqua-Fortis.  The  Tribe  of  Urinous  Salts  are  difi- 
tinguifhed  by  producing  this  white  Colour. 

2.  Drop  a  large  Drop  of  Syrup  of  Violets  on 
white  Paper,  it  will  fjaread  and  exhibit  a  tolerable 
blue  Colour  ;  then  if  you  drop  into  it  any  Acid 
Spirit,  or  Stygian  Liquor,  as  fuppofe  a  Drop  of 
Spirit  of  Vitriol,  ’twill  immediately  turn  into  a  fine 
Red  j  whereas  a  Drop  of  Spirit  of  Urine,  or  any 
volatile  Spirit,  would  have  turned  into  a  lovely 
Green  ;  as  alfo  will  a  Drop  of  the  Solution  of 
Copper  in  Spirit  of  Urine,  tho’  it  be  of  a  deep  Blue 
itfelf.  Note,  To  make  the  Experiment  appear  the 
better,  ’tis  beft  to  ftir  about  or  mingle  the  Liquors 
with  the  Tip  of  your  Finger. 

3.  The  elfential  Oil  of  Annifeeds,  in  cold  Wea¬ 
ther,  coagulates  and  turns  whitifh  3  yet  if  on  this 
whitifh  Ointment,  fpread  on  white  Paper,  you  let 
fall  but  a  Drop  or  two  of  good  Oil  of  Vitriol,  a 
Heat  and  Smoak  will  arife,  and  a  Blood-red  Colour 
will  be  produced. 

4.  The  adiaphorous  Spirit  of  Box,  mingled  with 
a  Solution  of  Mercury  in  Aqua-Fortis ,  made  firfb  a 
deep  Yellow,  and  then,  in  a  Minute  or  two,  turned 
a  deeply  Red  ;  and  being  digefted  a  Day  or  two, 
let  fall  a  white  Precipitate.  Mr.  Boyle. 

5.  An  Infufion  of  an  Handful  of  fliced  Lignum 
Nephriticum  in  four  Pounds  of  Spring-water  all 
Night,  will  give  the  Liquor  that  is  poured  off  into 
a  clear  Glaft-Pbial  a  Colour  almoft  like  that  of  Gold, 
provided  you  hold  up  the  Phial  between  your  Eye 
and  the  Light :  But  when  you  hold  it  from  the 
Light,  fo  that  your  Eye  be  between  the  Light  and 
it,  it  will  appear  of  a  deep  and  lovely  blue  Colour ; 
which  fine  blue  Colour,  a  few  Drops  of  any  acid 
Liquor,  will  immediately  make  difappear,  and  about 
as  many  of  Oil  of  Tartar  per  Deliquium,  or  any 
fuch  fix’d  alkalizate  Liquor  will  again  reftore. 

6.  Every  one  knows,  that  red  Rofe-leaves  held 
a  while  in  the  Smoak  of  Sulphur,  will  turn  pale  ; 
and  yet  if  you  infufe  old  difcoloured  Rofe-leaves 
that  have  been  long  dried  in  a  Glafs  of  W ater,  it 
will  fcarce  impart  any  Colour  to  the  Liquor;  but 
on  the  dropping  a  due  Quantity  of  the  Spirit  of 
Sulphur,  the  Liquor  will  turn  into  a  lovely  Red. 

7.  Tincture  of  red  Rofe-leaves  drawn  with  Wa¬ 
ter  and  a  little  Oil  of  Vitriol,  was  put  into  a  clear 
Phial,  about  half  full  of  fair  Water,  in  fuch  a  Pro¬ 
portion  as  that  the  Mixture  was  very  red,  but  yet 
tranfparent  ,•  then  into  it  was  dropt  leifurely,  a  little 
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Spirit  of  Urine,  and  the  Mixture  being  fhaked, 
exhibited  a  fine  greenifii  Blue. 

8.  11  into  a  Spoonful  of  the  Infufion  of  Powder  • 
of  Logwood  in  W ater,  which  will  be  Red,  you 
drop  two  or  three  Drops  of  Spirit  of  Urine,  it 
will  produce  a  lovely  Purple  ;  but  if  the  Water 
which  drew  the  Tincture  from  the  Logwood,  had 
been  impregnated  with  Spirit  of  Salt,  the  Drops  of 
Spirit  of  Urine,  inftead  of  Purple,  would  have 
produced  a  yellow  Colour. 

9.  Three  or  four  Drops  of  Oil  of  Tartar  per 
Deliquium  drop’d  into  a  Spoonful  or  two  of  clear 
Solution  of  Sublimate  in  common  Water,  though 
the  Liquors  are  both  colourlefs,  will  in  a  Trice 
produce  a  deep  yellow  Colour  ,  which,  by  drop¬ 
ping  in  four  or  five  Drops  of  Oil,  or  ftrong  Spirit 
of  Vitriol,  may  be  as  foon  deftroyed  and  made  to 
vanifh  ,  and  by  putting  in  more  of  the  Oil  of  Tar¬ 
tar,  recovered  again,  &c.  The  Tribe  of  lixiviate 
Salts  are  known  and  diftinguifhcd  by  this  Teft, 
that  they  will  all  produce  this  yellow  Colour,  when 
mix’d  duly  with  a  Solution  of  Sublimate. 

10.  DifTolve  Filings  of.  Copper  in  good  Spirit  of 
fermented  Urine,  the  Solution  will  be  deeply  Blue  , 
but  if  into  a  Spoonful  of  this  you  drop  two  or 
three  Drops  of  Oil  of  Vitriol,  the  ceruleous  Co¬ 
lour  will  immediately  vanifh,  and  the  Liquor  be¬ 
come  clear  as  Rock-water. 

11.  If  three  times  its  Weight  of  Oil  of  Vitriol 
be  in  a  Glafs  Retort  placed  in  Sand,  drawn  off 
from  a  Quantity  of  good  Quick-lilver,  it  will  leave 
a  Calx  as  white  as  Snow  ,  which  yet,  as  foon  as 
eyer  common  Water  is  poured  on  it,  turns  into 
one  of  the  brightefb  and  lovelieft  Yellow  Colours 
in  the  World. 

12.  Diffolve  Camphire  in  Oil  of  Vitriol,  and  it 
will  impart  a  deep,  and  almolt  opake  Red,  on  the 
Menftruum,  tho’  itfelf  be  White,  and  the  Men¬ 
ftruum,  if  good,  clear,  and  tranfparent  :  And  if 
into  the  Solution  you  pour  a  little  Water,  the  Red 
Colour  will  vanifh  in  a  Trice,  the  Menftruum 
grow  pale,  and  the  Camphire  be  recovered  again 
in  its  priftine  Form. 

A  CATALOGUE  of  the  Simple  Colours. 

1.  Spanijh  White ,  made  of  Chalk  and  Alluvi ,  burnt 

together. 

2.  Lapis  Armenius ,  fuppofed  to  be  the  fame  with 

the  common  Blue  Bice. 

3.  Ultramarine ,  made  of  the  blueft  Lapis  Lazuli , 

which  is  freeft  from  Gold  Veins  by  Calcina¬ 
tion. 

4.  Smalt ,  made  of  Zaffer  and  Pot-afoes  calcined 

together  in  a  Glafs-Furnace. 

5.  Litmofe ,  fuppofed  to  be  the  Juice  of  a  Plant. 

6.  htdico ,  by  fome  faid  to  be  a  kind  of  Mud  ad¬ 

hering  to  the  Froth  about  Reeds  in  India. 
Others  fay  it  is  a  Plant  like  Rofemary ,  called 
Intil ,  growing  in  Catnhia ,  which  is  gathered 
and  dried,  then  wetted  with  fair  Water,  and 
beaten  to  a  Mud  ,  this  Operation  being  re¬ 
peated,  it  is  dried  and  fitted  for  Ufe. 

7 .  Indian  Ink ,  whofe  Compofition  is  fuppofed  to 

be  burnt  Bice. 

8.  Cerus,  or  Pjymithium,  is  the  Ruft  of  Lead 

made  by  a  vaporous  Calcination. 

9.  Majlicot ,  is  a  kind  of  improper  Calx  of  Tin. 

10.  Gambodia,  or  Gutta  Gamble ,  is  fuppofed  to  be 

the  infpiffated  Juice  of  a  Plant  that  comes 
from  the  Indies. 

11.  O her,  a  fort  of  natural  Earth. 
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12.  Orpment,  a  fat  inflammable  Mineral,  juftlV 

ranked  amongft  Poifons,  for  its  extreme  cor- 
rofive  Quality. 

13.  Umber ,  a  native  Earth. 

14.  Bed-Lead ,  made  of  Litharge,  or  Burnt  Lead, 

by  a  reverberatory  Calcination,  or  of  Cerufs, 
put  on  a  Platter  over  the  Fire,  which  muff 
be  continually  ftirred,  till  it  has  acquired  a 
Bed-Lead  Colour. 

iq.  Burnt  Oker,  is  the  common  yellow  O her 
burnt  in  open  Fire. 

1 6.  Cinnabar ,  or  Vermilicfi,  there  are  two  forts. 
Native,  or  the  Minium  of  the  Ancients,  which 
is  a  Mineral  that  yields  fpuick-flver,  whereof 
and  of  Sulphur ,  it  chiefly  confifts.  It  is  found 
in  the  Mines  of  IJlria. 

The  Faftitious  Cinnabar  is  that  which  we  now 
ufe ;  and  is  made  by  a  Sublimation  of  Mer¬ 
cury  and  Sulphur. 

17.  Carrnin ,  made  of  Cochineal. 

18.  Lake ,  is  made  of  Flocks  dyed,  or  Shavings  of 

Scarlet-Cloth,  or  of  the  Cochineal  Infect,  or 
elfe  of  Kermes-Berries,  their  TinCture  being 
extracted  with  a  Lee  of  Pot-ajbes,  and  then 
precipitated  with  a  Solution  of  Boch-Allum. 
After  the  fame  manner  a  Lake  may  be  made 
of  a  Plant  or  Flower.  There  is  alfo  another 
fort  of  Lakey  made  of  Gum-Lacy  by  extract¬ 
ing  its  TinCture  with  Urine. 

19.  Sanguis  DraconiSy  is  the  Gum  of  a  Tree  which 
looks  like  dried  Blood  ,  ’tis  brought  out  of  fe- 
veral  Places  in  the  Eafi-Indies.{ 

20.  Earth  Reddle,  or  Ruddle ,  found  in  many  Places 

of  England. 

21.  Lamp-black,  made  of  Soot  of  Bo  fin,  or  Pitch, 

burnt  in  Places  built  on  purpofe  for  it,  that 
keep  in  the  Smoak. 

COLOURS.  Dr.  Hook ,  in  his  Oper.  Pojl.  p.  54. 
from  the  Apparition  of  Colours  in  the  triangular 
or  hexangular  Stirice  of  Cryftal,  where  a  lovely 
Variety  of  Colours  is  produced,  in  a  way  different 
quite  from  that  which  Nature  takes  in  the  Genera¬ 
tion  of  Colours  in  other  Bodies,  as  in  Flowers, 
Blood,  Metals,  <&c.  he  concludes,  that  all  other 
Hypothefes  of  Colours  are  overthrown,  and  that 
nothing  befides  a  Refrattion ,  which  is  confderable 
enough  to  ob liquate  the  Pulje  of  Light,  is  neceffary 
for  the  Production  of  Colours. 

COLUMN  [Columna,  L.]  in  the  Military  Art , 
is  the  long  File  or  Row  of  Troops,  or  of  Baggage, 
of  an  Army  in  its  March.  To  march  in  a  Column , 
is  to  march  a  great  Depth,  or  in  a  long  File,  in¬ 
ftead  of  making  a  large  Front.  An  Army  marches 
in  one,  two,  three,  or  more  Columns ,  according  as 
the  Ground  will  allow,  and  as  the  General  fees  ex¬ 
pedient. 

COLUMN  [in  Architeffure']  is  properly  that 
round  long  Cylinder,  or  Part  of  a  Pillar,  which  is 
called  the  Shaft,  Trunk ,  Fufl,  Scapus ,  Vivo,  Tige, 
<&c.  containing  the  Body  of  it  from  the  Spire  to 
the  Bate,  or  from  the  Aftragal  of  the  Bafe  to  the 
Capital. 

COLUMNS  Cordis,  are  the  Mufcles  and  Ten¬ 
dons  by  which  the  Heart  is  contracted  and  dilated  , 
they  are  alfo  feveral  fmall  Mufcles  in  the  Ventricles 
of  the  Heart,  derived,  and  as  it  were,  detached 
from  the  Parietes  of  the  Ventricles,  and  connected 
by  tendonous  Extremities  to  the  Valves  of  the 
Heart.  Thefe  little  Pillars,  or  Columns,  being 
faftened  to  the  Parietes  of  the  Heart  on  one  Side, 
and  the  tricufpid  and  mitral  Valves  on  the  other, 
they  do,  by  their  Contraction  in  the  Syftole  of  the 
2  L  1  Heart, 
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Heart,  draw  out  the  Valves  ;  and  by  that  means, 
not  only  fhut  the  Orifices  of  the  Veins,  but  more 
exadtly  clofe  the  Ventricles  in  their  Syflole. 

COLUMNS.  The  principal  Laws  and  Pro¬ 
perties  of  a  Column  are  thus  deduced. 

Every  Fulcrum  or  Support  is  fo  much  the  more 
perfect,  as  it  is  the  more  firm,  or  carries  the  greater 
Appearance  of  Firmnefs  ;  and  hence  all  Columns 
or  Pillars  ought  to  have  their  Bafe  or  Foot  broader 
than  they  are  themfelves. 

Again,  as  a  Cylinder  and  a  quadrangular  Prifin 
are  more  eafily  removed  out  of  their  Place  than  a 
truncated  Cone  or  Pyramid  on  the  fame  Bafe,  and 
of-  the  fame  Altitude,  the  Figure  of  Columns  ought 
not  to  be  cylindrical,  nor  that  of  a  Pilafter  pyra- 
midical,  but  both  the  one  and  the  other  to  be 
contracted  or  diminifiied  ;  i.  e.  togrow  lefs  and  left, 
like  a  truncated  Cone,  and  a  truncated  Pyramid. 

For  the  fame  Reafons,  the  lowed:  Parts  of  the 
Columns  cylindrical,  that  of  Pilafters  pyramidical : 
Hence,  again,  as  Columns  are  not  firm,  if  their 
Diameter  bears  a  greater  Proportion  to  their  Height 
than  if  it  bore  a  lefs,  the  greater  Ratio  is  to  be 
chofen  where  a  large  Weight  is  to  be  fuftained, 
and  a  Ids  where  a  lefs. 


And  befides,  as  the  Defign  of  a  Column  is  to 
fupport  a  Weight,  it  mull  never  be  fuppofed  with¬ 
out  an  Entablature ;  tho’  a  Colum  needs  no  Pede¬ 
ftal,  if  it  be  raifed  in  an  eminent  Place,  fo  -as  to 
leave  no  Room  for  its  being  thruft  out  of  its 
Place. 

The  entire  Column  in  each  Order  is  compofed 
of  three  principal  Parts  ;  the  Bafe,  the  Shaft,  and 
the  Capital. 

Each  of  thefe  Parts,  again,  are  fiubdivided  into  a 
great  Number  of  leffer,  called  Members  or  Mould¬ 
ings  ;  fome  whereof  are  effenrial,  and  found  in  all 
Columns ;  others  are  only  accidental,  and  found 
in  particular  Orders. 

Columns  are  made  different,  according  to  the  fe- 
veral  Orders  they  are  ufed  in  ;  and  likewife,  not 
only  in  regard  to  their  Order,  but  alfo  to  the  Mat¬ 
ter,  Conftrudtion,  Form,  Difpofition,  and  Ufe. 

Columns ,  in.  regard  to  Order. 

The  Tufcan  Column  is  the  fhorteft,  and  moft 
fimple  of  all  the  Columns  :  The  whole  Height  of 
this  Column,  and  the  Height  of  each  principal 
Part  thereof,  according  to  feveral  Authors,  is  as  in 
the  following  Table. 


Authors 

Names. 

Whole 

Height. 

Pedeftal. 

Bafe. 

Body. 

Capital. 

Archi¬ 

trave. 

Frize. 

Cornice. 

Mo.  Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo. 

Mi 

Mo.  Mi 

Mo.  Mi. 

Mo.  Mi. 

Mo.  Mi. 

Vitruvius. 

11  5 

2 

20 

0  30 

6 

0 

0  30 

0  30 

0  45 

0  40 

Vignola. 

11  5 

2, 

20 

0  30 

6 

0 

0  30 

0  30 

0  45 

0  45 

Palladio. 

10  15 

1 

O 

0  30 

6 

30 

0  30 

0  30 

0  45 

0  35 

Scamozzi. 

11  H 

1 

52? 

0  30 

6 

30 

0  30 

0  35 

0  45 

0  42 

Note.  In  this  and  the  four  following  Tables  of 
the  Heights  of  the  Columns,  and  their  Parts,  the 
Dimenfions  of  the  Authors,  are  reduc’d  into  Mo¬ 
dules  and  Minutes,  reckoning  a  Module  the  Dia¬ 
meter  of  the  Body  of  a  Column,  juft  above  the 
Bafe,  and  a  Minute  the  6oth  Part  of  a  Module.  2. 
The  Height  of  the  Body  of  a  Column  is  reckon’d 


from  the  Top  of  the  Bafe  to  the  Top  of  the  Aftra- 
gal,  under  the  Capital. 

The  Dorick  COLUMN  is  fomething  more  de¬ 
licate  :  See  Dorick.  Its  Shaft  is  adorned  with  Flute- 
ings.  The  whole  Height  of  this  Column,  and  the 
Height  of  each  principal  Part  of  it,  according  to 
feveral  Authors,  is  as  in  the  following  Table. 


Authors 

Names. 

Whole 

Height. 

Pedeftal. 

Bafe. 

Body. 

Capital. 

Archi¬ 

trave. 

Frize. 

Cornice. 

Mo.  Mi. 

Mo. 

Mi. 

Mo. 

Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo.  Mi. 

Mo.  Mi. 

Mo. 

Mi. 

Vitruvius. 

12  40 

2 

40 

0 

30 

7 

0 

0  30 

0  30 

0  45 

0 

40 

Vignola. 

12  40 

2 

40 

0 

30 

7 

0 

0  30 

0  30 

0  45 

0 

45 

Palladio. 

13  0 

2 

20 

0 

3° 

7 

45 

0  30 

0  30 

0  4 7 

0 

35 

Scamozzi. 

12  58 

2 

2  6 

0 

30 

7 

30 

0  30 

0  35 

0  45 

0 

42 

The  Ionic k  COLUMN  is  more  delicate  ftill,  this  Column,  and  the  Height  of  each  principal  Part 
and  is  diftinguifhed  from  the  reft  by  Volutes  in  its  of  it,  is,  according  to  feveral  Authors,  as  in  the 
Capital,  and  by  its  Bafe.  The  whole  Height  of  following  Table. 


Authors 

Names. 

Whole 

Height. 

Pedeftal. 

Bale. 

Body. 

Capital. 

Archi¬ 

trave. 

Frize. 

Cornice. 

Vitruvius. 

Vignola. 

Palladio. 

Scamozzi. 

1  w  — 

Mo.  Mi. 
14  15 
14  15 
13  28 

12  334 

Mo.  Mi. 
3  0 

3  0 

2  40 

2  30 

Mo.  Mi. 
0  30 

0  30 

0  52f 
0  30 

Mo.  Mi. 
8  10 

8  10 

7  4° 

7  3P 

Mo.  Mi. 
0  20 

0  20 

O  27j 

0  18! 

Mo.  Mi. 

0  V\ 
0  37? 
o  345- 
0  35 

Mo.  Mi. 
0  30 

0  45 

0  27 

0  28 

Mo.  Mi. 

0  52I 

0  52^ 

0  4 

0  42 

The 
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The  Corinthian  COLUMN  is  the  richeft  and  whole  Height  of  this  Column,  and  the  Height  or 
moft  delicate  of  all  the  Columns :  Its  Capital  is  each  principal  Member  of  it,  is,  according  to  fe- 

adorned  with  two  Rows  of  Leaves,  and  with.  Can-  vcral  Authors,  as  in  the  following  Table. 

licoles ,  whence  fpring  out  little  Volutes.  The 


Authors 

Names. 

Whole 

Height. 

Pedeftal. 

Bafe. 

Body. 

Capital. 

Archi¬ 

trave. 

Frize. 

Cornice. 

Mo.  Mi 

Mo 

Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo.  Mi. 

Mo. 

Mi. 

Vitruvius. 

1 6  0 

3 

30 

0 

30 

8  20 

1 

10 

0  30 

U  0/2 

1 

0 

Vignola. 

16  0 

3 

30 

0 

30 

8  20 

1 

10 

0  4> 

0  45 

1 

0 

Palladio. 

O  54 

2, 

20 

0 

30 

7  55 

1 

5 

0  3  6 

0  28 

0 

5° 

Scamozzi. 

14.  4.2? 

2 

20 

0 

30 

8  5 

1 

TO 

0  39 

0  ail 

0 

A  6 

The  Compoft  COLUMN  has  two  Rows  of  of  this  Column,  and  the  Height  of  each  particu- 
Leaves  in  its  Capital,  like  the  Corinthian  ;  and  an-  lar  Member  of  it,  is,  according  to  feveral  Authors, 
gular  Volutes,  like  the  lonick.  The  whole  Height  as  in  the  following  Table. 


Authors 

Names. 

Whole 

Height. 

Pedeftal. 

Bafe. 

Body. 

Capital. 

Archi¬ 

trave. 

Frize. 

Cornice. 

Mo.  Mi. 

Mo. 

Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo. 

Mi. 

Mo.  Mi. 

Mo. 

Mi. 

Mo. 

Mi. 

Vitruvius. 

16  6k 

3 

30 

0 

30 

8  20 

1 

10 

0  52I 

0 

52I 

0 

52? 

Vignola. 

1 6  0 

3 

30 

0 

30 

8  20 

1 

10 

0  45 

0 

45 

1 

0 

Palladio. 

15  20 

3 

20 

0 

30 

8  25 

1 

5 

0  45 

0 

30 

0 

45 

Scamozzi. 

I<  20 

- : — as. - 

3 

20 

0 

3° 

8  25 

1 

5 

0  40 

0 

22. 

0 

4.8 

It  may  here  be  obferv’d,  that  there  feems  to  be 
more  of  Caprice  than  Reafon,  in  that  Diverfity 
found  in  the  Heights  of  Columns  of  the  fame  Or¬ 
der,  in  different  Authors.  For  inftance,  Vitruvius 
makes  the  Doric k  Columns,  in  Temples,  fhorter 
than  thole  of  Porches  behind  Theatres,  and  each 
of  them  takes  the  Liberty  of  difpenfing  with  his 
own  Rules.  Palladio  gives  a  greater  Height  to 
Columns  Handing  on  Pedeftals,  than  to  thofe  which 
have  none.  Serlio  makes  his  Column  a  Third  fhorter 
when  infulate  or  detach’d,  than  when  contiguous 
to  the  Wall. 

But  notwithftanding  the  Diverfity  of  Heights  in 
Columns  of  the  fame  Order,  in  different  Authors, 
they  Hill  bear  a  due  Proportion  in  the  feveral  Or¬ 
ders,  when  compared  with  each  other,  by  which 
they  go  increaling  as  the  Orders  are  lefs  maffive. 

But  then  this  Augmentation  is  greater  in  fome 
Ordonnances  than  in  others  j  for  in  the  Antique  it 
is  but  of  5  Modules,  or  Semidiameters,  for  the  5 
Orders  :  The  ffiorteft  Column,  viz.  the  Tufcan , 
being  15  Modules  j  and  the  longed,  the  Compofte , 
20.  In  Vitruvius  this  Increafe  is  alfo  of  5  Modules, 
but  commences  from  14  Modules,  and  ends  at  19. 
The  Moderns  ufually  make  it  greater.  Scamozzi 
makes  it  5  Modules  and  a  Half,  and  Serlio ,  6. 

There  is  a  new  Proportion  drawn  by  Mr.  Pcr- 
rault  from  the  feveral  Proportions  of  Columns 
affigned  by  feveral  Authors,  which  is  a  Mean  be¬ 
twixt  the  Extremes  of  the  reft.  Thus  he  makes 
the  Tufcan  Column  14  Modules  and  a  Half,  which 
is  a  Mean  between  the  Tufcan  of  Vitruvius ,  14, 
and  that  of  Trajan  s  Columns,  18  :  He  makes  the 
Height  of  the  Dorick  1 6  Modules,  which  is  a 
Mean  between  the  14  of  Vitruvius ,  and  that  of  the 
Colifeum,  19.  He  makes  the  lonick  17  Modules 
and  One  third,  which  is  a  Mean  between  the  16 
of  Serlio  and  the  1 9  of  the  Colifeum.  Lie  makes 
the  Corinthian  18  Modules  and  Two  thirds,  which 
as  a  Medium  between  the  16  Modules,  6  Minutes, 
of  the  Temple  of  the  Sybil,  and  the  20  Modules,  6 
Minutes,  of  the  3  Columns  of  the  Roman  Forum. 


Laftly,  By  the  fame  Rule  he  makes  the  Compofte 
Column  20  Modules,  which  is  a  Mean  Height  be¬ 
tween  the  Arch  of  Titus  and  the  Temple  of  Bac¬ 
chus. 

Indeed  the  R.ule  he  proceeds  by  feems  to  be  very 
reafonable,  vipz.  that  the  progreffional  Advance  of 
each  Column  in  the  different  Orders  be  equal  3  fo 
that  having  fettled  the  whole  Progreffion,  from  the 
Tufcan  to  the  Compofte ,  at  5  Modules,  10  Minutes 
this  being  a  Mean  between  the  5  Modules  of  the 
Antique,  and  the  5  and  a  Half  of  the  Moderns  ; 
he  divides  this  Sum,  which  is  160  Minutes,  into 
4  equal  Parts,  giving  40  Minutes  to  the  Progreffion 
of  each  Order.  This  makes  the  Tufcan  Column 
14  Modules  and  20  Minutes  ;  the  Dorick  becomes 
1 6  the  lonick  17  and  10  Minutes,*  the  Corinthian 
18,  and  20  Minutes 3  and  the  Compofte  20  Mo¬ 
dules. 

Of  diminiffiing  COLUMNS.  Columns  of  every 
Order  mull  be  16  form’d,  that  the  Upper-part  of 
the  Body  be  lefs  than  the  lower,  which  Diminiffi¬ 
ing  mull  be  more  or  lefs,  according  to  the  Pro¬ 
portion  or  their  Heights,  and  is  to  begin  from  One 
third  Part  of  the  whole  Shaft  upwards  (i.  e.  the 
lower  third  Part  is  to  be  of  an  equal  Bignefs)  which 
Philander  preferibes  (by  his  own  precife  meafuring) 
as  the  moft  graceful  Diminution :  And  for  the 
Quantity  to  be  diminiffied  Archite&s  lay  down  this 
Rule  : 


Part 


Tufcan 
. Dorick 

That  the  lonick  C.  Column,  be 
]Corinthian\ 

Compofte 

fmaller  at  the  Top,  juft  under  the  Capital,  than 
below,  juft  above  the  Bafe,  e.  the  Diameter  of 
Tufcan 
,  Dorick 

The  Top  of  the  •Jlonick 

)Corinthian\ 

Compofte 

the  Diameter  of  the  Column  below. 

Column 1 


Column,  be 


3 


C  O  M 


C  O  M 


Columns  are  diftinguifhed  according;  to  the  Matter 
of  which  they  are  made,  as  Water ,  fuftble ,  tranf- 
parent ,  hydraulick  Columns,  Alio,  in  refpecSt 
to  their  Conftrudtion,  as  Columns  of  Joinery ,  /»- 
cruft  ated ,  or  geminated  •  of  Majonry ,  with  Bands 
or  Tambours ,  in  Truncheons  or  Pieces. 

In  regard  to  their  Form,  as  Fluted ,  Cabled, 
Twifled,  totojfal ,  Carolitick ,  Swell  d,  DiminiJJfd, 
Goihick,  Hermetic!’,  Majjive ,  Cylindrical ,  Oval,  Po- 
lygouous,  Paftoral,  Serpentine. 

In  refpedt  to  their  Difpolition,  as  Infulated,  In- 
ferted,  Nicked,  Angular,  Attick,  Flasikcd ,  Doubled , 
Coupled,  Cantoned ,  Grouped,  Median  Columns. 

With  refpect  to  their  Ufe,  as  Aftronomical , 
Chronological,  Funeral,  Gnomonick ,  Hiftorical,  In¬ 
dicative,  Inftruffiive,  Itinerary,  Labiary,  Legal, 
Limotrophous,  Luminous ,  Manubiary,  Memorial, 
Menian,  Military,  Fhofphorical,  Rofiral,  Sepulchral, 
Statuary,  Symbolical,  Triumphal,  Zophorick  Co¬ 
lumns. 

COLUMN  [in  Architecture ]  taken  in  the 
largeft  Senfe,  is  a  fort  of  Pillar  of  a  round  Form, 
which  ferves  to  fupport  or  adorn  a  Building  con¬ 
fining  of  a  Bale,  a  Shaft,  or  Shank  (which  is  pro¬ 
perly  the  Column )  and  a  Capital.  Columns  are  dif¬ 
ferent,  according  to  the  feveral  Orders  of  Archi¬ 
tecture. 

The  Tufcan  being  the  fhortell  and  moll  fimple, 
is  feven  Models  long,  comprehending  its  Bafe  and 
Capital,  and  diminifhed  a  fourth  Part  of  its  Dia¬ 
meter. 

The  Dorick  ought  to  be  Seven  and  a  Half,  or 
Eight  Diameters  long  }  and  its  Bafe  and  Capital 
are  fomewhat  more  beautified  with  Mouldings. 

The  lonick  Column  is  nine  Diameters  long,  and 
hath  its  Capital  fet  off  with  Voluta’s  or  curl’d 
Scrolls,  differing  in  that  RefpeCt  from  others,  as 
well  as  in  its  Bafe,  which  is  peculiar  thereto. 

The  Corinthian  is  the  richeft  of  all,  having  two 
Rows  of  Leaves  for  the  Ornament  of  its  Capital, 
with  Stalks  or  Stems,  from  whence  fiioot  forth 
fmall  Voluta’s.  Its  Length  is  ten  Diameters. 

The  Compofite  Column  is  likwife  ten  Diameters 
long,  and  its  Capital  is  made  like  that  of  the 
Corinthian ,  with  the  angular  Voluta’s,  or  the  lo¬ 
nick. 

COLUMELIA,  the  fame  with  Cion. 

COLUMNA  Naft,  is  the  flefhy  Part  of  the 
Nofe,  prominent  in  the  Middle,  near  the  upper 
Lip.  L. 

COLUMNA  Oris,  the  fame  with  the  Uvula. 

COLPUS,  the  fame  with  Sinus. 

COLURES  [KoA#pe/,  Gr.]  are  two  great  Circles 
fuppofed  to  pafs  thro’  the  Poles  of  the  World }  one 
of  them  thro’  the  Equinodlial  Points,  Aries  and 
Libra  ;  and  the  other,  thro’  the  Solftitial  Points, 
Cancer  and  Capricorn  :  Thefe  are  called  the  Equi¬ 
noctial  and  Solftitial  Colures.  And  thefe  divide 
the  Ecliptick  into  four  equal  Parts,  or  Quarters, 
which  are  denominated  accordingly  :  And  the 
Points  Where  thefe  pafs  thro’  are  called  the  Four 
Cardinal  Points. 

COMA  Somnolent  or  urn,  is  a  deep  Sleep,  lefs  than 
a  Lethargy,  without  a  Fever,  wherein  the  Patient 
being  awakened,  anfwers  to  any  Queftion  pro¬ 
pounded  to  him,  but  falls  into  a  profound  Sleep 
again,  with  his  Mouth  open,  and  his  under  Jaw 
fallen,  more  like  to  one  dead  than  alive.  Blan¬ 
chard. 

COMA  Vigil,  waking  Drowfinefs,  is  a  Difeafe 
wherein  the  Patients  are  continually  inclined  to 
Sleep,  but  fcarce  can  fleep,  being  affedted  with  a 


great  Drowfinefs  in  the  Head,  a  Stupidity  in  all 
the  Senfes  and  Faculties,  and  many  times  with  a 
Delirium  too.  L. 

COMB  [in  a  Ship']  is  a  fmall  Piece  of  Timber 
fet  under  the  lower  Part  of  the  Beak-head,  near  the 
Middle :  It  hath  two  Holes  in  it,  and  fupplies  to 
the  Fore-Tacks,  what  the  Chief-Trees  do  to  the 
Main  ones  ;  that  is,  to  bring  the  Tacks  aboard. 

COMBARONS  are  the  Fellow-Barons,  or  Com¬ 
monalty  of  the  Cinque-Ports,  of  the  two  ancient 
Towns,  and  their  Members.  The  Members  that 
reprefent  them  in  the  Houfe  of  Commons,  are 
called  Barons  of  the  Cinque-Ports. 

COMBATANT,  the  Herald’s  Word  for  two 
Lions  bornr  in  a  Coat  of  Arms,  in-  a  fighting  Pcf- 
ture,  Rampant,  and  their  Faces  towards  each 
other. 

COMBINATION  [Combuftus,  L.  burnt  or  ftorch- 
ed]  is  the  Art  of  finding  how  many  different  ways 
a  certain  given  Number  of  things  may  be  varied, 
or  taken  one  and  one,  two  and  two,  three  and 
three,  &c. 

COMBINATION  of  Quantities  is  defined  by 
Mr.  Strode ,  in  his  Treatife  on  this  Subjedt,  printed 
1678,  to  be  the  many  feveral  ways  one  may  take 
any  Number  of  Quantities,  without  having  any 
Refpedt  to  their  Places. 

Col.  Thornycroft’r  Treatife  of  Combinations,  from 

Phil.  Tranf.  N.  299.  in  which  the  whole  Affair 

of  Combinations,  and  Alternations,  is  improved 

and  completed. 

And,  ift.  He  premifes, 

That  as,  in  the  Notation  of  Powers,  a  a  a  a 
b  b  b  c  c  is  defign’d  by  a 4  bl  c2,  and  univerfally 
p  times  the  Pofition  of  c,  by  a  p,  &c.  fo  in  things 
expos’d  likewife  (unlefs  where  ’tis  propofed  they 
fhould  be  all  different)  which  Indices,  as  they  have 
here  no  Relation  to  Powers,  but  exprels  only  the 
Occurrences  of  thofe  things  to  which  they  refpec- 
tively  belong,  I  therefore  call  Indices  of  Occur¬ 
rences. 

idly.  That  as  often  as  I  fhall  hereafter  mention 
the  Combination  and  Alternations  of  the  p*  ft  r*  or 
j‘,  (which,  confider’d  by  themfelves,  are  capable 
of  no  Variation)  I  mean,  of  thofe  things  whofe 
Indices  they  are. 

3 dly.  That  m  is  generally  put  for  the  whole 
Number  of  Things  expos’d,  whether  all  different 
or  not ;  i.  e.  equal  to  the  Sum  of  their  Indices  j 
and  n,  for  fuch  a  Number  of  them  as  each  Com¬ 
bination  and  Alternation  mud  confift  of  (unlefs  pre- 
fuppos’d  equal) ;  which  explains  what  is  hereafter 
meant  by  the  Combinations  and  Alternations  of  m 
things  taken  n  and  n,  or  of  m  things  taken  m  and 
m  :  And  the  like  Expreffion,  by  whatever  Symbols 
the  Number  of  things  out  of  which  the  Combina¬ 
tions  and  Alternations  are  to  be  made,  or  of  which 
they  are  to  confift,  may  be  defign’d. 

Lemma  I. 

If  in  a  Right-line,  at  any  Diftance,  be  placed 
any  Number  of  things,  abed,  &c.  the  Number 
of  the  Intervals,  a  b,  b  c,  c  d,  &c.  terminated  each 
by  two  adjacent  Things,  is  one  lefs  than  the  Num¬ 
ber  of  Things. 

For  whereas  every  Interval  is  terminated  by  two 
adjacent  Things,  if  to  any  Number  of  Things  be 
added  one  Thing  more,  one  Interval  only  is  there¬ 
by  added.  Q^  E.  D. 


Lemma 


com 


com 


Lemma  II. 

The  Number  of  the  Alternations  of  m  Things, 
abed ,  &c.  different  each  from  other,  take  m 
and  m,  is  m  times  the  Number  of  the  Alterna¬ 
tions  of  rn  —  i  things  a  b  c,  taken  m  —  i  and 
vi  —  I- 

For  (by  Lemma  I.)  the  laft  Letter  </,  befides  the 
Pofition  it  hath,  may  have  rn — 2  Pofitions,  viz.  in 
the  Intervals  which  are  between  m  —  1  things 
a  b  c  }  but  it  may  alfo  have  one  more,  for  it  may 
be  put  firft  of  all  ;  it  may  therefore  have  m  Poli- 
tions :  And  thofe  in  all  the  different  Orders,  where¬ 
of  m  —  1  things  are  capable,  which  being  all 
the  poffible  Pofitions  of  </,  in  all  the  Varieties  of 
a  b  Cj  is  all  the  Variety  whereof  the  whole  Num¬ 
ber  of  things  expofed,  a  b  c,  <&c>  is  capable 
6).  E.  D. 

Lemma  III. 

The  Number  of  the  Alternations  of  m  things, 
a  b  c,  <&c.  different  each  from  other,  taken  m  and 


w,  is  equal  to  m  x  m — 1  x  vim — 2  X  m — 3  xm — 4, 
&c.  continued  to  m  Places 

For  let  vi  O  exprels  the  Number  of  the  Alter¬ 
nations^)!'  m  things,  different  each  from  other ; 

m —  1  O,  of  m — 1  things,  and  the  like. 

’Tis  evident,  that  if  mt=i  1,  it  will  be 
for  there  can  be  but  one  Order  of  one  thing. 

And  if  m  be  greater  than  Unity,  then  it  will 
be  (by  Lem.  II.)  mO  —  mX  m  —  i0  —  mxm — T 

Xm  —  2  O  =  m  X  m  —  1  X  m  —  2  X  m  —  3  O  — ? 
&c.  till  we  have  have  an  Equation  confifting  of 
rn  Places  ;  i.  e.  =zmx  ni  —  1  Xm — 2Xm  — .3  x, 
&c.  continued  to  m  Places.  6),  E.  D . 

Lemma  IV. 

If  m  so  exprefs  the  Number  of  the  Alternations 
of  m  things,  *  />,  b  p,  c  p,  d  />,  e  7,  f  r,  &c.  taken 
m  and  m ;  and  a  the  Number  of  />*,  3  the  Num¬ 
ber  of  5*,  y  the  Number  of  ri,  it  will  be 


m  —  m — 1  Xvi  —  zxm  —  ^  Xm  —  4XWX5X,  <&c.  continued  to  m  Places. 

m  to  =s 

pxp—ixp —  2Xj&e.  iXi&c.  Pxrxr  — •  1  x,  <&e,  y  each  Series  continued  to  a,  r, 

&c.  Places,  refpedively. 


For  the  Number  of  the  Alternations  of  any 
Number  of  things,  however  divided  into  Parts,  is 
produc’d  by  a  continual  Multiplication  of  the  Al¬ 
ternations  of  thofe  things  amongft  themfelves  refpe- 
ftively,  which  compofe  each  Part,  into  the  Num¬ 
ber  of  their  Alternations,  one  amongft  the  other  ; 
i.  e.  in  the  prefent  Cafe  (the  feveral  Occurrences 
being  fuppofed  to  compofe  the  feveral  Parts,  and 
consequently  the  Number  of  the  Alternations  of  1 


the  things  compofing  each  Part  equal  to  Unity,’ 
meors  to  the  Number  of  the  Alternations  of  the 
things  compofing  the  Parts  one  amongft  the  other  , 
but  the  Number  of  their  Alternations  one  amongft 
the  other,  is  the  fame  in  this  Cafe,  as  if  the  things 
expos’d,  being  all  different,  were  divided  into  the 
fame  Parts  ;  for  the  things  which  compofe  each 
Part  in  both  Cafes,  are  different  from  the  reft  of 
'  the  things  expofed,  i.  e.  (by  Lem.  III.) 


w»X  = 


mXm  — -i  Xm  —  2 X  —  3  x  w  —  4 Xm  —  5  X,  <&e.  continued  to  m  Places. 


pxp —  i  xp — 2X,  &C.  I  ttxyxq —  i  X}&c.  \  (iXrXr 
h  ??  ri  Places  refpectively  Jb  E.  D. 


1  x,  &c.  j  y  each  Series  continued  to 


Lemma  V. 

The  Number  of  the  Combinations  of  m  things, 
abed)  <&c.  different  from  each  other,  taken  n  and 

mxrn  —  I  vi  —  2  X  vi  —  2  X,  <&c. 

n,  is  equal  to  • - -  — j- 

n  X  n  —  1  X  n  —  2  X  n  — •  3  X,  &c. 

each  Series  continued  to  n  Places. 


For  if  the  things  expofed  be  divided  in  two 
Parts,  vies.  in  the  Ratio  of  n  and  m  —  #,  ’tis  evi¬ 
dent  that  their  different  Combinations  taken  n 
and  w,  are  produced  by  the  Alternations  of  the 
compofing  the  Parts  one  amongft  the  other :  And 
therefore  the  Number  of  thofe  =  to  the  Number  of 
thefe  —  to  the  Number  of  the  Alternations  of  m 
things  taken  m  and  the  Indices  of  whofe  Occur¬ 


rences  are  rt  and  m — n 


mxm  —  1  xm  —  2 xm  —  3  x>  &c.  continued ^to  m  Places. 
n  x  n —  1  xT&c-  X  m  —  n xm  —  n  —  1  X,  &c.  each  Series  continued  to  rt 


and  m  —  n  Places  refpeeftively,  ( by  Lemvia  IV.) 

i-  e.  becaufe  n  -f-  m  —  n  =  rn  = 

vi  Xm  —  1  Xm — 2  Xvi — 3,  <&c.  .  n  . 

—  - - — — each  Series  con- 

nXn  —  1  X  #  —  2X8' —  3,  <&c. 

tinued  to  n  Places,  (by  Lem.  III.)  Therefore, 


Lemma  VI. 

The  Number  of  the  Alternations  of  vi  things, 
'abed ,  &c.  different  each  from  other,  taken  n 
and  «,  is  =  m  x  m  —  ix  m  —  2  X  m  —  3  X,  &c. 
continued  to  n  Places.  D. 

Scholium. 

Since  in  the  things  expofed  the  fame  things  may 
occur  more  than  once,  and  alfo  n  be  lefs  than  m, 
the  Indices  of  the  Occurrences  which  are  in  fome 
of  the  Combinations  of  rn  things  taken  n  and  ?r, 
may  differ  from  thofe  which  are  in  others  ;  but 
thofe  Combinations,  the  Indices  of  whofe  Occur¬ 
rences  are  the  fame,  are  faid  to  be  in  the  fame 

VoL.  I. 


Form  :  Therefore,  whereas  n  is  equal  to  the  Sum 
of  the  Indices  which  are  in  each  Combination  ta^ 
ken  n  and  w,  if  n  be  exprefs’d  by  all  the  different 
Combinations  of  fuch  Indices  only  (being  integer 
Numbers)  whereof  no  one  rcmy  exceed  the  higheft 
Index  of  the  things  expofed,  and  being  more  than 
one  in  a  Combination,  are  each  of  them,  which 
are  in  the  fame  Combination,  comprehended  in  a 
diftinft  Index  thereof  j  thefe  Expreftions  of  n  will 
neceffarily  be  the  feveral  Forms  of  the  Combina¬ 
tions  taken  n  and  w,  whereof  m  things  are  capable : 
Whence  is  derived  a  General  Theorem  for  finding 
the  Combinations  and  Alternations  of  m  things  ta¬ 
ken  n  and  n  univerfally  j  i  e.  Whether  m  conlift  of 
things  all  different  or  not ,  and  whether  n  be  equal 
to,  or  left  than  m. 

Theorem. 

If  n  be  expreffed,  according  to  all  the  different 
Forms  of  Combination  which  the  things  expofed 
are  capable  of,  and 
2  M  m 


3 


p  s=5  the 


COM 


COM 


et  —  the  number  ofps 
A  =s  the  number  of  qs  1 
y=.  the  number  of  r*  \ 
J\  =  the  number  of 


in  ev  ry 
( form  o: 
combi¬ 
nation, 


p  —  the  higheft  Index 
«  =  the  next  higheft 
v  —  the  next  higheft 
/'=  the  next  higheft 
6  c. 

A  ) 

B  (=  the  Number  of  all 
C  Q  Indices  not  left  than 

D  } 

6c. 

And  £  =  c  =  b-j~yj  6  c. 

I  fay  the  Number  of  the  Combinations  of  m 


things  taken  n  and  n,  in  any  Form  of  Combina- 
A  x  A  z=z  i  x  A —  2, 

tion,  fhall  be  — - - 3 - -  X,  6c.  x 


a  X  a 


Which  are  in  the 
things  expos’d. 


B  —  aX  B- 


•a- 


X,  6c.  X 


X  a  — —  2 

C  —  b  X  C  — •  £ —  i 


X,  X 


B  X  A  —  i 

D  —  c  X  D  —  c —  t 


y  ^  — Xl 

continued  to 


— 1 

fo  many  Terms  as  there  are  different  Indices  in  the 
Form  of  Combination,  and  each  Term  to  a,  <3,  y, 
\  J\  6c.  Places  refpectively,  and  this  Number  mQl- 
l  tiplied  into 


n  xn —  1X7/  —  2 x 7z — 3  x  77 —  4  x« — 4X77  —  5  X 77  —  6,  6c.  continued  to  n  Places. 


2  x,&c  I  AXqXq — 1  Y.J&C-  l/3Xi  X —  i  X,&c.  1  y  X,  6c.  each  Series  continued  to 

Alfo,  becaule  the  Number  of  p 1  and  q*  together, 
which  are  in  every  Form  of  Combination  wherein 
there  is  q>}  is  =  a  -f-  A  =  b  ;  therefore  is  C 


pxp  —  ixp 

p ,  q,  r,  6c.  Places  refpedlively,  fhall  be  the  Num¬ 
ber  of  their  Alternations. 

But  the  Sum  of  all  the  Combinations  and  Al¬ 
ternations  which  are  in  every  Form  of  77,  fhall  be 
the  whole  Number  of  Combinations  and  Alterna¬ 
tions  of  m  things  taken  n  and  n. 


demonstration. 

Firft  then  ’tis  evident,  that  thofe  Combinations, 
which  are  in  different  Forms,  differ  from  each 
other. 

Again,  ’Tis  evident,  that  the  Combinations  of 
777  things,  as  aP,  bp,  (P ,  dp,  <7,  ft,  gf,  ^r,  ir.  6c. 
(the  Indices  fimply  confidered)  taken  77  and  77,  in  a 
Form  wherein  are  p% ,  q*>  rs,  fhall  be  equal  to  the 
Number  of  the  Combinations  of  the  ps,  which  are 
in  the  things  expofed,  taken  a  and  a,  multiplied 
into  the  Number  of  the  Combinations  of  the  qs, 
taken  (j  and  (3,  multiplied  into  the  Number  of  the 
Combinations  of  the  r *  taken  y  and  y. 

But  becaufe  p,  and  all  lefler  Indices,  are  com¬ 
prehended  in  every  Index  which  is  greater  than 
themfelves,  therefore  is  A  equal  to  the  Number  of 
p*,  which  are  in  the  things  expofed  :  And  for  the 
fame  Reafon  would  be  =  the  Number  of  the  qs, 
and  C  the  Number  of  rs :  But  the  Number  of  the 
ps,  which  are  in  every  Form  of  Combination,  is 
=  a ;  therefore  is  B  —  a  =  to  the  Number  of  qs : 
71 X  77  — '  I  X  77  —  2  X  71  —  3  X  n  —  4X  775X77 


b 

to  the  Number  of  7-7,  and  fo  on,  how  many  foever 
were  the  different  Indices  in  any  Form  of  Combi¬ 
nation. 

But  (by  Lem.  V.)  the  Number  of  the  Combi¬ 
nations  of  the  p *,  which  are  in  the  things  ex¬ 
pofed,  whofe  Number  is  A ,  taken  a  and  a,  is  =5 
A  x  A —  1  x  A  —  2 

,  &c.  continued  to  a  Places  5 


A  X  at-—  I  X  at,  — 

and  the  Number  of  the  Combinations  of  the  qs, 
whofe  Number  is  B  —  2,  taken  /3  and  g,  is  2=3 
B  —  a  x  B  —  a—  1  x  B-a- — -2 

—  ,  6c.  continued 


A  x  A  —  iXA  —  2 
to  0  Places ;  and  the  Number  of  the  Combinati¬ 
ons  of  the  r*,  whofe  Number  is  C— b,  taken  y 

,  .  c—b-xc  —  b-f  I  , 

and  y ,  is  =s  - — —77 - T-"'  ?  6c.  continued 


to  y  Places,  g^E.D. 

But  every  Combination  in  one  and  the  fame 
Form,  affords  the  fame  Number  of  Alternations  : 
Therefore  the  Number  of  Alternations  in  any  one 
Form,  is  fo  many  rimes  the  Number  of  Combina¬ 
tions,  as  is  the  Number  of  Alternations  in  anyone 
of  thefe  Combinations. 

But  (by  Lem.  IV.)  the  Number  of  Alternations 
in  any  of  thefe  Combinations  fhall  be 
6  x,  6c.  continued  to  n  Places. 


pxp  —  ixp  —  2 x, &c •  1  axqxq  —  x, 6c.  !  $x  tx  r  — —  i  x}  6c.  I  y  x,  each  Series  continued  to  p,  q,  r, 
6c.  Places  refpe&ively.  Jjh  E.  D. 


Now  makee  to  an  Application  of  this  general 
Rule,  to  thofe  particular  Cafes  which  have  already 
been  confider’d  by  others,  and  which  are  contain’d 
in  our  3d,  4th,  5th,  and  6th  Lemmas ,  and  by  us 


more  generally  demonftrated  ,  I  fay, 

If  77  =  777,  there  can  be  but  one  Form  of  Combi¬ 
nation,  and  but  one  Combination  in  that  Form  ; 
and  therefore  the  Number  of  Alternations  =s 


mXm  —  1  x 777 2 — x 777  —  3 x 777 4 x,  6c.  continued  to  m  Places. 


pxp  —  ix,  6c.  1  AXqXq  —  x, &c .  i  /3 x  r  x, &c.  J  y  x}6c.  each  Series  to  p,  q,  r ,  6c.  Places  refpe£ltve!y  - 


i.  e.  (if  p  =  1)  =  777  x  7«  —  1  x  vi  —  2  xvi  —  3  x 
tn  —  4  x,  6c.  continued  to  m  Places,  which  are  the 
Cafes  of  the  4th  and  3d  Lemma's. 

But  if  the  things  expos’d  are  all  different,  and  n 
be  left  than  my  which  is  the  Cafe  of  the  5th  and 
6th  Lemma's,  then  alfo  can  there  be  but  one  Form 
of  Combination,  and  it  will  be  A  =  my  and  a  — 
?i,  and  the  whole  Number  of  Combinations  = 
Ax  A  —  1  x  A  2 x,  6c. 


ftra&ed  to  be  commonly  urtderflood,  I  fhall  fub- 
join  one  fhorc  Example. 


Example. 


O.X  A -  I  A - X  2,  6c. 

m  X  777  —  i  xm  —  2  x,  6c. 


i.  e 


each  Series  con- 


77X77  —  IX  77  —  2  x}  <&c.  5 
tinued  to  n  Places,  and  therefore  the  Number  of 
Alternations  z=zm-\~ni  —  1X7/7  —  x  2,  6c.  conti¬ 
nued  to  77  Places. 

But  fully  to  illuftrate  this  Theorem,  which,  as 
delivered  in  general,  may  feem  fomewhat  too  ab- 


Let  the  things  expos’d  be  aaabb  bee,  m  ac¬ 
cording  to  our  way  of  Notation,  a  fy  b*y  c*  y  *M 
required  to  find  the  Number  of  thdr  Combhuh- 
ons  and  Alternations  taken  j.  and  4. 

Then  (becaufe  in  the  thing.?  e*po/d  there  k  no 
one  thing  occurs  more  than  thrice,  nor  more  than 
three  things  different  from  each  other)  will  all  the 
Forms  of  Combination,  which  the  thing?  expofed 
are  capable  of,  be  thefe: 


Viz . 


Then 


In 


COM 


COM 


In  the  firft  Form  will  p  =  3,  q  =t 1,  «  =  1,  3  =  1,  ^  — -  2,  B  —  3 

In  the  2d  Form  will  p  —  2,  — • — ,  <7=2, - }  A=z  3, _ 

In  the  3d  Form  will  />  =  2,  2  =  1,  «  =  1,  '/5  =  2,  3,  ^  =  3. 


The  Number  of  Combination  : 


In  the  firft  Form 


In  the  2d  Form  = 


A  B  —  <t 

'  A  X  fi 

AX  A  —  1 
ct  x  a,  —  1 


2  ■y 

—  x  — 

1  1 

2x2 

2X1 


T  ,  .  „  -xl  B  —  a,x  B  —  & — 1 

In  the  3d  Form  =  —  x - - 

a  Px0 —  i 


2x1 


2X1 

And  the  whole  Number  of  Combinations  = 
A  If 0  the  Number  of  Alternations  : 


4 

3 

3 


10 


In  the  firffc  Form 
In  the  2d  Form 
In  the  3d  Form 


4.  x 

3  x 
3  x 


n  X  n —  t  x  n 

• —  2  X  n —  3 

4  X  3  X  2  x  I 

pxp — ixp 

—  2*  1  a  x 

+  3X2xi  | ix  +x4  = 

n'xn —  t  x  n- 

—  2  X  n  —  3 

4-X  3  X2X  I 

3  x  6  =5 

P  *P- 

—  1  1  at 

~ +x  2x1 1  2  — 

n  X  n — 1  x  n  ■ 

—  2  x  n — ,3 

4  X  3  X  2  X  I 

P  X  P  —  1 

1  a  x  73 

")X2Xi  J  IXI2  - 

3  x  12  = 

1 6 
18! 

3* 


And  the  whole  Number  of  Alternations  =»  70 


ATany  are  the  Properties  of  this  Theorem,  in 
Common  with  others  ,  as,  To  find  the  Undue  of  a 
Multii  ominal  raifed  to  any  integer  Power  :  To 
raife  an  infinite  Series  to  an  integer  Power,  though 
of  an  interrupted  Order,  without  introducing  any 
thing  immaterial,  or  which  muft  afterwards  be  ex¬ 
pung’d  ,’  and  many  others.  But  then  fo  many 
Terms  of  the  Series  muft  be  taken  in  at  firft,  as 
lhall  ferve  to  the  Purpofes  of  the  intended  Proxi- 
mation,  otherwife  as  often  as  it  lliall  fall  fhort  of 
that,  the  Operation  muft  be  begun  de  novo. 

Many  likewife  are  the  Properties  due  to  this 
Theorem,  and  great  Variety  of  Problems  might  be 
fram’d  ;  and  I  fcruple  not  to  fay,  many  may  occur 
in  Practice,  which  are  folvable  by  this,  and  no 
other  Method  whatever. 

Hence  may  be  found  the  Number  of  all  Words 
Whereof  the  24  Letters  are  capable,  from  one  Let¬ 
ter  in  each  Word,  to  any  Number  of  Letters  given. 

Hence  may  be  found  the  Number  of  all  Num¬ 
bers,  to  any  given  Number  of  Places,  which  may 
be  produced  from  any  Number  of  Figures  given. 

Hence  alfo  the  Com  pafs  of  a  Mufical  Inftru- 
ment  being  given,  the  Time  and  Number  of  the 
Bars,  whereof  each  Tune  Lhall  confift,  the  Num¬ 
ber  of  Tunes  may  be  found,  which  that  Inftru- 
ment  is  capable  of. 

To  give  an  Inftance  of  the  prodigious  Variety 
that  there  is  in  Mufick,  I  have  calculated  the  Num¬ 
ber  of  Tunes  in  common  Time,  confifting  of  eight 
Bars  each,  which  may  be  plaid  on  an  Inftrument 
of  one  Note  Compafs  onffj  and  it  is  this,  viz. 
27584.  27oi57.  013570.  368586.  999728.  299176. 
whereas  the  Changes  on  Twenty-four  Bells,  is  but 
620448.  401733.  239439.  360000.  which  is  but 

44+5*8.65^  of  the  Number  of  Tunes  :  And 

yet  Dr.  Wallis  (in  his  Algebra)  demonftrates,  could 
not  be  difpatch’d  in  315^7.600000.000000  Years. 

If  then  the  Inftrument  were  of  as  many  Notes 
Compafs  as  any  Inftrument  now  in  ufe,  how  pro- 
digioufly  muft  th«  Number  of  Tunes  be  increafed? 


the  Calculation  of  which  (tho*  much  more  intri¬ 
cate  and  operofe)  would  be  equally  attainable  by 
our  Theorem. 

COMBUST  [ Combuftus ,  L.  burnt  or  fcorched ) 
a  Term  in  Aftronomy:  When  a  Planet  is  not  above 
8  Degrees  and  30  Minutes  diftant  from  the  Sun, 
either  before  or  after  him,  he  is  faid  to  be  Com - 
buff  or  in  Combuflion. 

COMBUST  [in  Afirology ]  the  Space  of  the 
Half  Libra  and  all  Scorpio ,  fo  call’d  upon  account 
of  feveral  violent  and  ill-boding  Stars,  that,  as 
they  pretend,  are  fixed  there  3  fo  that  they  account 
it  unfortunate  and  weakening  to  any  Planet  that 
happens  to  be  in  it. 

COMETS  are  what  are  commonly  called  Bla¬ 
zing-Stars.  The  Ancients,  efpecially  Arifotle  and 
his  Followers  fuppofed  them  to  be  Meteors,  or 
Exhalations,  fet  on  Fire  in  the  higheft  Region  of 
the  Air  :  The  modern  Aftronomers  have^  found 
them  to  be  above  the  Orbit  of  the  Moon,  but  yet 
to  defcend  fo  low  as  to  move  in  the  Regions  of 
the  Planets  :  It  is  riot  improbable  but  that  they 
may  be  a  fort  of  very  Eccentrical  Planets,  and 
move  periodically  about  the  Sun. 

Mr.  Azoutj  a  Trench  Gentleman,  was  the  firft, 
as  I  can  find,  who  pretended  to  predid  what 
would  be  the  future  Motion  of  a  Comet ;  which 
he  did  for  one  that  appeared  in  Jan.  1664-5,  and 
fent  Copies  of  them  to  the  Secretary  of  the  Royal 
Society,  Jan.  2.  1664.  N.  S.  He  alfo  did  the 
fame  for  a  fecond  Comet,  which  appeared  the  Year 
following. 

Hevelius ,  in  his  Brodrovius  Cometicus^  faith,  He 
is  almoft  pofitive,  no  Account  can  be  given  of 
the  Bhanomena  of  Comets ,  without  fuppoling  the 
annual  Motion  of  the  Earth. 

Meafuring  the  Comet  in  the  Year  1664-5,  he 
found  it  to  be  diftant  from  the  Earth  above  5000 
Semi-diameters  of  the  fame  3  and  that  its  true  Dia¬ 
meter  was  then  25600  German  Miles,  which  is  3 
times  as  long  as  the  Diameter  of  the  Earth. 

He  fuppofes  all  of  them  to  move  round  fhe 

Sun 


3 


COM 


C  O  M 


Sun  as  their  Centre,  and  to  be  a  kind  of  fpurious 
Planets. 

Their  Train,  or  Coma,  he  takes  to  be  occafioned 
by  the  Beams  of  the  Sun  falling  on  the  Head  of 
the  Comet,  and  pafling  thro’  the  Tame  reflected  and 
refracted. 

Afterwards,  in  1 668,  he  publifhed  his  Cometogra- 
phia,  wherein  he  fuppofes,  that  the  T rajedory  of  a 
Comet  is  nearly  Redilinear,  or  that  they  always 
move  in  a  ftraight  Line. 

Yet  he  fuppofes  alfo  a  Motion  impreffed,  and  an 
Inclination  of  the  Comet’s  Disk  to  the  Sun,  as  two 
Caufes  why  Comets  may  fometimes  deviate  from  a 
ftraight  Courfe,  efpecially  about  the  Beginning  and 
End  of  their  Appearance. 

He  obferves,  That  this  Line  is  fomething  near 
that  of  a  Parabola  fometimes,  but  never  is  the  Ark 
of  any  Circle :  Alfo,  that  there  is  in  Comets  a  Li- 
bratory  Motion,  like  that  in  the  Moon. 

The  famous  Sir  Ifaac  Newton,  in  his  excellent 
Principia  Philofoph.  Mathem.  hath  a  large  Difcourfe 
of  Comets,  p.  473,  &c.  where  he  proves: 

1.  That  they  are  above  the  Moon,  and  in  the 
Region  of  the  Planets,  becaufe  they  have  no  Diur¬ 
nal  Parallax,  but  an  Annual  one  :  For  thofe  Co¬ 
mets  which  move  forward,  according  to  the  Order 
of  the  Signs,  are  all,  at  their  Exit  or  Difappear- 
ance,  flower  in  their  Motion  than  they  were  before, 
or  (retrograde)  if  the  Earth  be  between  them  and 
the  Sun  3  but  they  move  fwifter  than  ordinary  when 
they  begin  to  difappear,  if  the  Earth  be  in  oppofi- 
tion  to  the  Sun :  And  on  the  contrary,  if  they  move 
contrary  to  the  Succeflion  of  the  Signs,  and  have 
the  Earth  between  them  and  the  Sun,  then  they 
move  more  fwift  than  ordinary  at  their  Exit 3  but 
if  the  Earth  be  in  oppofition,  they  move  flower, 
and  retrograde  towards  their  going  off.  This  chiefly 
depends  on  the  Motion  of  the  Earth,  as  it  is  in  the 
Planets  3  who,  according  as  the  Earth’s  Motion 
agrees  with,  or  is  contrary  to  theirs,  appears  fome¬ 
times  retrograde,  fometimes  to  move  flower,  and 
other  times  more  fwiftly. 

If  the  Earth  move  the  fame  way  with  the  Co¬ 
met,  and  fwifter  by  its  angular  Motion  round  the 
Sun  than,  the  Comet  3  the  Comet,  when  beheld  from 
the  Earth,  will  appear  to  be  retrograde. 

And  if  the  Earth  move  flower  than  it,  the  Mo¬ 
tion  of  the  Comet  (fubduding  the  Motion  of  the 
Earth)  will  be,  to  Appearance,  flower. 

But  if  the  Earth  move  a  contrary  way  to  the 
Comet,  it  will  then  appear  to  move  fwifter  than 
the  Earth  :  All  which  he  illuftrates  and  proves,  and 
fhews  alfo  a  Way  from  the  Comet’s  Parallax,  to 
find  its  Diftance. 

From  the  Confideration  alfo  of  the  Curvity  of 
the  Way  of  a  Comet,  he  concludes,  That  when  they 
difappear,  they  are  much  below  the  Orb  of  Jupi¬ 
ter  3  and  that  in  their  Perigeums  and  Periheliums , 
they  often  defeend  below  the  Orbits  of  Mars  and 
the  inferior  Planets. 

From  the  Light  alfo  of  the  apparent  Star  that  is 
in  the  Head  of  the  Comet,  he  concludes  their  Vi¬ 
cinity  to  the  Sun  and  Earth 3  and  that  they  can  by 
no  means  be  in  the  Region  of  the  fix’d  Stars,  as 
lome  have  imagined,  for  then  their  Heads  could 
no  more  be  enlightened  by  the  Sun,  than  the  Pla¬ 
nets  are  by  the  fix’d  Stars. 

Confidering  alfo  the  Obfcuration  of  the  Comet 
by  that  thick  Fume  or  Vapour  with  which  its 
Head  is  always  encompafled,  he  concludes,  That 
they  muft  often  defeend  down  below  the  Sphere  of 
Saturn ,  as  he  had  before  found  by  their  Parallax. 
The  fame  thing  he  concludes  alfo,  by  examining 


into  the  Caule  of  the  Coma,  or  Tail,  and  then 
draws  thefe  Corollaries. 

1.  That  Comets  flrine  by  the  Light  of  the  Sun’s 
Beams  reflected  from  them. 

2.  That  the  Heavens  are  devoid  of  all  Refin¬ 
ance,  fuch  as  our  Air  and  other  Mediums  have  : 
For  thefe  Comets  move  every  wfay,  with  all  the 
Freedom  that  can  be,  obliquely,  diredly,  and  often 
againft  the  Courfe  of  the  Planets,  and  yet  can  con¬ 
tinue  their  Motion  for  a  very  long  while,  even  lb  : 
And  therefore  the  Celeftial  Regions  cannot  be  filled 
with  Matter  like  the  Cartefian  Vortices,  but  muft 
be  alrnoft  void  Spaces. 

Next,  in  Prop  40.  Book  3.  he  proves,  That  Co¬ 
mets  move  round  the  Sun  in  Conick  Sections, 
having  their  Umbilici  in  the  Centre  of  the  Sun  3 
and  that  by  Lines  drawn  from  themfelyes  to  the 
Sun,  they  deferibe  Area’s  proportional  to  their 
Times  of  Revolution,  as  the  other  Planets  do  : 
And  he  feems  to  think  them  a  kind  of  Planets, 
and  that  they  revolve  in  real  Elliptical  Orbits,  tho* 
they  nearly  approach  to  Parabola’s.  From  which 
Propofition  he  concludes, 

1.  That  if  Comets  do  ever  come  about  again, 
their  Orbits  are  very  Eccentrical  Ellipfesi  and  that 
their  perodical  Times  are  to  thofe  of  the  Planets 
in  a  fefquilateral  Ratio  of  the  tranfverfe  Axis  3  and 
therefore  Comets  being  ufually  above  the  Planets, 
and  deferibing  Orbits  of  longer  Axes  than  they,  do 
really  move  flower  than  they  3  and  particularly,  that 
if  the  Ax  of  the  Orb  of  a  Comet  were  4  times  as 
long  as  the  Ax  of  Saturn’s  Orbit,  the  Time  of  the 
Revolution  of  the  Comet  tQ  that  of  Saturn ,  would 
be  4  x-/ 4,  or  8  to  1  3  that  is,  240  Years. 

After  this,  in  feveral  Lemma’s ,  he  prepares  the 
way  to  determine  the  Species  of  the  Conic  Sedion 
a  Comet  deferibes  3  to  find  its  Place  at  any  inter¬ 
mediate  given  Time  3  and  to  determine  the  Tra¬ 
jectory  from  three  Obfervations,  which  he  illuftrates 
by  Examples. 

Then  he  proceeds  to  confider  more  particularly 
what  the  Bodies  of  Comets  are,  and  concludes,  that 
they  are  folid,  compad,  fix’d,  and  durable,  like 
thofe  of  the  other  Planets.  Refuting  the  old  Opi¬ 
nion  of  their  being  Meteors,  or  Exhalations  from 
this,  That  in  their  Tranfits,  fo  near  the  Sun  as  we 
find  they  do  go,  they  wou’d  be  perfedly  diflipated, 
difperfed,  and  deftroyed. 

The  Heat  of  the  Sun  he  had  before  fhewn  to  be 
as  the  Denfity  of  the  Rays,  or  reciprocally  as  the 
Squares  of  the  Diftances  of  Places  from  the  Sun : 
Wherefore,  fince  the  Diftance  of  the  Comet  which 
appeared  in  the  Year  1680,  being  in  its  Perihelion 
the  8th  of  December ,  was  then  to  the  Diftance  of 
the  Earth  from  the  Sun,  as  6  to  1000  nearly.  The 
Sun’s  Heat  in  the  Comet  at  that  time,  was  to  his 
Heat  with  us  at  Midfummer,  as  1000000  to  36,  or 
28000  to  1  3  whereas  the  Heat  of  boiling  Water, 
as  he  tried,  was  but  very  little  more  than  triple 
the  Heat  of  our  dry  Earth  expofed  to  the  Midfum- 
mer’s  Sun,  and  the  Heat  of  red-hot  Iron,  he  con- 
jedures  to  be  about  three  or  four  times  as  great  as 
that  of  boiling  Water :  Wherefore  the  Heat  of  the 
dried  Earth,  or  Body  of  the  Comet  in  its  Perihelion, 
was  near  nooo  times  as  great  as  that  of  red-hot 
Iron  3  and  confequently,  if  the  Comet  had  been  a 
Meteor,  or  an  Aggregate  of  Vapours  and  Exhala¬ 
tions,  the  Sun  would  have  rendered  it  invifible. 

The  Comet  therefore  acquired  fo  great,  fo  im- 
menfe  a  Degree  of  Heat  in  its  Perihilion,  that  it 
muft  needs  be  a  long  time  before  it  will  be  cold 
again  3  for  he  computes,  that  a  Globe  of  red-hot 
Iron,  of  the  Dimeniions  of  our  Earth,  would  fcarce 
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be  cool  in  50000  Years.  If  therefore  we  fuppofe 
the  Comet  to  cool  100  rimes  as  fall:  as  red-hot  Iron, 
yet  fince  his  Heat  was  2.000  times  greater  than  that 
of  red-hot  Iron,  if  you  fuppofe  his  Body  to  be  of 
the  fame  Bignefs  of  our  Earth,  he  will  not  be  cool 
in  a  Million  of  Years. 

He  obferves  alio,  That  the  Tails  of  all  Comets  are 
longeft  and  largeft  after  their  palling  from  the 
Sun,  or  juft  after  their  Perihelions }  which  fhews, 
that  the  Sun’s  Heat  contributes  to  the  Increafe  of 
the  Tail  .  Whence  ’tis  more  than  probable,  that 
the  Tail  of  a  Comet  is  only  a  long  and  very  thin 
Smoak,  or  Train  of  Vapours,  which  the  ignited 
Nucleus ,  or  the  Head  of  the  Comet  emits  from  it. 
And  this  Notion  he  confirms  after  this,  by  refuting 
the  two  other  Opinions  about  the  Origin  of  the 
Tail  of  a  Comet. 

For  fome  will  have  it  to  be  only  the  Sun-beams 
fhining  thro’  the  Head  of  the  Comet,  as  they  do 
thro’  a  Crevife  into  a  dark  Place,  and  by  that 
means  come  to  appear  in  that  Form. 

But  this  Notion,  he  fhews,  will  not  hold,  becaufe 
the  Reafon  that  the  Sun-beams  appear  thus  lucid, 
when  his  Rays  fhine  thro’  an  Hole  or  Chink  into  a 
dark  Place,  is,  becaufe  the  Light  is  reflected  from 
the  Particles  of  Smoak,  fmall  Duft,  <&t.  which 
continually  fly  to  and  fro  in  the  Air,  and  therefore 
is  always  more  fplendid  where  the  Air  abounds 
with  the  moft  grofs  and  greateft  Number  of  Par¬ 
ticles  of  this  Nature.  But  in  a  thin  and  clearer 
Air,  no  fuch  Appearance  can  well  be  feen  ;  and 
confequently  in  the  Celeftial  Regions,  where  pro¬ 
bably  there  is  little  or  no  Matter  to  reflect,  cannot 
be  vifible :  For  Light,  as  in  the  Sun-beams  only, 
is  not  d.Tcernable,  but  only  fo  far  as  it  is  from 
thence  reflected  to  our  Eyes. 

Others  will  have  the  Tails  of  Comets  to  be 
formed  by  the  Refraction  of  Light,  as  it  pafies 
thro’  the  Head  of  the  Comet  to  the  Earth :  But  this 
Opinion  he  thinks,  is  preft  with  many  fcarce  anfwer- 
able  Difficulties :  For  firft,  the  Tails  of  Comets  never 
appear  adorn'd  with  various  Colours,  which  yet  are 
ufually  the  infeparable  Concomitants  of  Refradtion. 
Again,  the  Light  of  the  fix’d  Stars  and  Planets 
coming  to  us  diredtly,  and  tranfmitted  diftindtly, 
plainly  fhews,  that  the  Celeftial  Mediums  it  pafleth 
thro’  have  no  refradting  Power  And  as  to  the  Ra¬ 
diation  and  Twinkling  of  the  fix’d  Stars,  that  ought 
to  be  attributed  rather  to  a  Refradtion  in  our  Eyes, 
or  to  be  occafioned  by  the  tremulous  Motion  of 
the  Air becaufe,  when  we  look  on  them  thro’  a 
Tele  Lope,  there  is  no  fuch  thing.  The  Tremor  of 
the  Air,  and  of  the  afeending  or  defeending  Va¬ 
pours,  may  eafily  occafion  a  little  quick  fucceftive 
Diftortion  of  the  Rays  from  fo  fmall  a  Point  as  the 
Pupil  of  one’s  Eve  ,  but  they  cannot  do  fo  from 
the  much  larger  Aperture  of  a  Telefcope’s  Objedt 
Glafs,  which  is  the  Reafon  why  there  is  an  appa¬ 
rent  Twinkling  in  the  former,  but  not  in  the  latter 
Cafe  ;  and  the  Ceflation  of  the  Scintillation  in  the 
latter,  is  a  Demonftration,  that  there  is  a  regular 
Tranfmiffion  of  the  Rays  of  Light,  without  any 
fenlible  Refradtion. 

Laftly,  If  the  Tails  of  Comets  were  produced  by 
the  Refradtion  of  the  Sun’s  Light  fhining  thro’  them 
towards  us  ;  and  according  to  the  Figure  of  the 
Heavens,  were  reflected  to  Parts  oppofite  to  the 
Sun,  that  Defledtion  in  the  fame  Regions  of  the 
Heavens  muft  always  be  made  towards  the  fame 
Parts  :  But  this,  by  plain  and  undoubted  Obferva- 
tion,  hath  been  found  to  be  falfe  in  Fadt,  and  there¬ 
fore  this  Account  cannot  be  the  true  one. 
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That  the  Tails  or  Beards  of  Comets  do  arife  from 
the  Nucleus  or  Head,  and  afeend  towards  the  Re¬ 
gions  oppofite  to  the  Sun,  is  confirmed  by  the  Laws 
which  they  obferve  ;  as,  that  lying  in  the  Planes  of 
the  Orbits  of  Comets  which  pais  thro’  the  Sun, 
they  deviate  from  the  Oppolition  of  the  Sun  always 
towards  thofe  Parts  which  their  Heads,  as  they 
move  forward,  leave  in  tliefe  Orbits :  That  to  a 
Spedlator  placed  in  thofe  Planes,  they  appear  in 
Parts  diredlly  oppofite  to  the  Sun ;  but  that  if  the 
Spedlator  deviate  a  little  from  thefe  Planes,  their 
Deviation  will  become  fenfible,  and  every  Day 
appear  greater  and  greater :  That  the  Deviation,  all 
things  confidered,  is  lefs  where  the  Tail  is  oblique 
to  the  Orbit  of  the  Comet  j  as  alfo  when  the  Head 
of  the  Comet  approaches  nearer  to  the  Sun,  efpe- 
cially  if  the  Angle  of  the  Deviation  be  obferved 
near  the  Head  of  the  Comet  befides,  that  thofe 
Tails  which  do  not  deviate,  appear  ftraight  ,•  but 
thofe  that  do,  appear  curved :  That  the  Curvature 
is  greater  where  the  Deviation  is  greater,  and  more 
fenfible  where  the  Tail  is  of  greater  Length  ;  for 
in  fhort  ones  it  is  hardly  obfervable :  That  the  Angle 
of  Deviation  is  lefs  near  the  Head  of  the  Comet, 
and  greater  near  the  oppofite  Extreme  ,*  and  there¬ 
fore  that  the  Tail  turns  its  convex  Parts  towards  the 
Place  from  which  the  Deviation  is  made,  and 
which  are  in  a  Right-line  drawn  from  the  Sun  thro’ 
the  Head  of  the  Comet,  and  produced  infinitely : 
And  that  thofe  Tails  which  are  larger  and  longer, 
and  which  fhine  brighteft,  are  more  fplendid  to¬ 
wards  their  convex  Sides,  and  are  better  defined, 
or  more  diftindlly  terminated  there,  than  on  their 
concave  Sides. 

Wherefore  the  Phenomena  of  the  Tails  of  Co¬ 
mets  depend  upon  the  Motion  of  their  Heads,  and 
not  upon  the  Region  of  the  Heavens  in  which  the 
Head  is  feen  ;  and  therefore  do  by  no  means  arife 
from  Refradtion  in  the  Heavens,  but  have  their  Mat¬ 
ter  fupplied  from  the  Head. 

For,  as  in  our  Air  the  Smoak  of  any  kindled 
Body  afeends  upright,  if  the  Body  be  at  reft  ;  but 
obliquely  if  it  have  a  lateral  Motion  any  w’ay  :  So 
in  the  Heavens,  where  Bodies  gravitate  towards  the 
Sun,  Smoak  and  Vapours  ought  to  afeend  up  from, 
the  Sun,  and  that  in  a  Right-line,  if  the  fmoaking 
Body  be  at  reft ;  or  obliquely,  if  it  move  any  way 
laterally,  and  by  its  progreflive  Motion,  doth  always 
defert  thofe  Spaces  from  whence  the  fuperior  Parts 
of  the  Vapours  had  afeended  :  And  this  Obliquity 
will  be  lefs  where  the  Afcent  of  the  Vapours  is 
more  fwift,  viz.  near  the  Sun,  and  near  the  fmoak¬ 
ing  Body.  From  the  Diverfity  of  this  Obliquity, 
the  Column  of  the  afeending  Vapour  will  be  incur- 
vatedj  and  becaufe  the  Vapour  in  the  precedent 
Side  of  the  Column,  is  fomething  newer  or  more 
recent  than  the  other,  it  will  therefore  be  a  little 
more  denfe,  and  confequently  more  copiouily  refledfc 
the  Light,  and  be  defined  or  terminated  more  dif¬ 
tindlly  than  the  other  Side. 

That  there  may  arife  from  the  Atmofphere  of 
Comets,  Vapours  enough  to  take  up  fuch  immenfe 
Spaces,  may  be  underftood  from  the  Rarity  of  our 
Air  :  For  Air  near  the  Surface  of  our  Earth,  takes 
up  a  Space  850  times  as  large  as  Water  of  the  fame 
Weight  with  it  ;  and  therefore  a  Column  of  Air 
of  850  Foot  high,  weighs  no  more  than  one  of 
Water  of  but  one  Foot  high,  if  they  have  both  the 
fame  Bafe.  But  a  Column  of  Air  of  the  Height  of 
the  whole  Atmofphere,  weighs  no  more  than  a  Co¬ 
lumn  of  Water  of  about  33  Foot  high,  and  of  the 
fame  Bafe  ;  and  therefore,  if  from  this  whole  Co- 
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luran  of  Air  you  fubtradt  the  lower  Part  as  far  as 
the  Height  of  850  Foot,  the  remaining  Column 
will  weigh  equal  to  a  Column  of  Water  of  32  Foot  } 
from  whence,  by  that  Hypothecs  which  is  now 
confirmed  by  many  Experiments,  it  may  be  fairly 
concluded,  that  the  Comprejjiou  of  the  Air  is  as  the 
Weight  of  the  incumbent  Atmofphere  ,•  and  that  Gra¬ 
vity  is  reciprocally  as  the  Square  of  the  Difiance  of 
V laces  from  the  Centre  of  the  Earth.  I  found  by 
Circulation,  faith  he,  (the  Ground  of  which  he 
gives  in  Prop.  22.  Lib.  2.)  that  Air,  at  the  Diftance 
of  our  Earth’s  Surface,  of  only  one  Semi-diameter 
of  the  Earch,  is  more  rare  than  it  is  with  us  in  a 
Ratio  much  exceeding  that  which  all  the  Space 
below  the  Orb  of  Saturn  bears  to  the  Diameter  of 
a  Globe  of  only  one  Inch  in  Length  :  And  there¬ 
fore  a  Globe  of  our  Air,  of  only  one  Inch  in  Dia¬ 
meter,  if  it  had  but  the  fame  Degree  of  Rarity 
which  our  Air  hath  at  the  Diftance  of  4000  Miles, 
or  of  the  Earth’s  Semi-diameter  from  us,  would 
more  than  fill  all  the  Regions  of  the  Planets,  as  far 
as  the  Sphere  of  Saturn ,  and  much  farther.  Where¬ 
fore  fince  Air,  as  you  go  higher,  wiil  fti'l  grow 
immenfely  rare,  and  that  the  Coma  or  Atmofphere 
of  a  Comet,  counted  from  its  Centre,  is  about  10 
times  higher  than  the  Superficies  of  the  Nucleus , 
the  Tail  of  it  afeending  much  higher,  muft  needs 
be  exceedingly  rare. 

And  tho’,  becaufe  of  the  great  Craffitude  of  the 
Atmofphere  of  Comets,  and  the  great  Gravitation 
of  Bodies  towards  the  Sun,  and  the  Gravitation  of 
the  Particles  of  Air  and  Vapour  towards  one  ano¬ 
ther,  it  may  be  that  the  Air  in  thefe  Celeftial  Spa¬ 
ces,  and  in  the  Tails  of  Comets,  may  not  be  rare¬ 
fied  quite  fo  much  }  yet  ’tis  plain  by  this  Computa¬ 
tion,  that  a  very  little  Quantity  of  Air  and  Vapour 
will  fuffice  to  folve  all  the  Phenomena  of  the  Tails 
of  Comets. 

For  the  very  great  Rarity  of  the  Tails  of  Comets 
may  be  concluded  by  the  fix’d  Stars  fo  plainly 
appearing  thro’  them,  as  we  find  they  do.  The 
Atmofphere  of  our  Earth  fhining  with  the  Sun’s 
Light,  tho’  perhaps  its  Thicknefs  be  but  a  few 
Miles,  yet  quite  extinguifties  all  the  Light  of  the 
fix’d  Stars,  and  obfeures  the  Moon  itfelf }  whereas 
the  immenfe  Thicknefs  of  the  Tail  of  a  Comet, 
illuftrated,  as  our  Atmofphere  is,  by  the  Rays  of  the 
Sun,  will  permit  the  fmalleft  fix’d  Stars  to  be  feen 
thro’  it,  without  any  Diminution  of  their  Bright- 
nefs. 

And  the  Tails  of  moft  Comets  have  no  greater 
Splendor  than  the  Sun-beams  exhibit  when  reflec¬ 
ted  from  a  Stream  of  Motes,  Duft,  &c.  in  a  dark¬ 
ened  Room,  of  but  one  or  two  Inches  in  Thick¬ 
nefs. 

At  what  time  the  Vapour  afeends  from  the  Head, 
to  the  Extremity  of  the  Tail,  may  be  almoft  dis¬ 
covered  by  drawing  only  a  Right-line  from  the 
End  of  the  Tail  to  the  Sun,  and  then  noting  the 
Place  where  that  Right-line  cuts  the  Trajedtory  : 
For  the  Vapour  in  the  Extremity  of  the  Tail,  if  it 
afeend  in  a  Right-line  from  the  Sun,  will  begin 
its  Afcent  at  the  time  when  the  Head  of  the  Comet 
is  in  the  Place  of  Interfedtion. 

But  indeed  the  Vapour  doth  not  afeend  in  a 
Right-line  from  the  Sun,  but  by  retaining  the  Mo¬ 
tion  of  the  Comet  which  it  had  before  its  Afcent, 
and  compounding  it  with  the  Motion  of  its  Afcent, 
it  afeends  obliquely  }  wherefore  it  will  be  a  truer 
Solution  of  the  Problem,  to  fuppofe  the  Right-line 
which  interfedts  the  Orbit,  to  be  parallel  to  the 
Length  of  the  Tail,  or  rather  (becaufe  of  the  cur¬ 
vilinear  Motion  of  the  Comets)  that  it  diverge 


from  the  Line  of  the  Tail.  By  this  means  I  found, 
that  the  Vapour  which  was  in  the  Extremity  of  the 
Tail,  Jan.  25.  began  to  afeend  from  the  Head  be¬ 
fore  Dec.  it}  and  therefore  had  taken  up  more 
than  45  Days  in  its  Afcent  :  But  all  that  long  Tail 
which  appeared  Dec.  10,  afeended  in  the  Space  of 
thofe  two  Days,  which  were  then  juft  paft  fince  its 
Perihelion}  wherefore  the  Vapour  at  the  Beginning, 
when  the  Comet  was  near  the  Sun,  afeended  pro- 
digioufiy  fwift,  and  afterwards  continued  to  afeend 
with  a  Motion  retarded  by  the  Gravity  of  the  Par¬ 
ticles,  and  by  that  Afcent  encreafeth  the  Length  of 
the  Tail  :  But  the  Tail,  as  long  as  it  appeared,  con- 
fifted  almoft  all  of  that  Vapour  which  afeended 
,  from  the  time  of  the  Perihelion  }  and  tlje  Vapour 
which  firft  afeended  and  compofed  the  Bounds  of 
the  Tail,  did  not  vanifh  till  it  was  both  too  far  off 
the  Sun  to  be  illuminated  by  him,  and  off  us  to 
be  vifible.  Hence  alfo  the  Tails  of  Comets  which 
are  fhorter,  do  not  afeend  with  a  quick  and  con¬ 
tinual  Motion  from  the  Head,  and  then  prefently 
vanifh  and  difappear}  but  are  permanent  Columns 
of  Vapours  and  Exhalations,  gathered  from  the 
Head,  by  a  very  gentle  Motion,  and  in  a  great 
Space  of  Time  }  which  yet,  by  participating  of 
that  Motion  of  their  Heads  which  they  had  at 
the  Beginning,  they  continueteafily  to  move  along 
with  their  Heads  thro’  the  Celeftial  Regions.  And 
from  hence  it  may  again  be  concluded,  That  the 
Heavens  are  filled  with  no  Matter  that  hath  any 
Power  of  Remittance  or  Refiftance  in  it }  fince 
not  only  the  Planets  and  Comets  themfelves,  but 
even  fuch  very  rare  Bodies  as  the  Tails  of  Comets, 
can  both  move  there  very  freely  and  fwiftly,  and 
alfo  continue  that  Motion  for  a  vaft  while  toge¬ 
ther. 

This  excellent  Author  fiippofes  the  Afcent  of 
Vapours  into  the  Tails  of  Comets,  to  be  caufed  by 
the  Rarefaction  of  the  Matter  in  the  Atmofphere,  at 
the  time  of  the  Perihelion.  Smoalc,  faith  he,  in  a 
Chimney,  afeends  up  by  the  Impulfe  of  the  Air 
in  which  it  fwims  or  floats :  And  Air,  rarefy’d  by 
Heat,  afeends  by  the  Diminution  of  its  fpecifick 
Gravity,  taking  the  Smoalc,  and  carrying  it  up 
along  with  it.  Why  fliould  not  the  Tail  of  a  Co¬ 
met  be,  after  the  fame  manner,  fuppofed  to  be 
raifed  by  the  Sun  ?  For  the  Sun-beams  do  not  agi¬ 
tate  any  Mediums  which  they  pafs  thro’,  but  only 
by  Reflexion  and  Refradtion.  The  refledting  Par¬ 
ticles  being  made  warm  by  this  Adtion,  do  warm 
the  ./Ether,  with  which  they  are  compounded. 
This  .Ether  (or  whatever  you  will  call  it)  being 
rarefied  by  the  Heat  communicated  to  it,  and  having 
its  fpecifick  Gravity,  by  which  it  defeendeth  to¬ 
ward  the  Sun  before,  now  diminiftied  by  this  Re¬ 
fradtion,  afeends,  and  carries  along  with  it  thofe 
refledting  Particles  of  which  the  Tail  of  a  Comet 
is  compofed. 

To  the  Afcent  of  thefe  Vapours,  it  conduces,  that 
they  are  carried  by  a  circular  Motion  round  the 
Sun,  and  confequently  endeavour  to  recede  from 
the  Sun,  while  the  Atmofphere  of  the  Sun,  and 
the  Matters  of  the  Heavens,  doth  either  really  reft, 
or  elfe,  being  moved  with  no  other  Motion  than 
what  they  have  from  the  Sun’s  Circumrotation, 
are  moved  very  fiowly.  Thefe  are  the  Caufes  of 
the  Afcent  of  Vapours  into  the  Tails  of  Comets, 
when  they  are  within  the  Confines  of  the  Sun, 
where  their  Orbits  are  more  curved,  and  where 
Comets  being  within  the  denfer,  and  therefore  hea¬ 
vier  Atmofphere  of  the  Sun,  have  their  Tails  of 
the  greateft  Length.  For  the  Tails  which  are  now 
produced  by  preferving  their  own  Motion,  and  at 
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the  fame  with  gravitating  towards  the  Sun,  will 
move  about  him  in  Ellipfes  like  their  Heads,  and 
by  that  Motion  will  always  accompany,  and  freely 
adhere  to  their  Head  :  For  the  Gravity  of  the  Va¬ 
pours  towards  the  Sun,  will  no  more  caufe  the 
Tails  of  the  Comets  to  forfake  their  Heads,  and  to 
fall  down  towards  the  Sun,  than  the  Gravity  of 
the  Heads  can  make  them  fall  olF  from  their  Tails. 
But  by  their  common  Gravity,  they  would  either 
fall  down  to  the  Sun  together,  or  be  together  re¬ 
tarded  in  their  Afcent  j  and  therefore  this  Gravity 
doth  by  no  means  hinder,  but  that  the  Heads  and 
Tails  of  Comets  may  receive  and  retain  any  Pofition 
to  one  another,  which  either  the  above  mentioned 
Caufes,  or  any  other  may  produce. 

Thefe  Tails  therefore  which  are  thus  produced 
in  the  Perihelions  of  Comets,  will  go  off  along 
with  their  Heads  into  remotely  diftant  Regions,  and 
from  thence,  either  with  the  Comets  themfelves, 
return  again  to  us  after  a  long  Series  of  Years  ;  or 
rather,  being  there  rarefied,  vanilla  quite  away  by 
little  and  little  :  For  afterwards,  in  the  Defcent  of 
their  Heads  towards  the  Sun,  fome  little  fhort 
Tails  ought  gradually  and  fiowly  to  be  produced 
from  the  Heads,  which  afterwards,  in  the  Perihe¬ 
lions  of  fuch  Comets,  defcend  down  into  the  Sun’s 
Atmofphere,  muft  needs  be  immenfely  encreafed  ; 
for  the  Vapours  in  thofe  free  Spaces  will  continu¬ 
ally  be  rarefied  and  dilated,  whence  it  comes  to 
pals,  that  the  Extremity  of  the  Tail  is  always 
much  broader  than  the  End  next  to  the  Head  of 
the  Comet. 

And  it  appears  agreeable  enough  to  Reafon,  to 
fuppofe,  that  thofe  Vapours  which  are  thus  dilated, 
rarefied  and  diffufed  throughout  all  the  Celeftial 
Regions,  may,  by  little  and  little,  by  their  own 
proper  Gravity,  be  attracted  down  to  the  Planets, 
and  become  intermingled  with  their  Atmofpheres. 
For  as  to  the  Conftitution  of  this  Earth  of  ours,  it 
is  neceffaiily  required  that  there  fhould  be  Seas, 
that  from  them  vaft  Quantities  of  Vapours  being 
raffed  by  the  Heat  of  the  Sun,  they  may  either 
gather  into  Clouds,  and  then  fall  down  in  Rain  to 
moillen  and  nourifh  the  whole  Earth,  and  to  ren¬ 
der  it  fertile  ^  or  elfe  (as  fome  Philofophers  think 
with  good  Reafon)  being  condenfed  by  the  cold 
Tops  of  Mountains  and  Hills,  run  down  from 
thence,  and  form  Springs,  Fountains,  and  Rivers ; 
fo  for  the  Confervation  of  the  Seas,  and  Moifture 
of  the  Planets,  Comets  feem  neceffarily  requifite } 
from  whofe  condenfe  Exhalations  and  Vapours,  all 
that  Moifture  which  is  confumed  in  Vegetations 
and  Putrefactions,  and  turned  into  dry  Earth,  may 
by  degrees,  be  continually  re-fupplied  and  recruited : 
For  all  Vegetables  do  entirely  grow  and  increafe 
from  Liquors  ;  and  then,  as  to  their  greateft  Part, 
do  turn  by  Putrefaction  into  dry  Earth,  and  a 
Slime  perpetually  is  precipitated  to  the  Bottom  of 
putrifying  Liquors.  From  hence  the  Quantity  or 
Bulk  of  dry  Earth  muft  continually  increafe,  and 
the  Liquors  or  Moifture  of  our  Globe  continually 
decreafe,  and  at  laft  be  quite  evaporated  and  loft, 
if  they  had  not  as  continual  a  Supply  from  fome 
Part  or  other  of  the  Univerfe.  And  I  do  alfo 
fufpect  (faith  our  Author)  that  that  Spirit  which  is 
the  fineft,  fubtileft,  and  beft  Part  of  our  Air,  and 
j  which  is  neceflarily  requifite  to  the  Life  and  Being 
of  all  things,  comes  chiefly  from  Comets. 

The  Atmofphere  of  Comets,  as  they  defcend 
towards  the  Sun,  are  fenfibly  diminifhed  by  their 
running  out  to  afford  Matter  to  produce  the  Tail, 
and  (certainly  in  that  Part  which  looks  towards 
the  Sun)  do  grow  more  narrow  and  contracted  ; 


but  after  this,  as  the  Comets  recede  from  the  Sun, 
when  they  do  not  io  much  run  out  into  the  Tail, 
they  are  enlarged,  if  Heveuus  hath  rightly  obferved 
the  Phaenomena.  But  they  appear  leaft  of  all  when 
the  Heads  of  the  Comets,  having  been  fo  exceed¬ 
ingly  heated  by  the  Sun  (in  the  Comet’s  Perihelia) 
blaze  out  into  thofe  vaftly  great  and  bright  ihining 
Tails,  and  when  the  Nuclei  being  perhaps  covered 
with  a  black,  thick  Smoak,  are  covered  by  the 
lower  Parts  of  the  Atmofphere ;  for  all  Smoak  is 
greater,  and  more  black  and  thick,  when  the  Heat 
is  very  great. 

Thus  the  Head  of  that  Comet  of  which  we  have 
been  (peaking,  at  equal  Diftances  from  tne  Sun 
and  the  Earth,  appeared  more  obfeure  after  the 
Perihelion  than  before.  For  in  December  it  ap¬ 
peared  but  like  a  Star  of  the  Third  Magnitude, 
whereas  in  November  it  was  like  one  of  the  Firft  or 
Second. 

He  concludes  therefore,  that  Comets  are  a  kind 
of  Planets  moving  round  the  Sun  in  very  excen- 
trical  Orbits  j  and  as  thofe  Planets  which  are  near- 
eft  the  Sun,  and  revolve  about  him  in  leffer  Or¬ 
bits,  are  leffer  than  others,  fo  he  fuppofes  thofe 
Comets,  which  in  their  Perihelion  come  very  near 
the  Sun,  are  lefs  than  others,  and  revolve  in  leffer 
Orbits. 

If  a  Comet,  in  its  Defcent  to,  or  Afcent  from, 
the  Sun,  approach  near  to  the  Planet  as  it  pafies 
by,  and  its  Plane  be  different  from  that  in  which  the 
Planets  move :  By  its  attractive  Pov/er  it  will,  agree¬ 
ably  to  the  univerfal  Law  of  Gravitation  of  Bo¬ 
dies,  draw  it  from  the  Plane  in  which  it  before 
moved,  and  fo  caufe  it  afterward  to  move  to  a 
new  one,  inclined  to  the  former,  but  paffing  thro’ 
the  Sun  as  the  former  did; 

Hence  ’tis  poflible,  That  tho’  the  Planets  origi¬ 
nally  revolved  in  the  fame  common  Plane,  yet  by 
the  fubfequent  Attraction  of  Comets,  their  Planes 
may  be  inclined  to  one  another,  and  different,  as 
’tis  certain,  de  fa tto-,  they  now  are. 

Dr.  Gregor y,  in  his  Aflronom.  Thyf.  <&  Geometr. 
Lib.  5.  fhews,  That  the  ancient  Aftronomers  and 
Philofophers  believed  Comets  to  be  very  eccentri¬ 
cal  Planets  revolving  round  the  Sun  ;  and  that  it 
was  the  Leripatetick  School  which  brought  up  the 
Notion  of  their  being  nothing  but  Meteors,  and 
below  the  Moon. 

CaJJint  obferv’d  of  the  Comet  which  appear’d  in 
the  Year  1680,  that  it  was  but  22  or  23  Degrees 
from  the  Sun,  and  yet  to  us  appeared  to  have  Half 
its  Globe  illuminated,  or  not  to  be  either  falcated 
or  gibbous  ,•  which  alfo  was  obferved  of  the  Comet 
in  the  Month  of  April j  1665  j  and  from  thence  he 
concludes  juftly,  That  thofe  Comets  were  at  that 
time  not  only  higher  than  the  Moon,  bat  alfo,  than 
the  Sun  himfelf ;  becaufe  Mercury  and  Venus ,  at 
that  Diftance  from  the  Sun,  do  never  appear  full 
but  when  they  are  fo. 

The  fame  Perfon  thinks  it  is  too  rafli  in  the  mo¬ 
dern  Philofophers,  to  condemn,  as  falfe  and  ridicu¬ 
lous,  the  Notion  that  hath  been  long  received  of 
the  bad  Prefages  of  Comets  ;  for  he  faith,  If  the 
Tail  of  a  Comet  fhould  be  intermingled  with  our 
Atmofphere,  or  if  the  Matter  of  it  fhould,  by  its 
Gravity,  fall  down  upon  our  Earth,  it  may  induce 
Changes  in  our  Air,  that  may  be  very  fenfible 
among  Animal  and  Vegetable  Bodies.  A(lro?iom. 
p.  408. 

And,  p.  412.  he  fhews  the  way  of  determining 
the  Way  and  apparent  Place  of  a  Comet.  And, 
p.  418.  from  four  obferv’d  Places  of  a  Comet  to 
determine  its  Trajectory,  if  it  were  ReCtilincal. 

And 
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And  at  £.421.  he  gives  the  Method  of  determining 
the  true  Trajectory  of  a  Comet.  At  p.  44 6.  he 
fhews  how  to  find  the  Pofition  of  the  Bodies  of  a 
Comet’s  Orbit,  and  when  the  Comet  will  be  in 
them.  And,  p.  447.  to  find  the  Inclination  of  the 
Plane  of  the  Comet’s  Orbit  to  that  of  the  Ecliptick. 
And  after  this,  he  fhews  how  to  correct  the  Tra¬ 
jectory,  and  to  determine  the  Heliocentrick  and 
Geocentrick  Place  of  the  Comet  in  the  Trajectory, 
determined  by  the  Method  before  given,  for  any 
given  Time,*  as  alfo,  to  make  neceffary  Tables  for 
readily  finding  the  Places  of  Comets.  From  p.  448, 
to  p.  4 60. 

The  famous  James  Bernoulli  in  his  Syflema  Co¬ 
met  or  ttm,  An.  1682.  fuppofes,  That  there  is  fome 
primary  Planet  revolving  round  the  Sun  in  the 
Space  of  4  Years  and  15  7  Days,  and  at  the  Diftance 
from  him  of  2583  Semi-diameters  of  the  Magnus 
Orbis  :  The  primary  Planet  he  fuppofes,  either 
from  his  vaft  Diftance  or  Smallnefs,  not  to  be  vi¬ 
able  to  us,  but  however,  to  have,  at  various  Dif- 
tances  from  him,  feveral  Satellites  moving  round 
him  (tho’  none  defcending  fo  low  as  the  Orbit  of 
Saturn ) ;  and  that  thefe  becoming  vifible  to  us, 
when  they  are  in  their  Perigceum,  are  what  we  call 
Comets. 

See  Ca]Jin?s  Diflertation  in  the  Memoirs  of  the 
Trench  Academy  of  Sciences,  1699. 

In  the  Aff.  Erud.  Lipf.  May  1682.  there  is  a 
Way  of  finding  the  Diftance  of  a  Comet  from  the 
Earth,  by  P.  M.  Kavina ,  Mathematick  Profeflor 
of  Faenza :  And  another  in  December ,  1685.  by 
G.  S.  D.  whereby  the  Comet’s  Diftance  from  the 
Earth  is  found,  without  any  Change  of  Place  or 
Station  of  the  Obfervator,  or  taking  any  Altitudes 
or  Azimuths. 

Writers  on  the  SubjeCt  of  Comets. 

Lubinietski  Theatrum  Cometicum.  Cum  Fig.  2  Vo!. 

Amft.  1661. 

Johan.  Hevelii  Cometographia.  Geduni,  1668. 

- Ejufdem  Prodromus  Cometicus ,  1660 

Erafmus  Bartholinus  de  Cometis. 

Stanijlai  Theatrum  Cometicum. 

Gattus  de  Cometis. 

Jac.  Bernouilli  Conamen  Novi  Syftematis  Come¬ 
tarum. 

Differtation  fur  le  Nature  des  Cometes ,  per  M. 
Petit. 

.Mr.  Edmund  Halley,  Savilian  Profeffor  of  Geome¬ 
try  in  Oxon.  and  F.  R.  S.  his  Synopfis  of  the 

Aftronomy  of  Comets  is  as  follows  : 

The  ancient  Egyptians  and  Chaldeans ,  (if  we  may 
credit  Diodorus  Siculus)  by  a  long  Courfe  of  Obfer- 
vations,  were  able  to  predict  the  Apparitions  of 
Comets.  But  fince  they  are  alfo  faid,  by  the  Help 
of  the  fame  Arts,  to  have  prognofticated  Earth- 
'  quakes  and  Tempefts  3  ’tis  paft  all  Doubt,  That 
their  Knowledge  in  thefe  Matters  was  the  Refult 
rather  of  mere  Aftrological  Calculation,  than  of 
any  Aftronomical  Theories  of  the  Coeleftial  Moti¬ 
ons.  And  the  Greeks ,  who  were  the  Conquerors 
of  both  thofe  People,  fcarce  found  any  other  fort 
of  Learning  amongft  them  than  this  3  fo  that  it  is 
to  the  Greeks  themfelves  as  the  Inventors  (and 
efpecially  to  the  great  Hipparchus)  that  we  owe 
this  Aftronomy,  which  is  now  improved  to  fuch  a 
Height.  But  yet,  amongft  thefe,  the  Opinion  of 
Arifiotle  (who  wou’d  have  Comets  to  be  nothing 
elfe  but  fublunary  Vapours,  or  airy  Meteors)  pre¬ 


vailed  fo  far,  that  this  moft  difficult  Part  of  the 
Aftronomical  Science  lay  altogether  negleCted ;  for 
no  body  thought  it  worth  while  to  take  Notice  of, 
or  write  about  the  wandring  uncertain  Motion;  of 
what  they  efteemed  Vapours  floating  in  the  yEther; 
whence  it  came  to  pafs,  that  nothing  certain  con¬ 
cerning  the  Motion  of  Comets,  can  be  found  tranf- 
mitted  from  them  to  us. 

But  Seneca  the  Philofopher,  having  confidered 
the  Phenomena  of  two  remarkable  Comets  of  his 
Time,  made  no-  Scruple  to  place  them  amongft  the 
Coeleftial  Bodies,  believing  them  to  be  Stars  of 
equal  Duration  with  the  World,  tho’  he  owns 
their  Motions  to  be  governed  by  Laws,  not  as 
then  known  or  found  out.  And  at  laft  (which  was 
no  untrue  or  vain  Prediction)  he  foretells,  That 
there  fhould  be  Ages  fome  time  hereafter,  to  whom 
Time  and  Diligence  fhould  unfold  all  thefe  My- 
fteries ;  and  who  fhould  wonder,  that  the  Ancients 
could  be  ignorant  of  them,  after  fome  lucky  In¬ 
terpreter  of  Nature  had  fhewn,  in  what  Parts  of 
the  Heavens  the  Comets  wander'd,  what ,  and  how 
great  they  were.  Yet  almoft  all  the  Aftronomers 
differ’d  from  this  Opinion  of  Seneca  3  neither  did 
Seneca  himfelf  think  fit  to  fet  down  thefe  Pheno¬ 
mena  of  the  Motion,  by  which  he  was  enabled  to 
maintain  his  Opinion,  nor  the  Times  of  thofe  Ap¬ 
pearances  which  might  be  of  Ufe  to  Pofterity,  in 
order  to  the  determining  thefe  things.  And  indeed, 
upon  the  turning  over  very  many  Hiftories  of  Co¬ 
mets,  I  find  nothing  at  all  that  can  be  of  Service 
in  this  Affair,  before  An.  Dorn.  1337.  at  which 
time,  Nicephorus  Gregorius ,  a  Confl antinopoht an  Pli- 
ftorian  and  Aftronomer,  did  pretty  accurately  de- 
fcribe  the  Path  of  a  Comet  amongft  the  fix’d  Stars, 
but  was  too  lax  as  to  the  Account  of  the  Time ; 
fo  that  this  moft  doubtful  and  uncertain  Comet 
only  deferves  to  be  inferted  in  our  Catalogue  for 
the  fake  of  its  appearing  near  400  Years  ago. 

Then  the  next  of  our  Comets  was  in  the  Year 
1472,  which  being  the  fwifteft  of  all,  and  neareft 
to  the  Earth,  was  obferved  by  Regiomontanus  : 
This  Comet  (fo  frightful  upon  the  Account  both  of 
the  Magnitude  of  its  Body  and  the  Tail)  moved 
40  Degrees  of  a  great  Circle  in  the  Heavens  in 
the  Space  of  one  Day,  and  was  the  firft  of  which 
any  proper  Obfervations  are  come  down  to  us : 
But  all  thofe  that  confidered  Comets,  until  the 
Time  of  Tycho  Brahe  (that  great  Reftorcr  of  Aftro¬ 
nomy)  believed  them  to  be  below  the  Moon,  and 
fo  took  but  little  Notice  of  them,  reckoning  them 
not  other  than  Vapours. 

But  in  the  Year  1577  ( Tycho  ferioufly  purluing 
the  Study  of  Stars,  and  having  gotten  large  Inftru- 
ments  for  the  performing  Coeleftial  Menfurations, 
with  far  greater  Care  and  Certainty  than  the  An¬ 
cients  could  ever  hope  for)  there  appeared  a  very 
remarkable  Comet  j  to  the  Obfervation  of  which, 
Tycho  vigoroufly  applied  himfelf,  <ind  found,  by 
many  juft  and  faithful  Trials,  that  it  had  not  a 
Diurnal  Parallax  that  was  at  all  perceptible ;  a;t  1 
confequently  was  not  only  no  aereal  Vapour,  but 
allb  much  higher  than  the  Moon  j  nay,  might  be 
placed  amongft  the  Planets  for  any  thing  that  ap¬ 
peared  to  the  contrary  ;  The  cavilling  Oppolition 
made  by  fome  of  the  School-men  in  the  mean 
time  being  to  no  Purpofe. 

Next  to  Tycho  came  the  fagacious  Kepler.  He; 
having  the  Advantage  of  Tycho's  Labours  and  Ob¬ 
fervations,  found  out  the  true  Phylical  Syftem  of 
the  World,  and  vaftly  improv’d  the  Aftronomical 
Science. 

For 
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For  he  demonftratcd,  that  the  Planets  perform 
their  Revolutions  in  Elliptick  Orbits-,  whofe  Planes 
pajs  thro ’  the  Centre  of  the  Sun-,  obferving  this 
Law,  That  the  Areas  (of  the  Elliptic k  Sctlors,  taken 
at  the  Centre  of  the  Sun,  which  he  proved  to  be 
in  the  common  Focus  of  thefe  Ellipfes)  are  always 
proportional  to  the  Times  in  which  the  correfpondent 
Elliptical  Arches  are  deferibed.  He  dilcdver’d  alfo. 
That  the  Difiances  of  the  Planets  from  the  Sun  are 
iu  the  Sefquialteral  Ratio  of  the  Periodical  Times , 
or  (which  is  all  one)  That  the  Cubes  of  the  Diflances 
are  as  the  Squares  of  the  Times.  This  great  Aftro- 
nomer  had  the  Opportunity  of  obferving  two  Co¬ 
mets,  one  of  which  was  a  very  remarkable  one. 
And  from  the  Obfervations  of  thefe  (which  afforded 
fufficient  Indications  of  an  Annual  Parallax )  he 
concluded,  That  the  Comets  mov’d  freely  thro ’  the 
Planetary  Orbs ,  with  a  Motion  not  much  different 
from  a  Re  Hi  linear  one  j  but  of  what  kind  he  could 
not  then  precifely  determine. 

Next,  Hevelius  (a  noble  Emulator  of  Tycho  Brahe) 
following  in  Kepler’s  Steps,  eihbraced  the  fame 
Hypothecs  of  the  Reffilinear  Motion  of  Comets , 
himfelf  accurately  obferving  many  of  them ;  yet 
he  complained,  that  his  Calculations  did  not  agree 
to  the  Matter  of  Fadt  in  the  Heavens  :  And  was 
aware,  That  the  Path  of  a  Comet  was  bent  into  a 
Curve-Line  towards  the  Sun.  At  length  came  that 
prodigious  Comet  of  the  Year  1680,  which  de¬ 
fending,  as  it  were,  from  an  infinite  Diftance  per¬ 
pendicularly  towards  the  Sun,  arofe  from  him  again 
with  as  great  a  Velocity. 

This  Comet,  which  was  feen  for  four  Months 
continually,  by  the  very  remarkable  and  peculiar 
Curvity  of  its  Orbit  (above  all  others)  gave  the 
fitteft  Occafion  for  inveftigating  the  Theory  of  their 
Motion.  And  the  Royal  Obfervatories  of  Paris  and 


Greenwich  having  been  for  fomc  time  founded  and 
committed  to  the  Care  of  the  mofl  excellent  Afiro- 
nomers ,  the  apparent  Motion  of  this  Comet  was 
moft  accurately  (perhaps  as  far  as  human  Skill 
could  go)  obferv’d  by  Meffieurs  Cajjini  and  Flam- 
fieed. 

Not  long  after  that  great  Geometrician ,  the  illu- 
ftrious  Sir  lfaac  Newton ,  writing  his  Mathematical 
Principles  of  Natural  Philofophy-,  demonftrated  not 
only,  that  what  Kepler  had  found  did  neceflfarily 
obtain  in  the  Planetary  Syfiem ,  but  alfo,  that  all 
the  Phtenomena  of  Comets  would  naturally  follow 
from  the  fame  Principles ;  which  he  abundantly 
illuftrated  by  the  Example  of  the  aforefaid  Comet 
of  the  Year  1680,  lhewing,  at  the  fame  time,  a 
Method  of  delineating  the  Orbits  of  Comets  geo¬ 
metrically  }  wherein  he  (not  without  the  higheft 
Admiration  of  ail  Men)  fblv’d  a  Problem,  whofe 
Intricacy  render’d  it  worthy  of  himfelf.  This  Co¬ 
met  he  proved  to  move  round  the  Sun  in  a  para¬ 
bolical  Orb,  and  to  deferibe  Area’s  (taken  at  the 
Centre  of  the  Sun)  proportional  to  the  Times. 

Wherefore  (following  the  Steps  of  fo  great  a 
Man)  I  have  attempted  to  bring  the  fame  Me¬ 
thod  to  Arithmetical  Calculation  ;  and  that  with 
defired  Succefs.  For  having  colledted  all  the  Ob¬ 
fervations  of  Comets  I  could,  I  framed  this  Table, 
the  Refult  of  a  prodigious  Deal  of  Calculation  \ 
which,  tho’  but  fmall  in  Bulk,  will  be  no  unaccep¬ 
table  Prefent  to  Aftronomers.  For  thefe  Num¬ 
bers  are  capable  of  reprefenting  all  that  has  been 
yet  obferved  about  the  Motion  of  Comets,  by  the 
Help  of  the  following  General  Table  ;  in  the 
making  of  which  I  fpared  no  Labour,  that  it  might 
come  forth  perfedt,  as  a  Thing  confecrated  to  Po- 
fterity,  and  to  laft  as  long  as  Aftronomy  itfelf. 
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The  Aftronomical  Elements  of  the  Motions ,  in  a  Tarabohck  Orb ,  of  all  the 

Comets  that  have  been  duly  hitherto  obferved. 


Comet,  Anno 

Nodus  Aicend. 

1 

Inclin.  Orbitcc. 

1 

» 

Perihelion. 

1 

Dill.  Perihelii  a  Sole. 

Log.  Dili.  Perihelii  a  Sole. 

Temp,  equat.  Perihelii. 

Perihelion  a  Node. 

4 

V'r" 

gr 

gr.  '  " 

d.  h.  ' 

gr.  /  " 

1337 

n  24.21.  0 

32.11.  0 

b  7-59-  0 

40666 

9,609236 

June 

2.  6.25 

46.22.  0 

Retrog. 

1472 

Yp  1 1.46.20 

5.2c.  0 

y  I5-33-3° 

54273 

9>734584 

Febr. 

28.22.23 

123.47.10 

Retrog. 

1531 

» 19.25.  0 

17.56.  0 

zz  1.39.  0 

56700 

9>  753583 

Augujl 

24.21.185- 

107,46.  0 

Retrog. 

1532 

II20.27.  0 

32.36.  0 

$21.  7.  0 

50910 

9,706803 

Oftober 

12.22.12 

30.40.  0 

Diredt. 

1556 

1^25.42.  0 

32.  6.30 

Yp  8.50.  0 

46390 

9,666424 

April 

21.20.  3 

103.  8.  9 

Direct. 

1577 

7^25.52.  0 

74-32-45 

SI  9.22.  0 

18  342 

9,263447 

October  26.18.45 

103.30.  0 

Retrog. 

1580 

57.20 

64.40.  0 

<£19-  5-5° 

59628 

9>77545° 

Nov. 

28.15.  0 

90.  8.30 

Direct. 

1585 

»  7-42-3° 

ij.*  O 

y'  8.51.  0 

io9358 

38850 

Sept. 

27.19.20 

28.51.30 

Direct. 

1590 

np  1^.30.40 

29.40.40 

ni  6.54.30 

57661 

9,660882 

Jan. 

29.  3.45 

51.23.50 

Retrog. 

1596 

ss12.12.30 

55-12.  O 

m.18.16. 0 

51293 

9,710058 

July 

3T  I9  55 

83.56.30 

Retrog. 

1607 

y  20.21 .  G 

17.  2.  O 

r:  2.16.  0 

58680 

9,768490 

October 

16.  3.50 

108.  5.  0 

Retrog. 

1618 

n  16.  i-  0 

37.34.  O 

T  2.14.  0 

*  37975 

9,579498 

October  29.12.23 

73.47.  0 

Direct. 

1650 

1128.10.  0 

79.28.  O 

7^28. 18.40 

84750 

9,928140 

Nov. 

2.15.40 

59.51.20 

Diredt. 

1661 

1122. 30. 30 

32-35-5° 

$25.58.40 

44851 

9,651772 

Jan. 

16.23  41 

33.28.10 

Diredt. 

1664 

1121.14.  0 

21.18.30 

il10.41.25 

io2575t 

1 1044 

Nov. 

24.11.52 

59.27.25 

Retrog 

1665 

£  18.  2.  0 

76.  5.  0 

En.  54-30 
* 

10649 

9,027309 

April 

14.  5.15  \ 

156.  7.30 

Retrog. 

1672 

Yp  27.30.30 

83.22.10 

y  16.59.30 

69739 

9,843476 

Febr. 

0 

00 

Lli 

^4 

109.29.  0 

Diredt. 

1677 

Tn.26.49. 10 

79-  3-15 

6117-37-  5 

28059 

9,448072 

April 

26.  0.375- 

99.12.  5 

Retrog. 

1680 

yp  2.  2.  0 

60.56.  0 

£22.39.30 

6i2| 

7,787106 

Dec. 

8.  0.  6. 

9.22.30 

Diredt. 

1682 

21.16.30 

17.56.  0 

m  2.52.45 

58328 

9>765877 

Sept. 

4-  7-39 

108.23.45 

Retrog. 

1683 

^23.23.  0 

83.11.  0 

n25.29.30 

56020 

9> 748343 

July 

3.  2.50 

87.53.3° 

Retrog. 

1684 

£28. 15.  0 

65.48.40 

Tn.28.58.  0 

96015 

9,982339 

Maii 

29.10.16 

29.23.  0 

Diredt. 

1686 

K20.34.40 

31.21.40 

ni7-  0.30 

302500 

9,5 1 1 883 

Sept. 

6.14.33 

86.25.50 

Direct. 

1698 

£27.44.10 

11.46.  0 

YP  0.51. 15 

309129 

9,839660 

Otiober 

8.16.57 

3.  7.  0 

Retrog. 

This  Table  needs  little  Explication,  fince  ’tis  plain  enough  from  the  Titles,  what  the  Numbers  mean : 
Only  it  may  be  obferved,  that  the  Perihelium  Diftances  are  eftimated  in  fuch  Parts,  as  the  middle  Dis¬ 
tances  of  the  Earth  from  the  Sun  contains  iooooo. 
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A  General  Table  for  Calculating  the  Motions  of  Comets  in  a  ‘Parabolick  Orbit. 


yjd. 

hot'- 

gjng.  a  Pe¬ 
rihelia. 

Logar.  pro 
dijl .  a  Cole. 

Med. 

mot. 

Anj.  a  Pe- 
rihelto. 

Logar.  pro 
dijl.  a  Cole 

Med. 

mot. 

Ang.  a  Pe- 
rihtlio. 

Logar.  pro 
dijl.  a  Cole. 

Med. 

mot. 

A’ig  a  Pe¬ 
rihelia. 

Logar.  pro 
dijl  a  Cole. 

/  // 
v- 

gr.  '  " 

gr.  ■  " 

0  /  * 

gr. 

1 

I  31  40 

O.OOOO77 

6l 

69  55  58 

C.I72914 

142 

102  32  41 

O.407380 

360 

127  28  6 

0.708104 

2 

3  3  *5 

O.OOO309 

62 

70  36  56 

0.176557 

H4 

I03  O  31 

0. 411784 

37° 

380 

128  2  33! 

O.716976 

3 

4  34  43 

O.OO0694 

63 

71  17  16 

0.1  801 88 

I  46 

103  27  47 

O.4161 32 

128  35  38 

0.725606 

0.734006 

4 

660 

O.OOI  23 1 

64 

71  56  56 

0. 183803 

148 

i°3  54  31 

O.42O43O 

39° 

129  7  27 

5 

7  37  1 

0.001921 

6  5 

72  35  57 

0. 1  87404 

I  50 

104  20  43 

O.42467O 

400 

129  38  4 

0.7421 86 

6 

9  7  43 

0.002759 

66 

73  H  *5 

0.190978 

152 

104  46  22 

O.428866 

410 

13°  7  34 

0.750160 

7 

1038  2 

0.003745 

6  7 

73  51  59 

°-I9454° 

I54 

105  11  33 i 

O.433OI2 

420 

130  36  2 

0.75793° 

8 

12  7  54 

0.004876 

68 

74  29  6 

0.198085 

156 

105  36  16 

0.4371 10 

43° 

131  3  30 

0.7655 16 

9 

U  37  *7 

0.0061 5 1 

69 

75  5  38 

0.201614 

158 

106  0  32 

O.44I 164 

440 

131  30  2 

0.77291  8 

IO 

*5  6  7 

0.007564 

70 

75  4i  35 

0.2051 22 

l6o 

106  24  23 

O.445178 

450 

1 3i  55  41 

0.780148 

ii 

16  34  20 

0.0091 1 5 

71 

76  16  56 

0.20861 2 

162 

106  47  47 

°-449I44 

460 

132  20  30 

0.787216 

12 

l8  1  54 

0.010798 

72 

76  51  43 

0.212080 

164 

107  10  44 
107  33  17 

0.453060 

470 

132  44  32 

0.794122 

13 

19  28  47 

0. 01 2609 

73 

77  25  57 

0.21 5529 

l66 

0.456936 

480 

133  37  50 

0.800882 

14 

20  54  54 

0.014550 

74 

77  59  41 

0.21 8963 

l68 

i°7  55  2 7 

0.460772 

49° 

133  025 

0.807494 

*5 

22  20  14 

0. 01 6607 

75 

78  32  54 

0.222378 

I  70 

108  17  14 

0.464208 

500 

133  52  20 

0.813969 

16 

?3  44  44 

0.01 8783 

76 

79  5  35 

0.225769 

172 

108  38  37 

0.46831 8 

520 

134  34  18 

O.826522 

*7 

25  8  22 

0.021072 

77 

79  37  45 

0.229142 

174 

108  59  39 

0.472030 

540 

135  14  0 

0.838600 

18 

26  31  8 

0.023470 

78 

80  9  23 

0.232488 

I  76 

109  20  20 

0.475705 

560 

1  35  5*  28 

0.850187 

>9 

27  52  55 

0.025969 

79 

80  40  34 

0.235809 

178 

109  40  40 

0.479340 

580 

136  27  6 

0. 861 369 

20 

29  13  47 

0.028570 

80 

81  11  16 

0.239127 

I  80 

1 1 0  0  40 

0.482937 

600 

1 37  0  57 

0.8721 35 

21 

30  33  40 

0.031 263 

81 

81  41  34 

0.242416 

I  82 

no  20  20 

0.486498 

620 

137  33  T3 

0.882575 

22 

31  52  32 

0.034045 

82 

8211  19 

0.245684 

I  84 

no  39  41 

0.490022 

640 

i3S  3  58 

0.892649 

23 

33  10  23 

0.036916 

83 

82  40  40 

0.248933 

1 86 

no  58  44 

0.493512 

£6° 

138  33  21 

0.902401 

24 

34  27  12 

0.039864 

84 

83  9  34 

0.252159 

188 

in  17  28 

0.496965 

680 

139  1  29 

0.91 1 866 

25 

35  42  59 

0.042892 

85 

83  38  4 

0.255366 

190 

35  55 

0.500484 

700 

139  28  25 

0.92701 2 

26 

36  57  4i 

0.045982 

86 

84  6  8 

0.258552 

192 

in  54  5 

0.503769 

720 

139  54  16 

0.929907 

27 

38  11  20 

0.049154 

87 

84  33  49 

0.261 720 

194 

II T  II  58 

0.507121 

740 

H°  *9  5 

0.938549 

28 

39  23  54 

0.052382 

88 

85  1  5 

0.264865 

196 

112  29  34 

0.510441 

760 

140  42  56 

0.946951 

29 

4°  35  23 

0.055668 

89 

85  27  58 

0.267989 

198 

112  46  55 

0.513729 

780 

*4*  5  55 

0.955124 

30 

41  45  47 

0-059009 

90 

85  54  27 

0.271092 

2,00 

1 1 3  4  0 

0.5 16984 

800 

141  28  3 

0. 963082 

31 

42  55  6 

0.062400 

91 

86  20  34 

0.274076 

204 

1  1  3  37  25 

0.523406 

820 

H1  49  24 

0.970837 

32 

44  3  20 

0.065838 

92 

86  46  20 

0.277239 

208 

114  9  52 

0.529705 

840 

142  10  0 

0.978397 

33 

45  10  29 

0.069519 

93 

87  11  43 

0.280287 

21 2 

114  41  23 

0.535886 

860 

142  29  56 

0.985771 

34 

46  16  35 

0.072839 

94 

87  36  45 

0.283306 

216 

11512  2 

°'54I958 

8S0 

142  49  10 

0.992970 

35 

47  21  36 

0.076396 

95 

88  1  27 

0.286308 

220 

1 1 5  4i  51 

0.547922 

900 

143  7  48 

O.IOOOCO 

36 

48  25  33 

0.079984 

96 

88  25  49 

0.289293 

224 

116  10  52 

0.553782 

920 

143  25  51 

1 .006871 

37 

49  28  27 

0.083600 

97 

88  49  48 

0.292252 

228 

1 1 6  39  7 

0.559538 

940 

*43  43  21 

1 .01 3586 

38 

50  30  19 

0.087244 

98 

89  13  32 

0.295201 

232 

117  638 

0.565199 

960 

144  0  18 

1 .020155 

39 

51  31  8 

0.09091 0 

99 

89  36  54 

0.2981 22 

236 

117  33  2 7 

0.570762 

980 

144  16  46 

1 .026583 

40 

52  30  56 

0.094569 

100 

90  0  0 

0.301030 

240 

117  59  35 

0.576233 

1000 

144  32  46 

1.032876 

41 

53  29  44 

0.098300 

102 

90  45  14 

0.306782 

244 

11 8  25  5 

0.581616 

1500 

149  26  8 

1.158188 

42 

54  27  32 

0.102019 

104 

91  29  18 

0.307469 

248 

118  49  57 

0.58691 2 

2000 

152  26  15 

1 .246058 

43 

55  24  21 

0.105742 

106 

92  12  I*. 

0.31 8060 

252 

119  14  14 

0.592122 

2500 

154  32  20 

i-3I37°3 

1 .368678 

:  44 

56  20  12 

0. 109490 

108 

92  54  4 

0.323587 

256 

119  37  56 

0.597252 

3000 

156  7  27 

45 

57  15  6 

0.1 13240 

1 10 

93  34  52 

0.329042 

260 

120  1  6 

0.602301 

3500 

157  22  19 

1. 414974 

46 

58  9  0 

0.1 16995 

1 12 

94  *4  4° 

0.334424 

264 

120  23  44 

0.60727.* 

4000 

158  24  36 

1.45495° 

47 

59  2  4 

0.1 20756 

1 1 4 

94  53  3° 

0.339736 

268 

120  45  52 

0.61 2174 

4500 

159  16  36 

1 .4.901 25 

48 

59  54  11 

0.124518 

1 16 

95  31  22 

0.344979 

272 

121  7  30 

0.61 6998 

5000 

169  1  1 2 

1 .521 521 
1.549864 

49 

6°  45  25 

0.1 28278 

1  8 

96  8  22 

°-35OI53 

276 

121  28  39 

0.621 750 

55°° 

160  40  5 

5° 

61  35  45 

0.132035 

1  20 

96  44  30 

0.355262 

280 

1 21  49  22 

0.626438 

6000 

161  14  24 

!. 575718 

51 

62  25  14 

0.135792 

122 

97  l9  48 

0.360306 

284 

122  1  38 

0.63.1 056 

6500 

161  45  0 

I.599460 

I  .621417 

I  .641833 

I  .660922 

I  .678834 

52 

63  13  52 

°- 1 39544 

1  24 

97  54  *7 

0.365284 

288 

122  29  28 

0.635608 

7000 

162  12  34 

53 

64  1  40 

0.145291 

1  26 

98  28  0 

0.370200 

292 

122  48  54 

0.640098 

75°° 

162  37  34 

54 

64.  4.8  38 

0.147029 

128 

99  0  37 

0.375052 

296 

123  7  57 

0.644525 

8000 

163  0  23 

55 

65  34  50 

0. 1 50762 

1  30 

99  33  11 

0.379842 

3°° 

123  26  36 

0.648393 

8500 

163  21  20 

56 

66  20  13 

0.154482 

132 

100  4  43 

0.384576 

310 

124  11  40 

e  O.659359 

9000 

163  40  42 

1.695703 

I  .71 1662 

I  .726784 
2.197960 

2. 39965^ 

n'L. 

57 

67  4  50 

0.1 58  j  92 

1  34 

100  35  45 

0.389252 

320 

124  54  36 

O.66988O 

9500 

163  58  38 

58 

67  S8  42 

0.161 890 

136 

101  5  48 

0.393868 

330 

125  35  34 

O.679876 

10000 

164  15  20 

59 

68  31  50 

0.165578 

138 

101  35  22 

0.398428 

34c 

126  14  44 

O.689578 

50000 

170  52  0 

60 

69  14  16 

0.169254 

140 

1  102  4  19 

0.402930 

55c 

126  52  12 

0.698970 

100000 

172  45 
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The  Conjlruilion  and  Uje  of  the  General  Table. 

As  the  Planets  move  in  Elliptical  Orbs,  fo  do 
the  Comets  in  Parabolick  ones,  having  the  Sun  in 
their  common  Focus,  and  delcribe  equal  Area’s  in 
equal  Times.  But  now,  becaufe  all  Parabola’s  are 
fimilar  to  one  another  ;  therefore,  if  any  determi¬ 
nate  Part  of  the  Area  of  a  given  Parabola  be  di¬ 
vided  into  any  Number  of  Parrs  at  Liberty,  there 
will  be  a  like  Divifion  made  in  all  Parabola’s,  un¬ 
der  the  fame  Angles,  and  the  Diftances  will  be 
proportional:  And  confequently  this  one  Table  of 
ours  will  ferve  for  all  Comets.  Now,  the  manner 
of  the  Calculation  of  this  Table  is  thus:  In  the 
Fig.  let  S  be  the  Sun,  P  O  C  the  Orbit  of  a  Comet, 
P  the  Perihelion,  O  the  Place  where  the  Comet  is 
90  gr.  diftant  from  the  Sun,  C  any  other  Place. 
Draw  the  Right-lines  C  P,  C  S,  and  make  S  T, 
S  R,  equal  to  C  S,  and  then  having  drawn  the 
Right-lines,  C  R,  CT,  (whereof  the  one  is  a  Tan¬ 
gent,  and  the  other  a  Perpendicular,  to  the  Curve) 
let  fall  C  perpendicular  to  the  Axis  P  S  R. 

Now,  any  Area,  as  COPS,  being  given,  ’ti$ 
requir’d  to  find  the  Angle  C  S  P,  and  the  Di fiance 
CS.  From  the  Nature  of  the  Parabola,  RQ^is 
ever  =  f  the  Parameter  of  the  Axis,  and  confe¬ 
quently  if  the  Parameter  be  put  =  2,  then  RQ^ 
=  1.  Let  GQ^ equal  z;  then  P  QjFall  =fzz, 
and  the  Parabolick  Segment  COP  =:  H  zzs. 
But  the  Triangle  C  S  P  will  =  ^  z\  and  fo  the 
Mixtilineal  Area  COPS  =  id  z*  -{-  ^  z  =a  a, 
whence  z 3  +  3  x  =5  12  a.  Wherefore  refolving 
this  Cubical  Equation,  z,  or  the  ordinate  C  Q_,  will 
be  known.  Now,  let  the  Area  O  P  S  be  propos’d 


to  be  divided  into  100  Parts;  this  Area  is  of  the 
Square  of  the  Parameter ;  and  confequently  12  a 
is  =  equal  that  Square  =  4.  [f  therefore  the 
Roots  of  thefe  Equations  z3  -j-  3  2s  —  o,  04 :  o,  08  : 
o,  12  :  o,  16,  <&c.  be  fucceflively  extra&ed,  there 
will  be  obtain’d  fo  many  2,  or  Ordinates  CQ,  re- 
fpedtively,  and  the  Area  SOP  will  be  divided  into 
100  Parts.  And  in  like  manner  is  the  Calculus  to 
be  continued  beyond  the  Place  O.  Now  the  Root 
of  this  Equation  (fince  R  QJs  =5  1)  is  the  Tabu¬ 
lar  Tangent  of  the  Angle  C  R  Q^>  or  Half  the 
Angle  C  S  P  ;  and  fo  the  Angle  C  S  P  is  given. 


And  RC,  the  Secant  of  the  Same  Angle  C  RQ^, 
is  a  mean  Proportional  between  RQ^or  Unity  ; 
and  R  T,  which  is  the  Double  of  S  C,  as  is  plain 
from  the  Conicks.  But  if  S  P  be  put  =  1,  and  fo 
the  Latus  Reiltm  =4,  (as  in  our  Table)  then  RT 
will  be  the  Difiance  fought,  viz  the  Double  of 
SC  in  the  former  Parabola.  After  this  manner 
therefore  1  compos’d  the  foregoing  Tab’e,  which 
ferves  to  reprefent  the  Motions  of  all  Comets :  For 
hitherto  there  has  been  none  obfcrv’d,  but  comes 
within  the  Laws  of  the  Parabola. 

It  remains  now,  that  we  give  the  Rules  for  the 
Calculation,  and  iliew  the  way  of  determining  the 
Place  of  a  Comet  feen,  by  thofe  Numbers.  The 
Velocity  of  a  Comet  moving  in  a  Parabola,  is 
every  where  to  the  Velocity  of  a  Planet  defcribing 
a  Circle  about  the  Sun,  at  the  fame  Diftance  from 
the  Sun,  as  2  to  1,  as  appears  from  Cor.  VII. 
Prop.  1 6.  Lib.  1.  of  the  Princip.  Phil.  Nat.  Math.  If 
therefore  a  Comet  in  its  Perihelium  were  fuppofed 
to  be  as  far  diftant  from  the  Sun  as  the  Earth  is, 
then  the  Diurnal  Area  which  the  Comet  wou’d  de- 
fcribe,  would  be  to  the  Diurnal  Area  of  the  Earth, 
as  V  2  to  1  :  And  confequently,  the  Time  of  the 
annual  Revolution,  is  to  the  Time  in  which  fuch 
a  Comet  wou’d  defcribe  a  Quadrant  of  its  Orbit 
from  the  Perihelium,  as  a  14.159,  &c.  (that  is,  the 
Area  of  the  Circle)  to  y'  $•  Therefore  the  Co¬ 
met  wou’d  defcribe  that  Quadrant  in  109  Days, 
14  Hours,  4 6  Minutes  ;  and  fo  that  Parabolick 
Area  (analogous  to  the  Area  POS)  being  divided 
into  100  Parts,  to  each  Day  there  would  be  allot¬ 
ted  912280  of  thofe  Parts;  the  Log.  of  which, 
viz.  9.960128,  is  to  be  kept  for  continual  Ufe. 
But  then,  the  Times  in  which  a  Comet,  at  a  greater 
or  lefs  Diftance,  would  defcribe  fimilar  Quadrants, 
are  as  the  Times  of  the  Revolutions  in  Circles, 
that  is,  in  the  Sefquiplicate  Ratio  of  the  Diftances : 
And  fo  the  Diurnal  Area’s,  eftimated  in  the  Cente- 
fimal  Parts  of  the  Quadrant  (which  Parts  we  put 
for  Meafures  of  the  Mean  Motion,  like  Degrees) 
are  in  each  in  the  Subfefquialteral  Proportion  of 
the  Diftance  from  the  Sun  in  the  Perihelion. 

Thefe  neceftary  things  premis’d,  let  it  be  pro¬ 
pos’d  to  compute  the  apparent  Place  of  any  one  of 
the  mention’d  Comets  for  any  given  Time.  There¬ 
fore, 

1.  Let  the  Sun's  Place  be  had ,  and  the  Log.  of  its 
Dijlance  from  the  Earth. 

2.  Let  the  Difference  between  the  Time  of  the 
Perihelion ,  and  the  Time  given ,  be  gotten  in  Dap 
and  Decimal  Parts  of  Days.  To  the  Log.  of  this 
Number.,  let  there  be  added  to  the  conftant  Log. 
9.960121,  and  the  Complement  Arithmetical  of 
the  4  of  the  Log.  of  the  Dijlance  in  the  Perihelium 
from  the  Sun  :  The  Sum  will  be  the  Log.  of  the  Mean 
Motion ,  to  be  fought  in  the  firfl  Column  of  the  Ge¬ 
neral  Table. 

3.  With  the  Mean  Motion  let  there  be  taken  the 
correfpondent  Angle  from  the  Perihelium ,  in  the 
Table ,  and  the  Log.  for  the  Dijlance  from  the  Sun  : 
Then  in  Comets  that  are  direct,  add ,  and  in  retro¬ 
grade  ones ,  fubtracl,  if  the  Time  be  after  the  Peri - 
helium ,  the  Angle  thus  found,  to  or  from  the  Place 
of  the  Per  the  limn ;  or  in  direel  Comets ,  fub trail , 
and  in  retrograde  ones  add ,  if  the  Time  be  before  the 
Perihelia m,  the  forefaid  Angle  to  or  from  the  Place 
of  the  Perihelimn  ;  a?id  Jo  we  Jhall  have  the  Place 
of  the  Comets  in  its  Orbit.  And  to  the  Log.  found 
for  the  Dijlance ,  let  there  be  added  the  Log.  of  the 
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Diflance  in  tbs  Periheliurn ,  and  the  Sum  'will  be 
the  Log.  of  the  true  D fiance  of  the  Comet  from  the 

Sun. 

4.  The  Place  of  the  Node ,  together  with  the  Place 
of  the  Comet  in  its  Orbit ,  being  given ,  let  the  DiJ- 
tance  of  the  Comet  from  the  Node  be  found  j  then 
the  Inclination  of  the  Plane  being  given ,  there  will 
he  given  alfo  ( from  the  common  Rules  of  Trigono¬ 
metry)  the  Comet’s  Place  reduc’d  to  the  Ecliptic k, 
the  Inclination  or  Heliocentrick  Latitude,  and  the 
Log.  of  the  curtate  Difance. 

5.  From  thefe  things  given  (by  the  very  fame  Rules 
that  we  fnd  the  Planet’s  Place  from  the  Suns  Place 

'  and  Difance  given )  we  may  obtain  the  Apparent  or 
Geocentrick  Place  of  the  Comet ,  together  with  the 
Apparent  Latitude.  And  this  it  may  be  worth 
while  to  illuftrate,  by  an  Example  or  two. 


Example  I. 

Let  it  be  required  to  fnd  the  Place  of  the  Comet  of 
the  Tear  j66f,  March  the  id,  7)1,  oo',  P.  M.  Lon¬ 
don :  That  is,  9<jd,  i9h,  8',  after  the  Periheliurn, 
which  happened  Novemb.  240,  nh,  52/. 


Log.  Dift.  Perihel. 
Log.  Sefquialt. 


Comp.  Anth. 

Log.  Temp. 

Log.  Med.  Mot. 

Medius  Moms 

Perihel.  SI 
Ang.  Correfp. 

Comet,  in  Orb.  y 
Afcend.  Nod.  n 

Com.  a  Nodo 
Red.  ad  Eclip. 

Com.  Helioc.  y 
Incl.  Bor. 

Log.  pro  dill. 
Log.  Perihel. 
Co-fin  IricL 

Log.  did.  Curt. 
Log.  dift.  O 

O  X 

Com.  Virus  y' 
Lat.  Vifa 


0.01 1044 
0.016566 

9.983434 

9.960128 

1.985862 

1.929424 

85.001 

10.41.25 

83-38.o5- 

17.03.20 

21.14.00 

34.10.40 

32.19.05 

1 8-545  5 
1146.50 

0.255369 

0.011044 

9.990754 

0.257167 

9.997918 

21.44:45 

29.18.30 

8.36.15 


Example  II. 

Let  it  be  required  to  fnd  the  Place  of  the  Comet 
of  the  Tear  1683,  july  230,  13b,  35',  P.  M. 
London  :  Or,  13b,  40',  Equat.  Time .  That 
is,  2id,  1  oh,  50',  after  the  Periheliurn. 


Log.  dift.  Perihel.  9.748343 

Log.  Sefquialt.  2.622514 


Comp.  Arith. 

Log.  Temp. 

.  VOL.  I. 


O.377486 
9.960128 
1. 310723 
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Log.  Med.  Mot.  1.648337 

Medius  Motus  44.498 


Perihel.  If 
Ang.  Correfp. 


25.29.30— 

23.23.20 


Comet,  in  Orb.  y  28.42.10 

Nod.  Defcend.  X  23.23.00 


Com.  a  Nodo  35.19.10 

Red.  ad  Eclip.  4  48.30 


Com.  Helioc.  X 
Incl.  Bor. 

Log.  pro  dift. 
Log.  Perihel. 

Co- fin.  Incl. 


28.11.30 

35.2.00 

0.111336 

9.748343 

9-9i3i87 


Log.  dift.  Curt. 
Log.  dift.  O 
O  Locus  si 
Com.  Vifus  S3 
Lat.  Bor. 


9.772866 
0.006104 
10.41.25 
5. 11.50 
28.52.00 


At  the  Inftant  of  Time  fpecified  in  the  firft  Ex¬ 
ample,  ’twas  obferved  (at  London)  that  the  Comet 
applied  to  the  fecond  Star  of  Aries  ;  fo  that  it 
was  found  to  be  f  more  Northerly,  and  f  to  the 
Eaft,  according  to  Mr.  Hook’s  Obfervation.  But 
at  that  of  the  fecond  Example,  I  myfelf  (near 
London ,  with  the  fame  Inftruments  .whereby  I 
formerly  obferved  the  Southern  Conftellations)  found 
the  Place  of  the  Comet  to  be  50.  i\\',  and 
28°,  52',  North  Latitude,  which  agreed  exa&ly 
with  the  Obfervation  made  at  Greenwich  almoft: 
the  very  fame  Moment. 

As  for  the  Comet  of  the  Year  1680,  which 
came  almoft  to  the  very  Sun  itfelf  (being  in  its 
Perihelion,  not  above  f  of  the  Semidiameter  of  the 
Sun,  diftant  from  the  Surface  of  it,  fince  the  Latus 
Rettum  is  fo  very  fmall,  could  hardly  be  contained 
within  the  Limits  of  the  General  Table,  becaufe 
of  the  exceffive  Velocity  of  the  Mean  Motion. 
Therefore,  in  this  Comet,  the  beft  way  is  (after  the 
Mean  Motion  is  found)  to  get  from  thence  (by  the 
Help  of  the  foregoing  Equation  z 3  --[-3  z  =  1a0> 
of  the  Mean  Motion)  the  Tangent  of  Half  the 
Angle  from  the  Perihelion,  together  with  the  Log. 
for  the  Diftance  from  the  Sun.  Which  Things  be¬ 
ing  given,  we  are  to  proceed  by  the  fame  Rules 
as  in  the  reft. 

After  this  manner  therefore  the  Aftronomical 
Reader  may  examine  thefe  Numbers,  which  I  have 
calculated  with  all  imaginable  Care,  from  the  Ob- 
fervations  I  have  met  with  :  And  I  have  not 
thought  fit  to  make  them  publick  before  they  have 
been  duly  examined,  and  made  as  accurate  as  ’twas 
poflible,  by  the  Study  of  many  Years.  I  have 
publifhed  this  Specimen  of  Cometical  Aftronomy, 
as  a  Prodromus  of  a  defigned  future  Work  }  left 
happening  to  die,  thefe  Papers  might  be  loft,  which 
every  Man  is  not  capable  to  retrieve,  by  reafon  of 
the  great  Difficulty  of  the  Calculation. 

Now,  it  may  not  be  amifs  to  put  the  Reader  in 
mind,  That,  our  Five  firft  Comets  (the  Third  and 
Fourth  obferved  by  Peter  Apian,  the  Fifth  by 
Paulus  Fabricius )  as  alfo  the  Tenth  feen  by  Maftiin, 
if  I  miftake  not,  in  the  Year  1580,  are  not  fo  cer¬ 
tain  as  the  reft  3  for  the  Obfervations  were  made 
neither  with  fit  Inftruments,  nor  due  Care,  and 
upon  that  Account  are  difagreeing  with  themfelves, 
and  can  by  no  means  be  reconcil’d  with  a  regular 
Computation.  The  Comet  which  appear’d  in  the 
2  P  p  Year 
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Year  1684,  was  only  taken  Notice  of  by  Blanchi- 
nus ,  who  obferved  at  Rome.  And  the  laft,  which 
appear’d  in  the  Year  1698,  was  feen  only  by  thofe 
at  Paris,  who  determined  its  Courfe  in  a  very  un¬ 
common  way.  This  Comet  was  very  obfcure  ; 
and  altho’  it  mov’d  fwift,  and  came  near  enough 
our  Earth,  yet  we,  who  were  wont  to  be  curious 
enough  in  thefe  Matters,  faw  nothing  of  it.  For 
Want  of  Obfervations,  I  have  left  out  of  the  fore¬ 
going  Catalogue,  thofe  two  remarkable  Comets 
which  have  appeared  in  this  our  Age  j  the  one  in 
November ,  in  the  Year  1698,  and  the  other  in 
February ,  in  the  Year  1702.  For  they  directing 
their  Courfes  towards  the  Southern  Parts  of  the 
World,  and  being  fcarce  confpicuous  here  in  Eu¬ 
rope,  met  with  no  Obfervers  capable  of  the  Bufi- 
nefs.  But  if  any  one  fhall  bring  from  India ,  or  the 
Southern  Parts,  an  accurate  Series  of  requisite  Ob- 
i'ervations,  I  will  willingly  fall  to  Work  again,  and 
undergo  the  Fatigue  of  reprefenting  their  Orbits  in 
Numbers,  as  I  have  done  the  reft. 

By  comparing  together  the  Accounts  of  the  Mo¬ 
tions  of  thefe  Comets,  ’tis  apparent  their  Orbits  are 
difpofed  in  no  manner  of  Order  ;  nor  can  they,  as 
the  Planets  are,  be  moved  indifferently  every  way, 
as  well  retrograde  as  direct  :  From  whence  it  is 
clear,  they  are  not  carried  about,  or  moved  in 
Vortices.  Moreover,  the  Distances  in  their  Peri- 
heliums  are  fometimes  greater,  fometimes  lefs  ; 
which  makes  us  fufpedt  there  may  be  a  far  greater 
Number  of  them,  which  moving  in  Regions  more 
remote  from  the  Sun,  become  very  obfcure  j  and 
wanting  Tails,  pafs  by  us  unfeen. 

Hitherto  I  have  confider’d  the  Orbits  of  Comets 
as  exacftly  Parabolick  j  upon  which  Suppofition  it 
would  follow,  that  Comets  being  impell’d  towards 
the  Sun  by  a  Centripetal  Force,  defcend  as  from 
Spaces  infinitely  diftant}  and  by  their  Falls  acquire 
fuch  a  Velocity,  as  that  they  may  again  run  off  in¬ 
to  the  remoteft  Parts  of  the  Univerfe,  moving  up¬ 
wards  with  fuch  a  perpetual  Tendency,  as  never 
to  return  again  to  the  Sun.  But  fince  they  appear 
frequently  enough,  and  fince  none  of  them  can  be 
found  to  move  with  an  Hyperbolick  Motion,  or  a 
Motion  fwifter  than  what  the  Comet  might  acquire 
by  its  Gravity  to  the  Sun,  ’tis  highly  probable  they 
rather  move  in  very  Eccentrick  Orbits,  and  make 
their  Returns,  after  long  Periods  of  Time  :  For 
fo  their  Numbers  will  be  determinate,  and  perhaps 
not  fo  very  great.  Befides,  the  Space  between  the 
Sun  and  the  fix’d  Stars  is  fo  immenfe,  that  there 
is  Room  enough  for  a  Comet  to  revolve,  tho’  the 
Period  of  its  Revolution  be  vaftly  long.  Now  the 
Latus  Rettum  of  an  Ellipfis,  is  to  the  Latus  Rettum 
of  a  Parabola,  which  has  the  fame  Diftance  in  its 
Perihelium,  as  the  Diftance  in  the  Aphelium  in  the 
Ellipfis,  is  to  the  whole  Axis  of  the  Ellipfis  ,*  and 
the  Velocities  are  in  a  fubduplicate  Ratio  of  the 
fame  :  Wherefore  in  every  Eccentrick  Orbit,  this 
Ratio  comes  very  near  to  a  Ratio  of  Equality }  and 
the  very  fmall  Difference  which  happens  on  account 
of  the  greater  Velocity  in  the  Parabola,  is  eafily 
compenfated  in  determining  the  Situation  of  the 
Orbit.  The  principal  Ufe  therefore  of  this  Table 
of  the  Elements  of  their  Motions,  and  that  which 
induced  me  to  conftrudt  it,  is,  That  whenever  a 
new  Comet  fhall  appear,  we  may  be  able  to  know, 
by  comparing  together  the  Elements,  whether  it 
be  any  of  thofe  which  has  appeared  before,  and 
confequently  to  determine  its  Period,  and  the  Axis 
of  its  Orbit,  and  to  foretell  its  Return.  And  in¬ 
deed  there  are  many  things  which  Apian  obferved 
in  tht}  Year  1531,  were  the  fame  with  that  which 


Kepler  and  Lon gomont anus  took  Notice  of,  and  de- 
fcribed  in  the  Year  1607 ,  and  which  [  myfelf  have 
feen  return,  and  obferved  in  the  Year  1682.  All 
the  Elements  agree,  and  nothing  feems  to  contradiift 
this  my  Opinion,  befides  the  inequality  of  the  Pe- 
riodick  Revolutions  :  Which  Inequality  is  not  fo 
great  neither,  as  that  it  may  not  be  owing  to  Phv- 
fical  Caufes  :  For  the  Motion  of  Saturn  is  fo  dif- 
turbed  by  the  reft  of  the  Planets,  efpecially  Jupi¬ 
ter ,  that  the  Periodick  Time  of  that  Planet  is  un¬ 
certain  for  fome  whole  Days  together.  How  much 
more  therefore  will  a  Comet  be  fubjedt  to  fuch  like 
Errors,  which  rifcs  almoft  four  times  higher  than 
Saturn ,  and  whofe  Velocity,  tho’  increased  but  a 
very  little,  would  be  fufficient  to  change  its  Orbit 
from  an  Elliptical  to  a  Parabolical  one.  This, 
moreover,  confirms  me  in  my  Opinion  of  its  be¬ 
ing  the  fame  ;  that  in  the  Year  1456,  in  the  Sum¬ 
mer-time,  a  Comet  was  feen  paffing  retrograde  be¬ 
tween  the  Earth  and  the  Sun,  much  after  the  fame 
manner :  Which,  tho’  no  body  made  Obfervations 
upon  it,  yet  from  its  Perfon,  and  the  manner  of 
its  Tranfit,  I  cannot  think  different  from  thofe  I 
have  juft  now  mentioned.  Hence  I  dare  venture 
to  foretell,  That  it  will  appear  again  in  the  Year 
1758.  And  if  it  fhould  then  return,  we  fhall  have 
no  Reafon  to  doubt  but  that  the  reft  muft  return 
too  :  Therefore  Aftronomers  have  a  large  Field  to 
exercife  themfelves  in  for  many  Ages,  before  they 
will  be  able  to  know  the  Number  of  thefe  many 
and  great  Bodies  revolving  about  the  common 
Centre  of  the  Sun,  and  reduce  their  Motions  to 
certain  Rules.  I  thought  indeed,  that  the  Comet 
which  appear’d  in  the  Year  1532,  might  be  the 
fame  with  that  obferved  by  Hevelius  in  the  Year 
1661.  But  Apian  s  Obfervations,  which  are  the  only 
ones  we  have  concerning  the  firft  of  thefe  Comets, 
are  too  rude  and  unskilful  for  any  thing  of  Cer¬ 
tainty  to  be  drawn  from  them,  in  fo  nice  a  Mat¬ 
ter.  I  defign  to  treat  of  all  thefe  things  in  a  larger 
Volume,  and  contribute  my  utmoft  for  the  Pro¬ 
motion  of  this  Part  of  Aftronomy,  if  it  fhall  pleafe 
God  to  continue  my  Life  and  Health. 

In  the  mean  time,  thofe  that  defire  to  knowhow 
to  conftrudt  Geometrically  the  Orb  of  a  Comet  by 
three  accurate  Obfervations  given,  may  find  it  at 
the  End  of  the  Third  Book  of  Sir  Ifaac  Newton’s 
Principles  of  Natural  Philofophy,  intituled,  De 
Sy Jem  ate  Mundi ,  in  the  Words  of  its  renowned 
Inventor.  Which  have  fince  been  more  fully  ex¬ 
plained  by  my  very  worthy  Collegue,  Dr.  Gregory , 
in  his  learned  Works  of  Aftronomia  Phyfica  & 
Geometrica. 

One  thing  more  perhaps  it  may  not  be  improper 
or  unpleafant  to  advertife  the  Aftronomical  Reader, 
That  fome  of  thefe  Comets  have  their  Nodes  fo 
very  near  the  annual  Orb  of  the  Earth,  that  if  it 
fhall  fo  happen,  that  the  Earth  be  found  in  the  Parts 
of  her  Orb  ,next  the  Node  of  a  Comet,  whilft  the 
Comet  pafles  by  j  as  the  apparent  Motion  of  the 
Comet  will  be  incredibly  fwift,  fo  its  Parallax  will 
become  very  fenfible ;  and  the  Proportion  thereof, 
to  that  of  the  Sun,  will  be  given.  Wherefore  fuch 
Tranfits  of  Comets  do  afford  us  the  very  beft 
Means,  tho’  they  feldom  happen  to  determine  the 
Diftance  of  the  Sun  and  Earth ;  which,  hitherto, 
has  only  been  attempted  by  Mars ,  in  his  Oppofi- 
tion  to  the  Sun ;  or  elfe  Venus  in  Perigao  j  whofe 
Parallaxes,  tho’  triple  to  that  of  the.  Sun,  are  fcarce 
any  ways  to  be  perceived  by  our  Inftruments  ; 
whence  we  are  ftill  in  great  Uncertainty  in  that 
Affair.  This  Ufe  of  Comets  was  the  ingenious 
Thought  of  that  excellent  Geometrician,  Mr.  Nico - 
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lasWado.  Now  the  Comet  of  14723  had  a  Paral¬ 
lax:  above  twenty  times  greater  chan  the  Sun’s  : 
And  if  the  Comet  of  1618  ha  d  come  down,  about 
the  Middle  of  March ,  to  his  defcendtng  Node  ; 
otj  if  that  of  1618  had  arrived  a  little  fooner  at 
its  amending  Node,  they  would  have  been  yet 
much  nearer  the  Earth,  and!  confequently  have 
bad  more  notable  Parallaxes.  But  hitherto  none 
fcas  threatened  the  Earth  with^a  nearer  Applaufe 
than  that  of  1680.  For,  by  Calculation,  I  find, 
that  Number  11°.  ih.  6'.  P.  M.  that  Comet  was 
not  above  the  Semidiameter  of  the  Sun  to  the 
Northwards  of  the  Way  of  th  e  Earth.  At  which 
time,  had  the  Earth  been  there,  the  Comet  would 
have  had  a  Parallax  equal  to  th.it  of  the  M<x>n,  as 
I  take  it.  This  is  fpoken  to  Aftronomers  :  But 
what  might  be  the  Confequen  ces  of  fo  near  an 
Applaufe,  or  of  a  Contaft ;  or  laftly,  of  a  Shock 
of  the  Celeftial  Bodies  (which  is  by  no  means  im¬ 
possible  to  come  to  pafs)  I  leave  to  be  dilcuffed  by 
the  Studious  of  Phylical  Matters:. 

COMITATU  fir  Cafiro  Conmijfo ,  is  a  Writ 
whereby  the  Charge  of  a  Coun  try,  together  with 
the  Keeping  of  a  Caftlc,  is  committed  to  the 
Sheriff.  L. 

COMITATU  Commijfo  is  aW  rit  or  Commitlion, 
whereby  the  Sheriff  is  authorized  to  take  upon 
him  the  Command  of  the  Country.  L. 

COMITATU  Morbus ,  the  fame  with  Epilepfa. 

COMMA  is  one  of  the  Points:  or  Stops  ufed  in 
Writing,  and  is  thus  mark’d  (,)  and  is  the  lead 
in  Power  of  them  all,  implying  only  a  fmall  Reft, 
or  little  Paufe,  without  breaking  off  the  Sen¬ 
tence.  L. 

COMMA  [in  MuficK]  is  the  Ninth  Part  of  a 
Tone,  or  the  Interval  whereby  a  Semi-tone,  or  a 
perfect  Tone,  exceeds  the  Imperi'eft.  This  Term 
is  ufed  only  in  Theorical  Mufick,  to  fhew  the  ex- 
aft  Proportion  between  Concords. 

COMMANDING  Ground  [in  Fortification ]  is 
fuch  as  overlooks  any  Poft  or  ftnong  Place.  Of 
this  they  reckon  three  forts  ;  1.  A  Front  Command¬ 
ing,  Ground ,  which  is  an  Height  oppofite  to  the 
Face  of  the  Poft  which  plays  upon  its  Front,  a. 
A  Reverfe  Commanding  Ground ,  which  is  an  Emi¬ 
nence  that  can  play  upon  the  Back  of  any  Place  or 
Poft.  3,  An  Enfilade  Commanding  Ground ,  or 
Curtin  Commanding  Ground ,  which  is  an  high  Place 
that  can,  with  its  Shot,  fcour  all  the  Length  of  a 
ftrait  Line. 

COMMANDRY,  a  kind  of  Benefice,  or  cer¬ 
tain  Revenue,  belonging  to  a  Military  Order,  and 
conferred  on  ancient  Knights  who  had  done  Ser¬ 
vices  to  the  Order;  as  the  Commanclry  of  Malta. 

COMMENDAM  is  a  Benefice,  that,  being  void, 
is  commended  to  the  Care  of  fome  fufficient  Clerk, 
to  be  fupplied  till  it  may  conveniently  be  provided 
of  a  Minilfer.  He  to  whom  the  Church  is  com¬ 
mended,  hath  the  Fruits  and  Profits  thereof  only 
for  a  certain  Time,  and  the  Nature  of  the  Church 
is  not  changed  thereby,  but  is  as  a  T  hing  depofited 
in  the  Hands  of  him  to  whom  -  it  is  commended, 
who  hath  nothing  but  the  Cuftody  thereof,  which 
may  be  revoked.  When  a  Parfon  is  made  a  Bi¬ 
fhop,  there  is  a  Ceffion  of  his  Benefice,  by  the 
Promotion  ;  but  the  King  may  give  him  a  Power 
to  hold  it  in  Commendam. 

Before  the  Reformation,  it  was  common  for  the 
Ordinary  to  grant  a  Sequeftration  of  a  Living 
(efpecially  if  in  his  own  Gift,  01  lapfed  to  him) 
for  fix  Months  Time  ~  And  fuch  a  Sequeftration 
was  called  Commenda  Semefris .  Anu  this  was  the 
only  Commendam  that  the  Canon  Law  approved  of, 
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tho’  Commendams  for  a  longer  Time,  and  even  for 
Life,  were  all  along  ufed.  A  Bifhop,  now,  is  only 
capable  of  holding  a  Benefice,  or  other  inferior 
Dignity,  by  this  Title  of  Commendam  ;  which  he 
doth  by  Licenfe  from  the  Archbifhop  of  Canter¬ 
bury^  or  from  the  King  in  C hancery.  But  the 
Bifhop  cannot  hold  any  Living  in  Commendam 
without  the  Patron’s  Content,  as  Watfon  faith, 
C.  18.  P.  iyi.  In  Cafe  of  a  Commendam ,  no  Infti- 
tution  is  necetfary  ;  and  a  Bifhop  may  be  licenfed 
to  hold  a  Living  in  his  own  Gift,  by  thefe  Words : 
Authoritate  fiua  propria  caper e ,  fir  apprehendere 
dbfque  Infiitutionef  Indufifione,  Collatione^  fire. 

COMMENSURABLE  Magnitudes  are  fuch  as 
are  meafured  by  one  and  the  fame  common  Mea- 
fure  ;  as  A  and  B,  by  C  ;  for  C  repeated  6  times, 


meafures  A  ;  and  repeated  3  times,  meafures  B  : 
Therefore  A  and  B  are  faid  to  be  Commenf arable. 
Def.  1,  2,  fire.  10.  c.  e.  Euclid. 

COMMENSURABLE  Numbers ,  whether  Inte¬ 
gers  or  Fractions,  are  fuch  as  have  fome  other 
Number,  which  will  meafure  or  divide  them  with¬ 
out  any  Remainder  :  Thus  6  and  8  ^  and  \  are 
refpeftively  Commenfurable  Numbers. 

COMMENSURABLE  [in  Power ]  Right  Lines 
are  faid  to  be  Commenfurable  in  Power ,  when  their 
Squares  are  meafured  by  one  and  the  fame  Space 
or  Superficies.  Def.  3.  e.  10.  Eucl. 

COMMENSURABLE  Surds ,  are  fuch  Surds,  as, 
being  reduced  to  their  leaft  Terms,  become  true 
Figurative  Quantities  of  their  kind  ;  and  are  there¬ 
fore  as  a  Rational  Quantity  to  a  Rational. 

COMMINUTION  is  a  dividing,  breaking,  or 
grinding  of  a  Thing  into  very  fmall  Parts  or  Par¬ 
ticles. 

COMMISSARY.  In  an  Army  there  are  two 
forts  of  Commiftaries :  1.  The  Commijfary  General 
of  the  Mufters ,  or  Mufler-mafier  General ,  who  takes 
an  Account  of  the  Strength  of  every  Regiment, 
reviews  them,  fees  that  theHorfebe  well  mounted, 
and  all  Men  well  armed  and  accoutred.  2.  The 
Commiffiary  General  of  Provifons ,  who  hath  the 
Charge  of  furnifhing  the  Army  with  all  things  of 
that  kind. 

COMMISSURA  Craff  oris  Nervi  amulafis  a  Me¬ 
dullary  Procefs  in  the  Brain,  connefting  together 
the  Corpora  Striata ,  or  the  Tips  of  the  Crura  Me¬ 
dullar  oblongatre.  L. 

COMMISSURES  [ Cotnmiffura .  L.~\  a  Word 
ufed  frequently  by  Mr.  Boyle ,  and  others,  for  the 
fmall  Pores  of  any  Body,  or  the  little  Clefts,  Ca¬ 
vities,  or  Jnterftices,  which  are  between  the  Par¬ 
ticles  of  any  Body  ;  efpecially  when  the  Particles 
are  broadifh  and  flattifh,  and  lie  contiguous  to  one 
another,  like  very  thin  Plates. 

COMMON  Axis  [in  Opticks~\.  See  Axis. 

COMMON  Divijor  is  that  Number  which  ex¬ 
actly  divides  any  two  other  Numbers,  without 
leaving  any  Remainder. 

COMMON-PLEx^S,  is  the  King’s  Court  now 
held  in  Wefim infer -Hall.  All  Civil  Caufes,  both 
Real  and  Perfonal,  are,  or  were,  in  former  times, 
try’d  in  this  Court,  according  to  the  ftrift  Law  of 
the  Realm.  The  Chief  Judge  of  that  Court  is 
called,  The  Lord  Chief  Jufi ice  of  the  Common-Pleas , 
aflifted  with  three  or  four  AfTociates,  which  are 
created  by  Letters  Patents  from  the  King,  and,  as 
it  were,  inftalled,  or  placed  upon  the  Bench,  by 
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the  Lord  Chancellor ,  and  Lord  Chief  Juftice  of  the 
Court.  Fortefcue ,  Cap.  51.  The  reft  of  the  Offi¬ 
cers  belonging  to  this  Court,  are  the  Cufios  hrevium , 
three  Prothonotaries,  one  Chirographer,  fourteen 
Filacers,  four  Exigenters,  Clerk  of  the  Warrants, 
Clerk  of  the  Juries,  or  Jurat  a  Writs ,  Clerk  of  the 
King’s  Silver,  Clerk  of  theTreafury,  Clerk  of  the 
Effoyns,  Clerk  of  the  Outlawries  ;  whole  diftind 
Functions  fee  in  their  proper  Places. 

COMMON  Ray  [in  Opticks ]  is  a  Right-line 
drawn  from  the  Point  of  Concourfe  of  the  two 
optical  Axes  through  the  Middle  of  the  Right-line 
which  paffes  by  the  Centre  of  the  Pupil  of  the 
Eye. 

COMMON  Receptacle  [in  Anatomy ]  is  a  cer¬ 
tain  Veflel  fo  termed,  becaufe  it  receives  both  the 
Chyle  and  Lympha  promifcuoufly,  tbo’  feme  falfly 
call  it  the  Receptacle  of  the  Chyle  in  particular. 

COMMON  Sefiion  of  two  Planes.  SeeSetfion. 

COMMON  Senfory  is  the  common  Perception 
of  all  Senfations,  or  that  which  receives  the  Images 
of  fenfible  things,  or  the  Impreflion  made  by  the 
Objeds  upon  the  Nerves,  and  according  to  thefe 
Impulfes,  determines  the  Appetite,  and  exerts  other 
Animal  Adions. 

COMMOTION,  an  inteftine  Motion  or  Luda- 
tion  in  the  Parts  of  any  thing.  L. 

COMMOTION  [in  Medicine']  is  frequently  ufed 
for  a  Blow  or  Shake  of  the  Brain.  Thus  a  Con- 
vulfion  is  faid  to  be  a  Commotion  of  the  fine  Me¬ 
dullary  Fibres  of  the  Brain.  A  Fall  occafions  a 
Commotion,  whence  frequently  arifes  a  Counter- 
Stroke  on  the  oppofite  Part,  which  fometimes  caufes 
a  Contra-Fififure  j  and  at  other  times,  a  Rupture  of 
the  VefTels,  and  an  Apofthume,  by  fhaking  the 
whole  Mafs  of  the  Brain. 

COMMUNICATION  of  Motion  is  the  Adion 
of  a  moving  Body,  whereby  a  Body  at  Reft  is  put 
in  Motion,  or  a  Body  already  in  Motion  is  accele¬ 
rated. 

The  Laws  of  Communication  of  Motion. 

Sir  Jfaac  Newton  demonftrates,  That  Aftion  and 
Re-attion  are  equal  and  oppofite  ,•  fo  that  one  Body 
ftriking  againft  another,  and  thereby  occafioning  a 
Change  in  its  Motion,  does  in  itfelf  undergo  the 
fame  Change  in  its  own  Motion,  the  contrary 
Way. 

Hence  a  moving  Body  ftriking  diredly  againft 
another  at  reft,  the  one  lofes  juft  as  much  of  its 
Motion  as  it  communicates  to  the  other,  and  they 
will  proceed  with  the  fame  Velocity  as  if  grown 
into  one  Mafs. 

Therefore,  if  the  Body  in  Motion  be  triple  that 
at  Reft,  againft  which  it  ftrikes,  it  will  lofe  a  fourth 
Part  of  its  Motion  j  and  whereas,  before  it  would 
have  run  over  (v.  g .)  a  Line  of  20  Foot,  in  a  given 
Line,  it  will  now  only  run  over  18  ;  i.  e.  it  will 
lofe  a  fourth  Part  of  its  Velocity. 

If  a  moving  Body  ftrike  another  already  in  Mo¬ 
tion,  the  firft  will  augment  the  Velocity  of  the  lat¬ 
ter,  but  will  lofe  lefs  of  its  own  Motion  than  if  the 
latter  had  been  abfolutely  at  Reft. 

Thus,  v.  g.  If  a  Body  in  Motion  be  triple  of 
another  at  Reft,  and  ftrike  againft  it  with  32  De¬ 
grees  of  Motion,  it  will  communicate  8  Degrees 
of  its  Motion  to  the  other,  and  retain  24  to  itfelf. 
If  the  other  had  already  4  Degrees  of  Motion,  the 
firft  would  only  communicate  5  and  retain  27,  fince 
thofe  5  were  lufficient,  in  regard  of  the  Inequality 
of  the  Bodies,  to  make  them  proceed  with  equal 
Velocity. 


After  the  fame  manner  may  be  determined  the 
other  Laws  of  Communication  in  Bodies  perfectly 
hard,  and  void  of  all  Elafticitv.  But  all  hard  Bo¬ 
dies  that  we  know  of,  have  an  elaftick  Power,  and 
the  Laws  are  different,  and  much  more  intricate 
in  elaftick  Bodies. 

If  a  Body  happen  to  decline  out  of  the  Way, 
when  moved  by  another,  fo  as  to  leave  a  free 
Paflage  to  the  Body  by  which  it  was  moved  ;  yet 
that  will  only  proceed  with  the  Velocity  which*  it 
had  after  its  Communication  to  the  other,  not  with 
that  it  had  before.  It  being  a  Rule  that  every 
thing  endeavours  to  perfevere,  not  in  the  State 
wherein  it  was  formerly,  but  in  that  wherein  it 
was  at  that  Juncture  :  Therefore  a  Body  that  has 
already  loft  Part  of  its  Motion  by  its  meeting  with 
another,  may  ftill  lofe  more  by  a  Second  and  a 
Third,  fo  as  at  length  to  become  perfe&ly  quiet. 

Hence,  ift.  If  two  unequal  homogeneous  Bodies 
move  in  a  Right-line  with  the  fame  Velocity,  the 
greater  tr.uft  perfevere  in  Motion  longer  than  the  fmal¬ 
ler;  for  the  Motions  of  Bodies  are  as  their  Mafles,  but 
each  communicates  of  its  Motion  to  the  circum¬ 
jacent  Bodies  which  touch  the  Surface ;  the  largeft 
Body  therefore,  tho’  it  has  more  Surface  than  the 
fmaller,  yet  having  lefs  in  proportion  to  its  Mafs  or 
Quantity  of  Matter  than  the  fmaller,  will  lofe  a 
lefs  Portion  of  its  Motion  every  Moment  than  the 
fmaller. 

As  for  Example  :  Suppofe  a  Cube  A  to  be  two 
Foot  every  way,  and  another  B  one  Foot,  the  Sur¬ 
faces  here  will  be  as  4  to  1,  but  their  Malles  as  8 
to  1.  If  therefore  thole  Bodies  move  with  the  fame 
Velocity,  the  Cube  A  will  have  8  times  as  much 
Motion  as  the  Cube  B,  (the  Quantity  of  Motion 
ever  being  as  the  Quantity  of  Matter),  that  each  of 
them  therefore  may  become  quielcent  at  the  fame 
time,  the  Cube  A  muft  lofe  8  times  as  much  Mo¬ 
tion  as  the  Cube  B :  But  that  is  impolfible  ;  becaufe 
as  their  Surfaces  are  to  each  other  as  4  to  1,  the 
Bodies  againft  which  they  ftrike  will  be  only  as  4 
to  1.  Therefore  when  the  Cube  B  is  become  per- 
feftly  quiefeent,  A  will  have  Half  its  Motion. 

Hence,  2dly.  We  fee  the  Reafon,  why  any  long 
Body,  as  a  Dart,  thrown  long-ways,  continues  its 
Motion  longer  than  when  thrown  tranfverfely,  *it 
meeting  fewer  Bodies  in  the  Way  to  communicate 
its  Motion  to  in  the  one  Cafe  than  in  the  other.  * 

Hence  alfo,  3dly.  If  a  Body  be  moved  almoft 
wholly  within  itfelf,  fo  as  to  communicate  little  of 
its  Motion  to  the  ambient  Bodies,  it  muft  continue 
its  Motion  a  long  time ;  thus  a  fmooth  Brafs  Ball 
of  Half  a  Foot  Diameter,  fuppofed  on  a  {lender, 
fmooth  Axis,  with  a  very  weak  Impulfe,  is  found  to 
revolve  for  the  Space  of  3  or  4  Hours. 

Father  Malbranch  fuppofes  the  Communication  of 
Motion  as  fomething  Metaphyfical  ;  i.  e.  as  not  ne- 
celFarily  ariling  from  any  Phyfical  Principles,  or 
any  Properties  of  Bodies,  but  flowing  from  the  im¬ 
mediate  Agency  of  God  ;  there  being,  according  to 
him,  no  more  Connexion  or  Dependence  between 
the  Motion  or  Reft  of  one  Body  than  that  of  ano¬ 
ther,  than  between  the  Form,  Colour,  Magnitude, 
<&c.  of  one  Body,  and  thofe  of  another. 

Therefore  the  Motion  of  one  Body  is  not,  upon 
his  Principle,  any  Phyfical  Caufe  of  that  of  ano¬ 
ther. 

COMMUNICATION.  Lines  of  Communi¬ 
cation  in  the  Art  of  Fortification,  are  Trenches 
made  to  continue  and  preferve  a  fafe  Correfpon- 
dence  between  two  Forts  or  Polls  j  or  at  a  Siege, 
between  two  Approaches,  that  they  may  relieve  one 
another. 

COM- 
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COMPARTITION  [in  Architecture^  is  the 
ufeful  and  graceful  Diltribucion  of  the  whole 
Ground-plot  of  an  Edifice,  into  Rooms  of  Office, 
of  Reception,  or  Entertainment.  L. 

COMPARTMENT  [in  Architecture]  is  a  par¬ 
ticular  Square,  or  other  figured  Space  (for  an  In- 
fcription,  &c.)  mark’d  out  in  fome  ornamental 
Part  of  a  Building. 

COMPASS  [in  Navigation ]  is  a  Circle  divided 
into  four  Quadrants,  reprefenting  the  four  Cardi¬ 
nal  Winds,  or  Principal  Points,  Eaft,  Weft,  North , 
and  South  4,  and  each  Quarter  fubdivided  into  eight 
other  equal  Parts,  making,  in  all,  32  Rhumbs,  or 
Points. 

This  thus  graduated  Circle  being  drawn  on  a 
Chard,  or  Paftboard,  hath  a  toucht  Needle  or 
Wire  placed  under  it,  and  in  its  Centre  a  Brafs 
little  Cell,  or  a  Conical  Hollow,  by  which  means 
it  hangs  horizontally  on  an  ereCt  Pin,  and  keeps  its 
Lilly,  or  North-point,  always  towards  the  North ; 
by  which  means  the  Man  at  Helm,  or  Steerfman, 
knows  how  to  keep  the  Ship  to  her  Courfe. 


This  Inftrument,  tho’  it  be  fubjeCt  to  Accident, 
and  always  to  Variation,  is  yet  of  vaft  Ufe  in  Na¬ 
vigation  ;  as  alfo  in  Surveying,  Dialling,  and  many 
other  Parts  of  the  Mathemadcks. 

The  Learned  Dr.  Wallis  conjectures,  That  the 
Compafs  was  invented  by  an  Englitbman ,  becaufe 
the  Word  Compafs  is  ufed  in  many  Parts  of  England, 
for  a  Circle. 

The  Latin  and  Greek  Names  ujed  for  the  Points  of 
the  Compafs,  are  as  follow  : 

N  O  R  T  H.  Septentrio. 

N.  b.  E.  Hypaquilo,  Hyper  bore  as. 

N.  N.  E.  Aqu'.lo  Gallicus. 

N.E.  b.N.  Mefaquilo  Mefoboreas. 

N.  E.  Supernas  Borrhapeliotes  [Vales). 

E.  N.  E.  Cacias,  Carbas. 

E.  b.  N.  Mefocacias. 

EAST.  Or  tens,  Subfolanus. 

E.  b.  S.  Hypeurus ,  Hypereurus. 

E.  S.  E.  Vulturnus. 

S  E.  b.  E.  Mefeurus. 

S.  E.  Euro  aufter,  vulg.  Notapeliotes. 

S.  E.  b.  S.  Hypophcenix ,  Hypereanotus. 

S.  S.  E.  Euronotus ;  by  Vegetius ,  AiVKoV®4- 
S.  b.  E.  Mefophcenix ,  Mefeuronotus. 
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SOUTH.  Aufter. 

S.  b.  W.  Mefolibonotus. 

S.  S.  W.  Auftroafricus. 

S.  W.  b.  S.  Hypolibonotus ,  Hyper libonotus. 

S.  W.  Notolibycus ,  Auflro-Zephyrus. 

S.  W.  b.  W.  Mefafricus ,  Mefolopus. 

W.  S.  W.  Africus ,  Subvefperus. 

W.  b.  S.  Hypafricus. 

WEST.  Favonius ,  ( Veget .)  Subvefpertmus 
Occidens. 

WEST.  Occidens. 

W.  b.  N.  Mefocorus ,  Mefargeftes. 

W.  N.  W.  Corns ,  Caurus. 

N.W.  b.  N.  Hypocorus,  Hyperargeftes. 

N.  W.  Corus  Etefue ,  Zephyroboreas. 

N.W.  b.  W.  Hypocircius ,  Mefothracias. 

N.  N.  W.  Circius. 

N.  b.  W.  Mefocircius. 

[Metius,  Lib.  V.  DoClr.  Sp 

COMPASS  Dials ,  are  finall  ones  fitted  in  Boxes, 
for  the  Pocket,  and  fhew  the  Hour  of  the  Day  by 
the  Direction  of  the  Needle  j  which  fhews  howto 
place  them  right,  by  turning  the  Dial  about  till  the 
Cock,  or  Stile,  Hand  direCtly  over  the  Needle,  and 
point  up  to  the  Nothward  ;  but  thefe  can  never  be 
very  exaCt,  becaufe  of  the  Variation  of  the  Needld 
itfelf. 

COMPASS  of  Proportion ,  is  an  Inftrument  to 
divide  Lines  and  Circles  into  proportional  Parts,  at 
one  opening  of  the  Compafles,  and  is  very  much 
ufed  in  reducing  or  enlarging  of  Maps  or  Draughts. 
The  French  fometimes  call  a  SeCtor  by  this  Name, 
the  Compafs  of  Proportion. 

COMPERTORIUM,  a  Judicial  Inqueft  in  the 
Civil-Law,  made  by  Delegates,  or  Commiffioners, 
to  find  out  or  relate  the  Truth  of  a  Caufe. 

COMPLEMENT  of  any  Ark  of  a  Circle ,  or  of 
any  Angle ,  is  what  it  wants  of  a  Quadrant,  or  90 
Degrees. 

COMPLEMENT  of  the  Courfe  [in  Navigation ] 
is  the  Number  of  Points  the  Courfe  wants  of  90 
Degrees,  or  8  Points,  viz.  of  a  Quarter  of  the 
Compafs. 

COMPLEMENT  of  the  Curtain  [in  Fortifica¬ 
tion]  is  that  Part  of  the  Curtain  which  (being 
wanting)  is  the  Demigorge. 

COMPLEMENT  of  the  Line  of  Defence ,  is  the 
Remainder  of  the  Line  of  Defence  after  you  have 
taken  away  the  Angle  of  the  Flank. 

COMPLEMENTS  in  a  Parallelogram ,  are  the 
two  lefter  Parallelograms,  C  and  M,  which  are 
made  by  drawing  two  Right-lines  parallel  to  each 
Side  of  the  Figure,  thro’  a  given  Point  in  the  Dia¬ 
gonal. 
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Proportion. 

In  every  Parallelogram  the  Complements  C  and 
M  are  equal  :  For  Z-f-C-[-0  =  R-J-M-f-X, 
as  making  up  on  each  Side  the  great  Triangle, 
made  =r  by  the  Diagonal  ;  of  which  Z  =  R,  and 
O  =  X  (becaufe  the  Diagonal  makes  them  fo) 
wherefore  the  remaining  Parallelogram  C  =  M. 

a  E-  O. 

COMPLEX  Terms ,  or  Ideas ,  [in  Logic  k]  are 
fuch  as  are  compounded  of  fimple  or  fingle  ones  ; 
which  they  call  Incomplex  Terms. 

COMPLEX,  or  Complicated  Difeafes.  See 
Complication. 

COMPLEXION  [in  Phyficks']  is  ufed  for  the 
Temperament,  Habitude,  or  natural  Difpofition  of 
the  Body. 

COMPLEXION  [in  Logicks~\  is  fometimes  ap¬ 
plied  to  the  fecond  Operation  of  the  Mind,  viz. 
the  Judgment,  confider’d  as  it  affirms  or  denies  any 
thing.  L.  / 

COMPLEXUS,  a  Mufcle  of  the  Head,  ferving 
to  move  it  backwards.  It  is  alio  called  Trigeminus , 
becaufe  it  hath  plainly  a  three-fold  Beginning,  and 
feems  to  be  compounded  of  three  Mufcles  ;  one 
Beginning  is  from  the  tranfverfe  ProcefTes  of  the 
fourth  and  fifth  Vertebrae  of  the  Thorax  :  The  Se¬ 
cond,  from  the  firft  and  fecond  of  thofe  Vertebrae ; 
and  the  Third,  from  the  Spine  of  the  feventh  Ver¬ 
tebra  of  the  Neck  :  After,  in  their  Afcont,  they  all 
unite  together,  and  are  inferted  into  the  Occiput, 
fometimes  by  one,  and  fometimes  by  a  threefold 
Tendon.  L. 

COMPLICATION  of  Difeafes ,  is  when  divers 
Diftempers  feize  on  the  Body  at  the  fame  time, 
efpecially  if  they  depend  one  upon  another. 

COMPOSITA,  or  Compound  Medicines ,  are  Me¬ 
dicines  made  up  of  any  fimple  Medicines ;  as,  cer¬ 
tain  Waters,  Syrups,  Electuaries,  Opiates,  Tro- 
chisks,  Ointments,  Plailters,  <&c. 

COMPOSIT  Order  [in  Architecture^  is  the  laffc 
of  the  Five  Orders  of  Columns  •  and  is  fo  named, 
becaufe  its  Capital  is  compofed  out  of  thofe  of  the 
other  Columns. 

Of  the  Tu/can  and  Dorick  Order,  it  borrows  a 
Quarter-Round  ;  of  the  Corinthian ,  a  double  Row 
of  Leaves  ;  and  of  the  Ionic k ,  a  Volute;  Its  Cor¬ 
nice  has  fimple  Modilions,  or  Dentils. 

The  Compofit  Order  is  alfo  called  the  Roman  and 
Italick ,  as  having  been  invented  by  the  Romans ,  as 
the  reft  are  denominated  from  the  People  among 
whom  they  had  their  Rife. 

This  Order  is,  by  moft  Authors,  rank’d  after  the 
Corinthian  ,  either  becaufe  it  is  the  richeft,  or  the 
laft  invented.  Scamozzi  places  it  between  the  Io¬ 
nic  k  and  Corinthian ,  on  account  of  its  Delicacy  and 
Richncfs,  which  he  accounts  inferior  to  the  Corin¬ 
thian  ;  and  therefore  makes  it  no  Scruple  to  ufe  it 
under  the  Corinthian  :  And  in  this  Mr.  Le  Clerc 
follows  him. 

Vitruvius  does  not  fix  the  Proportions  of  this 
Order ;  he  only  marks  the  general  of  it,  that  its 
Capital  is  compofed  of  feveral  Parts  taken  from 
the  Dorick ,  lonick ,  and  Corinthian.  He  does  not 
feem  to  regard  it  as  a  particular  Order,  nor  does 


he  vary  it  at  all  from  the  Corinthian ,  except  in  its 
Capital. 

In  Effect,  it  was  Serlio  who  firft  added  the  Com¬ 
pofit  to  the  Four  Orders  of  Vitruvius ,  forming  it 
from  the  Remains  of  the  Temple  of  Bacchus ,  the 
Arches  of  Titus ,  Septhnius ,  and  the  Goldfmiths. 
Till  then,  this  Order  was  efteemed  a  Species  of  the 
Corinthian ,  only  differing  in  the  Capital. 

The  Order  being  thus  left  undetermined  by  the 
Ancients,  the  Moderns  take  a  Freedom  to  differ  as 
to  its  Proportions,  <£rc. 

Scamozzi,  and  after  him  M.  Le  Clerc  make  its 
Columns  1 9  Modules  and  a  Half,  which  is  lefs  by 
.  Half  a  Module,  than  that  of  the  Corinthian,  as  the 
Order  is  lefs  delicate  than  the  Corinthian.  ButSer- 
lio,  who  firft  form’d  it  into  an  Order,  by  giving  it 
a  proper  Entablature  and  Bafe,  and  after  him, 
Mr.  Perrault ,  raife  it  ftill  higher  than  the  Corin- 
thian. 

COMPOSITION.  There  is  a  certain  Method 
of  Demonftration  in  Mathematicks,  called  by  this 
Name  of 

COMPOSITION,  which  is  the  Reverie  of  the 
Analytical  Method,  or  of  Refolution :  It  proceeds 
upon  Principles  in  themfelves  felf-evident ;  on  De¬ 
finitions,  Poftulates,  and  Axioms,  and  a  previoufly 
demonftrated  Series  of  Propofitions,  Step  by  Step, 
till  it  give  you  a  clear  Knowledge  of  the  Thing  to 
be  demonftrated.  This  is  what  they  call  the  Syn¬ 
thetical  Method,  and  is  ufed  by  Euclid,  in  his  Ele¬ 
ments. 

COMPOSITION  of  Motion,  is  the  Compofition 
of  the  feveral  Directions  or  Declivities  of  Motion, 
whether  equable  or  unequable. 

If  any  Poinc  be  fuppofed  to  move  or  flow  (for 
this  Speculation  gives  an  Illuftration  of  the  Doc¬ 
trine  of  Fluxions)  according  to  one  and  the  fame 
Direction,  whether  it  move  equably  or  not,  whe¬ 
ther  it  be  accelerated  or  retarded  in  any  Proportion 
whatfoever,  it  will  ftill  keep  the  fame  Right-line, 
only  the  Celerity  will  be  changed,  and  will  be  in- 
creafed  or  diminiffied,  according  to  the  Forces  with 
which  it  is  impelled. 

Nay,  if  the  Motion  be  fo  compounded,  as  that 
the  Directions  be  made  one  quite  contrary  to  the 
other,  as  one  fuppo:'e  direCtly  downward,  the  other 
upward,  &c.  yet  ftill  the  Line  of  Motion  will  be 
the  fame. 

But  if  the  Compounding  Motions  are  not  ac¬ 
cording  to  the  fame  Line  of  Direction,  but  fuch 
as  do  interfeCt  each  other,  then  the  Compound 
Motion  will  not  be  according  to  the  Line  of  Di¬ 
rection  of  either  of  the  former,  but  in  a  different 
one  from  them  both  ;  and  this  either  ftraight  or 
crooked,  according  as  the  Directions  and  Celeri¬ 
ties  ffiall  require. 

If  two  Compounding  Motions  be  each  of  them 
equable  (or  every  where  equally  fwift)  whether  the 
Celerity  of  thofe  Compound  Motions  be  each  to 
other  equal  or  unequal,  yet  the  Line  of  the  Com¬ 
pound  Motion  will  ftill  be  a  Straight-line  ;  and 
this,  tho’  the  Motion  be  neither  at  Right-angles 
one  to  another,  nor  equally  fwift,  nor  (each  to  it- 
felf)  equable,  if  they  be  at  leaft  but  Similar;  that 
is,  if  they  be  both  accelerated  and  retarded 
alike. 


Thus, 
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Thus,  for  inftance,  if  the  Point  a  be  impelled  by 
a  double  Impulfe  of  equal  Force,,  both  upwards  to¬ 
wards  b,  and  alfo  forwards  towards  d,  ’tis  plain,  that 


when  it  is  gone  forward  as  far  as  e  e ,  it  ffluft  of 
Neceffity  be  gone  upwards  as  far  as  e  /;  and  if  the 
Motions  were"  both  equable,  it  would  always  go  on 
in  the  Diagonal  a  c. 

Nay,  if  the  Motions  be  unequal  as  to  Celerity, 
fo  as,  v.  g.  it  moves  twice  as  faft  upward  as  for¬ 
ward,  &c.  yet  ftill  it  muft  go  on  in  the  Diagonal 
a  c ,  becaufe  the  Triangles  a  e  e,  a  e  c,  <&c.  and 
a  c  d,  will  ftill  be  Similar,  being  as  the  Motions 
are :  But  if  the  Motions  be  DiJJimilar ,  then  the 
Compound  Motion  muft  be  a  Curve. 

And  this  Consideration  of  the  Compofition  of 
Motions  is  of  great  Ufe  in  Mathematicks.  See 
Dittoris  Law  of  Motion. 

If  a  Body,  as  by  be  impelled  or  drawn  by  three 
different  Forces,  in  the  three  different  Directions, 


bay  bey  and  bdy  fothat  it  yield  to  none  of  them,  but 
.continue  in  iEquilibrio  ;  then  will  thofe  3  Powdrs 
or  Forces  be  to  one  another  as  3  Right-lines  drawn 
parallel  to  thofe  Lines  exprefling  the  three  different 
Directions,  and  terminated  by  their  mutual  Con- 
courfes*  Let  b  e  reprefent  the  Force  by  which  the 
Body  b  is  impelled  from  b  to  a,  then  will  the  fame 
Right-line  b  e  reprefent  alfo  the  contrary  equal 
Force,  by  which  it  is  impelled  from  b  to  e.  But 
by  what  hath  been  faid  before  in  Compofition  of 
Motion,  the  Force  be  is  refolvable  into  the  two 
Forces  adting  according  to  the  two  Directions,  b  d 
and  b  Cy  to  which  the  other  impelling  from  b  to  e, 
is  as  b  e  to  b  dy  and  b  c  or  d  e,  refpeCtively.  So 
likewife,  two  Forces  aCting  without  the  Directions 
b  dy  b  Cy  and  being  equipollent  to  the  Force  adting 
without  the  Diredtion  b  e ,  from  b  to  e,  will  be 
to  the  Force  adting  according  to  the  Diredtion  b  e 
from  b  to  e,  as  b  dy  b  c,  to  bd ;  and  therefore  the 
Forces  adting  in  the  Diredtions  b  dy  b  c,  and  equi¬ 
pollent  to  the  Force  adting  in  the  Diredtion,  b  e, 
are  to  the  Force  acting  in  the  Diredtion,  as  b  dy 
b  Cy  or  d  e  to  b  e  :  That  is,  if  a  Body  be  urged  by 
three  different  equipollent  Powers,  in  the  Diredtions 


b  ay  b  dy  and  b  c ,  thefe  three  Forces  fhall  be  to  one 
another,  .as  b  e}  bdy  and  d  e,  refpedtively.  Qf_E.  D . 
And  this  tingle  Proportion  is  the  Foundation  of  all 
the  Mechanicks,  as  hath  been  often  fhewn  by  Geo¬ 
meters. 

COMPOSITION  of  Proportion,  the  comparing 
the  Sum  of  the  Antecedent  and  Confequent  with  the 
Confequent  in  two  equal  Ratio’s,  as  fuppofe  4,.  8 : : 
3.  6.  they  fay,  by  Compofition  of  Proportion,  12.  8  : : 
as  9.  to  6.  But, 

There  is,  as  Dr.  Wallis  well  diftinguifhes  it  in 
his  Algebra  (Engl.  Ed.  p.  85.)  a  great  Difference 
between  Compofition  of  Proportion  by  Addition, 
and  by  Multiplication  ;  the  Inftance  above  is  of 
Compofition  by  Addition,  but  if  it  had  been  4x8, 
it  would  have  been  Compofition  by  Multiplication. 
In  one  Word,  Compofition  of  Proportion  by  Addi¬ 
tion,  is  by  Addition  of  the  Indices  of  the  Ratio’s; 
but  by  Multiplication,  it  is  when  the  Ratio’s  are 
multiplied  into  one  another.  See  more  of  this 
Matter  under  the  Word  Proportion. 

COMPOSITION  of  Quantities ,  with  refpedt 
to  the  Doeirine  of  Combinations ,  is  the  joining  in 
any  Number  of  given  Quantities,  Letters,  or  Fi¬ 
gures,  one  Row  with  another  Row  of  the  fame, 
or  with  two,  or  three,  or  more,  other  Rows.  See 
Combination. 

COMPOSITION  [in  Painting']  comprehends 
two  Parts,  Invention  and  Difpofition  ;  one  of  which 
finds  out  (by  the  means  of  Hiftory)  proper  ObjeCts 
for  a  Pidture ;  and  the  other  places  them  aright : 
The  juft  Mixture  of  which  two  Things,  according 
to  a  true  Oeconomy,  is  properly  Compofition. 

COMPOSSIBLE  is  an  old  barbarous  Word,  ufed 
to  fignify  fuch  things  as  are  capable  of  exifting  to¬ 
gether  ;  whereas  fuch  things  as  cannot  exift  together 
are  called  Impojfble  things. 

COMPOUND  Inter ejly  are  thofe  which  fome 
Number  may  meafure,  befides  Unity ;  as  15,  which 
is  meafured  by  Five  and  Three. 

COMPOUND  Quantities  [in  Algebra]  are  fuch 
as  are  connected  together  by  the  Signs  -f»  and  — - , 
and  are  exprefled  by  more  Letters  than  one,  or 
elfe  by  the  fame  Letters  unequally  repeated ;  thus, 
a  -\-  b  —  Cy  and  b  b  — ■  by  are  Compound  Quan¬ 
tities. 

COMPOUNDED,  Compoft ,  or  Aggregated 
Flower  of  a  Plant ,  is,  by  the  Botanifis ,  accounted 
fuch  an  one  as  confifts  of  many  little  Flowers,  con¬ 
curring  together  to  make  up  one  whole  one,  each 
of  which  hath  its  Style  and  Stamina ,  and  adhering 
Seed,  and  are  all  contain’d  within  one  and  the  fame 
Calyx,  or  Perianthium.  This  Compofit  Flower  diftin- 
guifties  a  large  Genus  of  Plants,  which  our  accurate 
Botanift,  Mr.  Ray,  divides  as  follows  : 

Herbs  of  Compounded  or  Aggregated  Flowers,  are : 

1.  Such  as  have  a  plain  Leav’d  Flower  naturally, 
and  for  the  moft  part  full,  and  having  their  whole 
Body  milky,  ( i .  e.  on  cutting  or  cropping,  yielding 
a  milky  Juice)  and  thefe  have  their  Seeds 

(1)  PappouSy  or  Winged ;  i.  e.  having  a  little  La¬ 
nugo  adhering  to  each  Seed,  by  which  the 
Wind  can  carry  it  eafily  from  Place  to  Place; 
fuch  as  the  Laffuca ,  Tragopogon Scorzonera , 
Dens  Leonis,  Hieracium ,  and  the  Pilojella. 

(2)  Such  as  have  folid  Seed,  without  any  Pappous 
or  Down  upon  them  ;  as  the  Eringeum,  Lu¬ 
te  urn,  Ctchorium,  Lampfana. 

2.  Such 
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2.  Such  as  have  a  Dijcous  Flower ,  that  is,  one 
compofed  of  many  fhort,  thick,  comprefled,  fmall 
Flofculi  (which  fome  by  miftake  call  Stamina)  fet 
together  fo  as  to  make  one  flat  or  hollowifh  Super¬ 
ficies  :  And  thefe  alfo  either  are  fuch  as  have  their 
Seeds, 

(1)  Pappous  ;  as  the  Tufftlago,  Pet  aft  es ,  Carlina , 
Helenium ,  Doronicum ,  Conysca ,  After-,  Virgo. 
Aurea ,  Jacobaa ,  Stack  as  Citrini ,  J-a.ce  a,  Sene- 
cio ,  Eupatorium  Avicenna ,  Cacalia  Vulgaris , 
Gnaphalium  Maritbnum ,  and  Monfpelienjmm . 

(2)  Such  whofe  Seeds  are  Solid  and  not  Pappous, 
as  the  Corymbiferous  Herbs  j  which  fee  under 
that  Word. 

COMPREHENSION  [in  Metaphyftcks ]  is  an 
Aft  of  the  Mind,  whereby  it  apprehends  or  knows 
any  Objeft  prefented  to  it  on  all  Sides  whereon  it 
is  capable  of  being  apprehended  or  known. 

COMPREHENSION  [with  Rhetoricians ]  is  a 
Trope  or  Figure  whereby  the  Name  of  a  Whole 
is  put  for  a  Part,  or  that  of  a  Part  for  a  Whole ; 
or  a  definite  Number  of  any  thing  for  an  indefi¬ 
nite. 

COMPRESS  [with  Surgeons ]  a  Bolfter  of  Linen 
Cloth  folded  in  feveral  Doubles,  and  laid  under 
the  Bandages,  either  to  prevent  a  Wound  from 
bleeding  or  fwelling,  or  to  retain  the  Medicines  ap¬ 
plied  to  them. 

COMPRESSION,  the  Aft  of  prefling  or  fqueeze- 
ing  fome  Matter,  fo  as  to  fet  its  Parts  nearer  to 
each  other,  and  make  it  polTefs  lefs  Space.  It  is 
different  from  Condenfation,  in  that  Compreflion  is 
perform’d  by  fome  external  Violence  ;  but  Con¬ 
denfation  by  the  Aftion  of  Cold. 

Thus  the  Moderns  fay,  that  Pumps  do  really  aft 
by  Compreflion  ;  whereas  the  Ancients  imagined 
they  afted  by  Suftion.  The  Embolus,  or  Sucker, 
going  and  returning  in  a  narrow  Tube,  comprelles 
the  Air  inclofed  in  it  ;  fo  as  to  enable  it  to  raife  the 
Valve  by  the  Force  of  the  Elafticity,  and  make  its 
Efcape  ;  upon  which  the  Balance  being  deftroyed, 
the  Preflbre  of  the  Atmofphere  on  the  ftagnant 
Surface,  drives  up  the  Water  into  the  Tube  thus 
evacuated  of  its  Air. 

For  Water  is  incapable  of  being  comprels’d,  and 
no  Art  or  Violence  is  able  to  bring  its  Parts  clofer, 
or  make  it  take  up  lefs  Space,  after  the  Air  has 
been  once  purg’d  out  of  it :  For  it  has  been  found, 
by  an  Experiment  made  by  the  Academy  de  el  Ci- 
mento ,  that  Water  being  violently  fqueez’d,  made 
its  Way  thro’  the  infinitely  fmall  Pores  of  a  Ball  of 
Gold,  rather  than  undergo  a  Compreflion. 

The  Compreflion  of  the  Air  by  its  own 
Weight,  is  furprizingly  great :  For  it  appears  by 
Calculation,  that  the  common  Air  we  breathe 
near  the  Surface  of  the  Earth,  is  comprefled  by  a 
Weight  of  the  fuperincumbent  Atmofphere,  into 

• — 7 —  Part  of  the  Space  it  would  take  if  it  were 
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at  Liberty. 

But  the  Air  may  be  ftill  further  comprefled  by 
Art  :  And  it  appears  by  Mr.  Boyle's  Experiments, 
that  the  Space  which  the  Air  takes  up  when  at  its 
utmoft  Dilatation,  is  to  that  which  it  takes  up  when 
moll  comprefs’d,  as  550000  to  1. 

Sir  Ifaac  Newton  obferves,  that  this  immenfe 
Compreflion  and  Dilatation  cannot  be  accounted 
for  by  fuppofing  the  Particles  of  the  Air  elaftick  or 
branch’d,  or  in  form  of  (lender  Twigs  interwoven 


into  Circles,  nor  any  other  way,  but  by  a  repelling 
Force,  with  which  they  are  endued  ;  by  Virtue 
/whereof,  they  mutually  fly  each  other  when  at  Li¬ 
berty. 

He  adds,  That  this  repelling  Power  is  ftronger 
and  more  fenlible  in  Air  than  in  other  Bodies,  in 
regard  the  Air  is  generated  out  of  very  fix’d  Bodies, 
but  not  without  the  greateft  Difficulty,  which, 
when  contiguous,  cohere  the  mod  ftrongly. 

That  there  is  fuch  a  repelling  Power  in  the  Air, 
appears  from  this,  that  Flies  walk  in  the  Water 
without  wetting  their  Feet;  that  the  Objeft  Glafles- 
of  Telefcopes  laid  on  each  other  do  not  touch  ;  that 
dry  Duft  is  not  brought  to  touch  or  cohere  with¬ 
out  Difficulty,  v.  g.  unlefs  either  liquified  by  Fire, 
or  wet  with  Water  ;  and  that  two  polifh’d  Pieces 
of  Marble,  that  as  often  as  they  touch,  cohere,  are 
yet  very  hardly  prefs’d,  fo  clofely,  and  joined  fo 
aptly,  as  to  cohere. 

COMPULSION,  is  when,  in  an  Agent  capa¬ 
ble  of  Volition,  the  Beginning  or  Continuation  of 
any  Aftion  is  contrary  to  the  Preference  of  his 
Mind. 

COMPUTO,  is  a  Writ  fo  called  of  the  EfFeft, 
becaufe  it  compelleth  a  Bailiff,  Receiver,  or  Cham¬ 
berlain  to  yield  up  his  Accounts  :  It  lieth  alfo  for 
Executors  of  Executors;  and  againft  the  Guardian 
in  Soccage,  for  Wafte  made  in  the  Minority  of 
the  Heir. 

CONARION,  or  the  Glandula  Pinealis ,  is  a 
Part  of  the  Brain  hanging  in  a  fmall  Cavity,  called 
the  Anus,  in  the  Hinder-part  of  the  third  Ventricle 
of.the  Brain,  and  leading  into  the  fourth  ;  it  is  (o 
called  from  being  of  the  Shape  of  a  Pine  Cone. 
Des  Cartes  luppofed  this  Glandule  to  be  the  Seat  of 
the  Rational  Soul  ;  but  its  Subftance  being  the 
fame  with  the  reft  of  the  Brain,  ’tis  probable  ic 
ferves  for  the  fame  Ufe.  L. 

CONATUS  Recedendi  ab  Axe  mot  us,  is  the  En¬ 
deavour  which  any  Body  moved  circularly  hath  to 
recede  or  fly  oft  from  the  Centre  or  Axis  of  its 
Motion.  L. 

CONATUS  Centrifugus.  This  is  fometimes 
called  the  Conatus  Excufforius,  and  is  always  ex- 
prefled  by  the  verfed  Sine  of  the  Angle  of  Circula¬ 
tion,  and  thefe  Conatus  Centrifugi  of  Bodies  re¬ 
volving  in  equal  Circles,  with  an  equable  Motion, 
are  in  a  duplicate  Ratio,  or  as  the  Squares  of  their 
Velocities.  But  if  the  Bodies  revolve  in  unequal 
Circles,  their  Conatus  Centrifugi  will  be  in  a  Ratio* 
compounded  of  the  Ratio  of  the  Squares  of  the 
Velocires  direftly,  and  the  Ample  Ratio  of  the  Radii 
of  thofa  Circles  inverfly.  If  the  Body  deferibe 
equal  Areas  in  equal  Times  fas  is  the  Cafe  of  the 
Planets  which  revolve  in  Ellipfes  round  the  Sun) 
then  the  Conatus  Centrifugi  will  be  reciprocally  as 
the  Cubes  of  the  Radii.  L. 

CONATUS  Excufforius.  See  Conatus  Centri- 
fugus. 

To  CONCAMERATE  [in  ArcbiteHure~\  is  to 
make  an  arched  Roof,  as  in  Vaults,  <&c.  to  arch 
over. 

CONCATENATION  ofCaufes ,  is  a  Term  fome¬ 
times  ufed  to  exprefs,  that  an  Effeft  is  the  Refult 
of  a  long  Chain  of  Caufes  depending  upon,  or 
linked  one  to  another.  L. 

CONCAVE  and  Concavity,  fignifies  the  Hol- 
lownefs  of  any  thing.  See  Convexity'. 

CONCAVE  Glajfes ,  are  fuch  as  are  ground 
hollow,  and  are  ufually  of  a  fpherical  Figure, 
tho’  they  may  be  of  any  other  ;  as  parabolical,  <&c. 

All  Objefts  feen  thro’  Concave  Glajfes  appear 
ereft  and  diminifhed  or  leflened. 

What 
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What  the  Virtual  Focus  of  a  Concave  Glafs  is, 
fee  under  that  Term. 

The  confufed  Appearance  of  a  Point  thro’  any 
Concave  Glajs  proceeds  from  the  too  great  Diver¬ 
gence  of  thofe  Rays  which  fall  on  the  Eye }  where¬ 
fore,  becaufe  the  more  remote  the  Eye  is  from  the 
Glafs,  the  lefs  will  the  Rays  diverge ;  therefore  the 
farther  the  Eye  is  from  a  Concave  Glafs ,  the  more 
diftindt  will  be  the  Appearance  of  any  Object 
thro’  it,  tho’  the  more  faint. 

The  apparent  Flace  of  Objedls  feen  thro’  Con¬ 
caves,  is  always  brought  nearer  to  the  Eye  ;  which 
is  the  Reafon  why  they  help  fhort-fighted  Perfons, 
or  fuch  as  can  fee  only  nigh  Objedls  diftindtly. 

For  a  Rule  to  fit  a  Concave  Glafs  to  the  Eye  of 
fuch  a  Perfon,  let  him  obferve  nicely  the  Diftance 
at  which  he  can  read  Letters,  or  fee  Objedls  dif- 
tindlly;  which  fuppofe  to  be  at  12  Foot,  then  will 
a  Concave  Glajs ,  whofe  Virtual  Focus  is  a  Foot  dis¬ 
tant  from  it,  make  that  Perfon  fee  diftant  Objedls 
diftindlly. 

The  farther  the  Eye  is  removed  from  any  Con¬ 
cave  Glajs ,  the  left  the  Objedl  appears,  and  a  leffer 
Area  of  it  is  feen  ;  and  when  the  Glafs  is  exadlly 
in  the  Middle,  between  the  Eye  and  the  Objedl, 
the  Objedl  will  appear  the  moft  diminifhed,  that 
that  Diftance  between  the  Eye  and  Objedl  will 
allow  of. 

CONCENTRATION,  the  returning  or  with¬ 
drawing  of  a  thing  inwards,  or  driving  towards  the 
Centre  or  Middle.  L. 

According  to  Dr.  Grew ,  Concentratmi  is  the 
higheft  Degree  of  Mixture,  and  is  when  two  or 
more  Atoms,  or  Particles  of  the  Mixture,  do  touch 
by  Reception  and  Intrusion  of  one  into  the  other : 
And  this  he  takes  to  be  the  Cafe  of  all  fix’d  Bodies, 
which  are  without  Tafte  or  Smell,  whofe  Confti- 
tution  is  fo  firm,  that  till  the  Particles  are,  as  it 
were,  unprim’d  from  each  other,  they  cannot  affedl 
either  of  thofe  Senfes. 

CONCENTRICK  Figures ,  are  fuch  as  have  the 
fame  common  Centre. 

CONCEPTIO,  a  Grammatical  Figure.  See 
Syllepfis.  L. 

CONCEPTION,  is  the  fimple  Apprehenfion, 
Perception,  or  Idea,  that  we  have  of  any  thing, 
without  proceeding  to  affirm  or  deny  any  thing 
about  it. 

CONCERT,  CONCERTO  [in  Mujick]  a  Con- 
fort,  a  Number  or  Company  of  Muficians  playing 
or  finging  the  fame  Song  or  Piece  of  Mufick  to¬ 
gether. 

CONCHA,  is  the  winding  of  the  Cavity  of  the 
inner  Part  of  the  Ear.  L. 


CONCHILIS,  CONCHOID  [in  Geo?netry~\  is 
the  Name  of  a  Curve,  called  (by  its  Inventor,  Ni- 
cornedes)  the  Fir  ft  Conchoid ,  and  is  thus  produced. 


If  a  Right-line,  as  B  A  F,  be  fo  conceived  to  be 
moved  within  the  Right-angle  ADC,  C  D  E, 
that  the  Point  C  keep  always  in  the  Perpendicular 
C  D,  and  the  Point  A  run  always  in  the  Line 
A  D  E  ,•  by  that  complicated  Motion  ’tis  eafy  to 
fee  (by  the  Figure)  that  a  Curve  may  be  Organi¬ 
cally  deferibed  by  the  Motion  of  B,  the  Point  of 
the  Sliding  Ruler  B  A  F.  And  this  Curve  Nicome - 
des  calls  Conchoides  Frima ,  which  hath  this  Property, 
that  tho’  the  Right-lines  C  B,  C  b0  &c.  drawn  from 
the  Centre  C  to  the  Ambit  of  the  Curve,  are  not 
as  in  the  Circle,  equal  to  one  another  ;  yet  that 
Part  of  them  which  is  between  the  Curve  and  the 
Directrix  A  E,  as  A  B  A  £,  &c.  is  always  of  one 
and  the  fame  Length j  as  is  plain  from  the  Genefis 
of  the  Co?ichoid. 

Prop.  L 

This  Conchoid  B  b  b  r nuft,  on  both  Sides  the  Per¬ 
pendicular  C  D  b,  always  approach  nearer  to  the 
Horizontal  Line ,  or  DirettriX->  A  E,  and  yet  can 
never  coincide  with  it. 

For  the  Lines  a  b  a  b,  being  all  of  the  fame 
Length,  and  but  one  only  (viz.  bD)  perpendicu¬ 
lar  to  A  E,  ’tis  plain,  as  they  grow  more  remote 
either  way  from  the  Perpendicular,  they  muft  be 
Hill  more  and  more  inclined  to  the  Diredtfix  A  E, 
and  make  Angles  more  and  more  acute  with  it  ; 
wherefore  the  Point  b  muft  continually  come  nearer 
and  nearer  to  the  Line  A  E. 

Alio,  becaufe  the  Lines  B  A  F  and  b  a  f  are  ftill 
Right- lines,  as  is  alfo  the  Line  AE  ,*  and  fince  the 
Point  A  can  never  go  out  of  the  A  E,  ’tis  impof- 
fible  that  the  Point  b  in  the  Curve  can  ever  come 
to  be  coincident  with  the  Point  a  (for  ’twill  always 
be  diftant  from  it  at  Length  of  the  Right-line 
A  B )  and  confequenrly  the  Curve  can  never  come 
to  touch  the  Line  A  E.  E.  D. 
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Prop.  II. 

let  can  there  no  Right-line  be  pofilbly  drawn  between 
the  Curve  and  the  Direttrix ,  but  what  will  cut 
the  Conchoid ,  when  produced. 

If  fuch  a  Line  be  drawn,  not  parallel  to  AE,  it 
muft  of  Neceffity  cut  the  Curve  at  the  End,  ^here 
it  goes  off  from  the  Directrix. 

But  let  a  Right-line,  as  G  H,  be  drawn  parallel 
to  AE;  I  fay,  let  it  be  never  fo  near  to  A  E,  yet 
if  produced,  it  fhall  cut  the  Curve  :  For  make,  as 
D  I.  I C  :  :  D  b.  to  a  4th,  then  it  will  be  Alter¬ 
nately,  and  Inverfely,  as  Db.  D :  :  that  4th  to  I  C, 
wherefore  this  4th  Proportional  mull  be  longer 
than  I  C,  becaufe  D  b  is  longer  than  D  I,  make 
this  4th  the  Radius  of  a  Circle,  and  from  C  ftrike 
an  Ark ;  it  muft  cut  the  Line  G  H  fomewhere, 
becaufe  the  Radius  of  it  is  longer  than  I  C.  Let 
the  Place  of  Interfedtion  be  in  G,  I  fay,  that  Point 
G  is  in  the  Conchoid  j  for  draw  C  a  G,  and  it  will 
be  as  D  I.  I  C  :  :  G  a.  G  C,  by  fimilar  A,  but 
G  C  was  the  fourth  Proportional  before  found  , 
and  it  was  made  before,  as  D  I.  I  C  :  :  D  b.  G  C. 
Wherefore  G  A  and  D  b  having  the  fame  Propor¬ 
tion  to  the  fame  third  Quantity  G  C,  muft  be 
equal  to  one  another  and  confequently  the  Point 
G  is  in  the  Curve  (as  is  plain  from  its  Geneiis 
above  delivered)  ;  and  therefore  the  Right-line 
G  H  will  cut  the  Curve.  e.  D. 

Corollary. 

Hence  may  a  Right-line  D  E  F,  from  any  Point, 
as  D,  without  the  given  Angle  ABC,  be  fo  drawn, 
that  the  Part  of  it  E  F  contained  within  the  Legs 
of  the  Angle  fhall  be  equal  to  Z  a  Line  given. 


From  the  Point  D  let  fall  a  Perpendicular  to 
one  Leg  of  the  Angle,  as  B  C,  and  making  G  H 
equal  to  Z,  thro’  the  Point  H  defcribe  the  Con¬ 
choid  IHKj  which  muft  be  cut  by  the  other  Leg 
of  the  Angle  (by  this  Prop.)  as  fuppofe  in  F,  draw 
D  F,  and  E  F  is  the  Line  required. 

How  by  the  Help  of  this  Conchoid ,  and  the  pre¬ 
ceding  Corollary ,  to  find  two  mean  Proportionals 
between  any  two  given  Lines.  See  Mean  Propor¬ 
tionals. 

CONCINNOUS  Intervals  [in  Mufick]  are  fuch 
as  are  fit  for  Mufick,  next  to,  and  in  Combination 
with  Concords,  they  being  neither  very  agreeable 
nor  difagreeable  in  themfelves ;  but  having  a  good 
Effedt,  as  by  their  Oppofition  they  heighten  the 
more  effential  Principles  of  Pleafure ,  or  as  by  their 
Mixture  and  Combination  with  them,  they  pro¬ 
duce  a  Variety  neceflary  to  pleafe  better. 


CONCINNOUS  Syjlem  [i n  Mufick].  A  Syftera 
is  faid  to  be  concinnous,  or  divided  concinnoufly, 
when  the  Parts  of  it,  confidered  as  fimple  Inter¬ 
vals,  are  concinnous ;  and  are,  befides,  placed  in 
fuch  an  Order  between  the  Extremes,  as  that  the 
Succeflion  of  Sounds,  from  one  Extreme  to  the 
other,  may  have  an  agreeable  Effedt. 

CONCLAVE  [in  Architetture]  a  Clofet  or  In¬ 
ner  Chamber. 

CONCOCTION,  or  Digefiion ,  is  the  Fermen¬ 
tation  of  the  fmalleft  Particles  which  our  Nourifh- 
ment  confifts  of,  that  they  may  be  made  fit  and 
roper  for  the  Nourifhment  and  Increafe  of  a  living 
ody.  The  firft  Concodtion  is  made  in  the  Sto¬ 
mach,  by  a  kind  of  Ferment,  (as  moft  fuppofe) 
which  partly  remains  there,  from  the  Relicks  of  the 
former  Meats,  and  partly  flows  thither  from  the 
Coeliack  Arteries.  The  fecond  is  made  in  the  Guts, 
by  the  Gall  and  Pancreatick  Juice.  The  third  is 
in  the  Glandules  of  the  Mefentery,  from  the  Lym- 
pha  or  Water  which  mixes  itfelf  with  the  Chyle. 
The  fourth  is  in  the  Lungs,  from  the  mixing  the 
Air  in  fome  meafure  with  the  Blood  there.  The 
fifth  is  in  the  Veffels  and  Bowels,  as  in  the  Spleen, 
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CONCORDS  [in  Mufick]  are  certain  Intervals 
between  Sound,  which  delight  the  Ear,  when  heard 
at  the  fame  time.  Thefe  Concords  are  the  Third, 
Fifth,  Sixth,  and  Eighth,  together  with  their  Oc¬ 
taves,  as'  the  Tenth,  Thirteenth,  Fifteenth,  &c. 
They  are  alfo  of  two  forts,  P  erf  eh  and  Imperfect : 
Perfett  Concords  are  the  Fifth  and  Eighth,  with  all 
their  Odtaves  :  Imperfett  Concords  are  the  Third 
and  Sixth,  with  their  Odtaves.  The  Imperfett  have 
yet  another  Diftindtion,  viz.  the  greater  and  leffer 
Third,  as  alfo  the  greater  and  leffer  Sixth.  Some 
reckon  the  Unifon  among  the  Concords ,  but  others 
will  not  admit  it  into  the  Number  of  the  Inter¬ 
vals. 

CONCRETE,  is  the  Subjedt  in  which  any 
Qualities  inheres.  See  Abfiratt. 

CONCRETE  [in  Natural  Philofophy  and  Chy- 
miftry ]  fignifies  a  Body  made  up  of  different  Prin¬ 
ciples,  and  therefore  is  of  much  the  fame  Signifi¬ 
cation  as  the  Word  Mix'd.  Thus  Soap  is  a  Fatti- 
tious  Concrete ,  or  a  Body  mix’d  together  by  Art ; 
and  Antimony  is  a  Natural  Concrete ,  or  a  mixed 
Body  compounded  in  the  Bowels  of  the  Earth. 

CONCRETE  is  alfo  ufed  in  Logtck ,  in  Contra- 
diftindtion  to  the  Word  Abfiratt ,  v.  gr.  when  we 
confider  any  Quality,  as  Whitenefs,  inhering  in 
any  Subjedt,  as  fuppofe  in  Snow,  if  we  fay  the 
Snow  is  White ,  then  we  fpeak  of  Whitenefs  in  the 
Concrete ;  but  if  we  confider  Whitenefs,  by  itfelf, 
as  a  Quality  that  may  be  in  Paper,  in  Ivory,  and 
in  other  things,  as  well  as  in  Snow,  we  are  then 
faid  to  confider,  or  to  take  it  in  the  Abfiratt. 

CONCRETE  Numbers ,  are  thofe  which  are 
applied  to  exprefs  or  denote  any  particular  Subjedt, 
as,  Two  Men,  Three  Pounds,  Two-thirds  of  a 
Shilling,  <&c.  Whereas  if  nothing  be  connedted 
with  the  Number,  ’tis  taken  abftradtly,  or  univer- 
fally.  Thus  Three  fignifies  only  any  Aggregate  of 
three  Unites,  let  thofe  Unices  be  Men,  Pounds,  or 
what  you  pleafe. 

CONCRETION,  is  the  uniting  together  of  fe- 
veral  fmall  Particles  of  a  natural  Body  into  fenfible 
Maftes,  or  Concretes ,  whereby  it  becomes  fo  and 
fo  figured  and  determined,  and  is  indued  with  fuch 
and  fuch  Properties. 

CONCURRING,  or  Congruent  Figures  [in  Geo¬ 
metry']  are  fuch  as,  being  laid  upon  one  another, 
c  will 
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will  exactly  meet  and  cover  one  another  3  and  there¬ 
fore  ’tis  a  received  Axiom,  in  reference  to  Plane 
or  Superficial  Figures,  Quod  qua  fibi  mutuo  congru- 
unt  funt  aqualia  3  i.  e. Thofe  Figures  which  will 
exadly  cover  one  another  are  equal. 

CONDENSANTIA.  See  Incrujlantia, 

CONDENSATION  of  any  Natural  Body ,  is, 
when  it  takes  up  lefs  Space,  or  is  confined  within 
lefs  Dimenfions  than  it  was  before  3  or,  the  Adt 
whereby  a  Body  is  rendred  more  denfe,  compadt, 
and  heavy. 

CONDENSER,  a  Pneumatick  Engine ,  whereby 
an  unufual  Quantity  of  Air  may  be  crowded  into  a 
given  Space. 

They  can  throw  3,  4,  5,  or  10  Atmofpheres 
into  the  Co?idenjer  3  i.  e.  twice,  thrice,  four,  <&c. 
rimes  as  much  Air  as  there  is  at  the  fame  time  in 
the  fame  Space,  without  the  Engine. 

CONDITIONAL  Propofitions ,  are  fuch  as  have 
two  Parts  bound  together  by  the  conditional  Par¬ 
ticle  ( if)  of  which  the  firft,  where  the  Condition 
lies,  is  called  the  Antecedent,  and  the  other  the 
Confequent  :  Thus,  If  the  Soul  be  Spiritual ,  it  is 
Immortal ,  is  a  conditional  Propofition,  » wherein ,  if 
the  Soul  be  Spiritual ,  is  the  Antecedent  ?  It  is  Ira - 
mortal is  the  Confequent. 

CONDUCTOR,  a  Surgeon’s  Inftrument,  to  be 
put  up  into  the  Bladder,  to  guide  or  condudt  the 
Knife,  in  the  Operation  of  cutting  for  the  Stone. 

CONDUCTS  [in  Architecture]  Sewers  or  Gut¬ 
ters  to  convey  away  the  Scullage  of  a  Houfe,  fo 
called  of  Conduits.  L. 

Sir  Henry  Wotton  fays.  That  in  thefe  Art  fhould 
imitate  Nature,  in  feparating  thofe  ignoble  Con¬ 
veyances  from  the  Sight  3  and  (where  there  wants 
a  running  Water)  fhould  place  them  in  the  moft 
remote  and  loweft  Part  of  the  Foundation,  with 
fecret  Vents  paffing  up  thro’  the  Walls  (like  a  Tun¬ 
nel)  to  the  wide  Air  3  which  all  Italian  Artifts  com¬ 
mend,  for  the  Difcharge  of  noifom  Vapours. 

CONDYLI,  are  the  Joints  and  Knuckles  of  the 
Fingers. 

CONDYLOMA,  is  the  knitting  or  jointing  of 
the  Joints  of  an  Animal  Body  :  Alfo  a  certain  Tu¬ 
mour  in  the  little  Skin  of  the  Fundament  3  an  hard 
and  callous  Swelling,  growing  from  black  Humours 
that  flow  thicker,  and  rather  troublefome  than  pain¬ 
ful.  Sometimes  alfo  it  is  accompanied  with  an  In¬ 
flammation.  Blanchard. 

CONDYLUS  [Koy«A;A©-,  Gr.J  a  Name  given, 
by  Anatomifis ,  to  a  little  round  Eminence,  or  Pro¬ 
tuberance,  at  the  Extremity  of  a  Bone. 


CONE  is  a  folid  Figure,  whofe  Bafe  is  a  Circle, 
and  is  produced  by  the  Revolution  of  the  Plane  of 
a  Right-angled  Triangle  round  the  perpendicular 
Leg  3  which  Leg  (or  Axis)  if  it  be  equal  to  the 
Bafe,  the  Solid  produced  is  an  Acute-a?rgled  Cone , 
(as  2.)  if  it  be  lefs,  it  is  an  Acute-angled  Cons  3  but 
When  greater,  an  Obtufe-angled  Cone. 
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A  Cone  is  faid  alfo  to  be  Eight ,  as  to  the  Pofition 
of  its  Axis,  in  refpedl  to  the  Horizon  3  i.  e.  when 
its  Axis  is  not  fo,  ’tis  called  an  Oblique  Cone.  A 
Cone  is  called  Scalenous ,  when  one  Side  of  it  is 
longer  than  the  other,  as  S. 


The  folid  Content  of  a  Cone  is  found  by  multi¬ 
plying  the  Area  of  its  Bafe  by  7  of  its  perpendicu¬ 
lar  Height. 

For  a  Cone  is  but  a  Pyramid  of  infinite  Sides  3 
and  a  Pyramid  is  equal  to  f  of  its  circumforibing 
Prifm ,  and  a  Prifm  is  but  a  Cylinder ,  having  an  infi*- 
nite  Number  of  Sides  3  therefore  a  Cone  is  equal  to 
7  of  a  Cylinder  circumfcribing  it.  7.  e.  12.  ELucl. 

See  alfo  the  Demonftration  under  Proportion  of 
tSolids. 

How  to  find  the  External  Surface  of  a  Cone ,  lee 
under  the  W ord  Pyramid. 


If 


CON 


CON 


If  a  Cylinder ,  Sphere,  and  Cone,  have  the  fame 
Bale  and  Altitude,  the  Cone  is  the  Difference  of  the 
Cylinder  above  the  Sphere  •  and  Cylinder ,  Sphere ,  and 
Cone ,  are  as  3,  2,  and  1.  See  Cylinder. 

CONE  of  Rays  [in  Opticks~]  are  all  thole  Rays 
which  fall  from  any  Point,  as  fuppofe  B,  in  any 
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Object,  on  whofe  Surface  of  any  Glafs,  as  G  L  S, 
having  its  Vertex  in  B,  and  the  Glafs  for  its  Bafe, 
fuch  is  the  Cone  G  L  S  B. 

CONE,  or  Conn  [in  the  Sea  Phrafe~\  is  to  guide 
or  condud  a  Ship  in  her  right  Courle.  He  that 
conns ,  Hands  aloft,  with  a  Compafs  before  him,  and 
gives  the  Word  of  Direction  to  the  Man  at  Helm, 
how  to  lleer. 

If  the  Ship  go  before  the  Wind  ;  or,  as  they  call 
it,  betwixt  the  Sheets ,  then  the  Word  is,  Starboard , 
or,  Port  the  Helm ,  (according  as  the  Conner  would 
have  the  Helm  put  to  the  Right  or  Left-fide  of 
the  Ship)  and  then  the  Ship  will  always  go  the 
contrary  way.  If  he  fays,  Helm  a  Mid-Ship,  he 
would  have  the  Ship  go  right  before  the  Wind,  or 
diredly  between  her  two  Sheets.  If  the  Ship  fail 
by  a  Wind,  or  on  a  Quarter-wind,  the  Word  is, 
Aloof !  Keep  your  Luff !  Fall  not  off !  Veer  no 
more !  Keep  her  to  !  Touch  the  Whid  !  Have  a 
Care  of  the  Lee-Latch  !  All  which  Expreffions 
are  of  the  fame  Import,  and  only  imply,  that  the 
Steerfman  fhould  keep  the  Ship  near  the  Wind. 
On  the  contrary,  if  he  would  have  her  fail  more 
large,  or  more  before  the  Wind,  the  Word  is, 
Eaje  the  Helm  !  No  near  !  Bear  up  !  But  if 
he  cries  Steady  !  It  means  no  more  than  Keep  her 
from  going  in  and  out,  or  making  Taws  (as  they  call 
it)  howfoever  fhe  fails,  whether  large  by  a  Wind} 
and  when  he  would  have  her  go  juft  as  fhe  doth, 
he  cries,  Keep  her  thus  l  Thus  !  <&c. 

CONFECTIONS,  a  Compofition  of  Powders, 
Gums,  Sugar,  Honey,  Syrups,  &c.  made  up  into 
one  Subftance  ;  and  it  is  two-fold,  either  dry,  as 
Lozenges,  <&c.  or  moift,  as  Prefcrves,  Conferves, 
and  all  forts  of  Antidotes.  Blanchard. 

CONFIGURATION,  is  the  external  Surface 
that  bounds  Bodies,  and  gives  them  their  particular 
Figure.  L. 

CONFISCATE  [in  Law]  fignifies  to  be  for¬ 
feited  to  the  Publick  Fifque  or  King’s  Treafury  : 
For  among  the  Romans,  the  Emperor’s  Treafure 
was  kept  in  Hampers  or  Baskets,  which,  in  Latin, 
is  Fifcus.  Now,  if  a  Man  be  indi&ed  for  feloni- 
oufly  ftealing  the  Goods  of  another,  tho’  in  Truth 
they  are  the  proper  Goods  of  the  Perfon  indided, 
yet  if,  when  the  Goods  are  brought  in  Court 
againft  him,  as  the  Manner  is,  he  mall  then  dif- 
clairn  them,  he  doth,  by  this  Difclaimer,  lofe  the 
Goods,  altho’  he  be  afterwards  acquitted  of  the 
Felony,  and  they  fhall  be  confifcated  to  the  King; 
but  it  is  othcrwife  if  he  does  not  difclaim  them. 
The  fame  Law  is,  where  Goods  are  found  in  the 


Felon’s  PofTeflion,  which  he  difavows,  and  after¬ 
wards  is  attainted  of  other  Goods,  and  not  of 
them,  there  the  Goods  which  he  difavows  are  con¬ 
fifcated  to  the  King;  but  had  he  been  attainted  of 
the  fame  Goods,  they  fhould  have  been  faid  to  be 
Forfeited,  and  not  Confifcated,  notwithftanding  the 
Difavowment.  So  if  an  Appeal  of  Robbery  be 
brought,  and  the  Plaintiff  leaves  out  fome  of  his 
Goods,  he  fhall  not  be  received  to  enlarge  his  Ap¬ 
peal  :  And  forafmuch  as  there  is  none  to  have  the 
Goods  fo  left  out,  the  King  fhall  have  them,  as 
confifcate,  according  to  the  old  Rule,  f£uod  non 
capit  Chrijlus,  capit  Fifcus. 

CONFUSED  Vifion.  See  Vifon. 

CONGE,  a  Term  in  Architecture.  See  Apo- 
phyge. 

To  CONGEAL  [in  Chymiflry]  is  to  let  fome 
Matter  that  is  melted,  fix  or  grow  into  a  Confift- 
ency  ;  as,  when  a  Metal  is  left  to  cool,  which  hath 
been  melted  in  a  Crucible  ,*  or,  when  Wax,  Fat, 
Butter,  or  the  like,  are  taken  from  the  Fire,  and 
fet  to  cool,  they  fay,  ’tis  let  congeal. 

CONGLOBATE,  a  Word  ufed  for  fuch  of  the 
Glands  in  an  Animal  Body  as  are  fmooth  in  their 
Surface,  and  feem  to  be  made  up  of  one  continued 
Subftance  :  They  ferve  to  feparate  the  Lympha 
from  the  Arterious  Blood,  and  to  return  it  by  the 
Lympheduds,  cither  into  the  Chyliferous  or  San¬ 
guiferous  Veftels,  tho’  fome  think  the  Glands  of 
the  Mefentery,  and  Breafts  of  Ladelcent  Women, 
ferve  to  feparate  true  Chyle. 

CONGLOMERATE  Glands  are  fuch,  in  an 
Animal  Body,  as  are  uneven  in  the  Surface,  and 
are  made  up,  as  it  were,  of  many  leffer  Glands. 
Their  Ufe  in  the  Body,  is,  to  feparate  feveral  forts 
of  J uices  from  the  Blood,  and  alio  to  elaborate  and 
alter  them,  and,  by  proper  Duds,  to  convey  them 
to  their  appropriate  Receptacles  and  Cavities. 
Thus  the  Parotides  and  Maxillary  Glands  feparate, 
and  bring  the  Saliva  into  the  Mouth,  by  their  pro¬ 
per  Dudts. 

CONGENERES  Mufculi ,  are  fuch  Mufcles  in 
an  Animal  Body,  as  ferve  together  to  produce  the 
fame  Motion  ;  and  they  are  fo  called,  beeaufe  they 
aflift  one  another  in  their  Adion.  L. 

CONGREGATION,  according  to  Dr.  Grew, 
is  the  leaft  Degree  of  Mixture,  in  which  the  Parts 
of  the  Mixture  are  inconfiftent,  and  do  touch  each 
other  but  in  a  Point  :  And  he  faith,  he  hath  many 
Arguments  to  induce  him  to  believe,  that  the 
Atoms  or  Particles  of  all  Fluids,  as  fuch,  do  touch 
one  another  only  after  that  manner. 

CONGRUITY  [ Congruitas ,  L.]  by  the  Natu- 
ralifts,  is  efteemed  a  Relative  Property  to  a  Fluid 
Body,  whereby  any  Part  of  it  is  readily  united  with 
any  other  Part,  either  of  itfelf,  or  of  any  other  Si¬ 
milar  Fluid,  or  Solid  Body.  And  Incongruity  is  a 
Property  by  which  it  is  hindred  from  uniting  with 
any  Solid  or  Fluid  Body  diffimilar  to  it. 

That  there  is  fuch  a  Property  as  Congruity  in  the 
Particles  of  feveral  Fluids,  is  plain  from  thefe  and 
fuch  like  Inftances  :  Quick-filver  will  ftick  to 
Gold,  Silver,  Tin,  Lead,  <&c.  and  unite  with 
them  ;  but  will  rpll  off  from  Wood,  Stone,  Glals, 
<&c.  and  Water,  that  will  wet  Salt  and  diffolve 
it,  will  flip  off  from  Tallow,  &c.  without  adhere- 
ing  to  it,  as  it  will  from  a  dufty  Surface,  and 
from  the  Feathers  of  Water-Fowls.  Two  Drop* 
of  Water,  or  of  Mercury,  will,  on  Contact,  im¬ 
mediately  join  and  coalefce  :  But  Oil  of  Tartar 
poured  on  Quick-filver,  and  Spirit  of  Wine  on 
that  Oil,  and  Oil  of  Turpentine  on  that,  and  Air 
z  over 
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over  all,  though  thefe  arc  flopp’d  in  a  Bottle,  and 
Ihaked  never  fo  long,  they  will  by  no  means  con¬ 
tinue  mingled,  but  will  feparate  and  keep  diftind. 
Whether  the  Caufe  of  this  Incongruity  be  nor,  that 
the  Particles  of  the  Fluids  cannot  be  brought  (o 
tiCar  to  one  another,  as  to  come  within  the  Sphere 
of  one  another’s  Attradion  ;  and  why  they  cannot 
be  brought  to  do  fo  by  fhaking,  are  Enquiries 
worth  purfuing.  The  ingenious  Dr.  Hook  calls 
Congruity  both  a  Tenacious  and  Attractive  Power, 
in  which  he  is  certainly  right ;  but,  perhaps,  what 
he  takes  to  be  the  EfFeds  of  Congruity ,  is  the  Caufe 
of  it. 

CONGRUITY  of  Geometrical  Figures .  See  Con¬ 
curring. 

CONICK-SECTIONS.  I  thought  fit  to  give 
the  Reader  here  a  Tranflation  of  L'Hofpital’s  stxth 
Book  of  Conicks  •  wherein  he  will  fee  how  the  Sec¬ 
tions,  and  their  primary  Properties,  are  deduced 
from  the  Cone  itlelf,  without  the  tedious  Number 
of  Lemma’s,  which  fome  have  premifed  about  a 
Line  cut  harmonically  ;  whofe  Demonftrations 
alone,  are  more  than  all  thefe  Propofitions,  and  not 
fo  natural  nor  eafy  neither. 

DEFINITIONS. 


xSXZ,  will  produce  or  form  what  we  call  a 
Couick  Surface ;  and  if  the  Line  be  continued  each 
way  beyond  the  immoveable  Point  3,  it  wiU  ve¬ 
nerate  two  Conick  Surfaces,  which  are  called  Op- 
pofte.  r 

II.  The  fix’d  Point  S,  is  called  the  Vertex  of 
either  Surface.  1 


r  rri'  Jv  S*  V  X  Yj  is  calIed  the  Bafe  of  the 
Cone  VXYS;  and  the  ©  *  *  y  S,  the  Bafe  of 
the  oppofite  Cone. 

Foi,the  Solid  contain’d  under  the  Bafe  VX  Y, 
and  that  Conick  Surface  which  is  generated  by  the 
Motion  of  the  Line  S  X,  is  called  a  Cone. 


V .  The  Right-line  S  X,  drawn  from  the  Vertex 

inrth>e  PeriPhery  of  the  Bafe,  is  called 
th,e  s!de  (becaufe  ’tis  one  of  the  Sides  of  the  A, 
which  will  be  formed  by  cutting  the  Cone  thro’ 
me  Vertex,  and  by  the  Axis). 


,  VF.  The  Line  S  O,  drawn  from  the  Centre  of 

u  ~.irc  e  °i  Bale,  thro’  the  Vertex,  is  called 
the  Axis. 


I.  If  an  infinite  Right-line,  as  x  SZ,  having  one 
Part  of  it,  as  S,  fix’d  there,  as  in  an  immoveable 
Point,  plac’d  above  the  Plane  of  the  Circle  VXYj 


Vid-  A  Right  Cone  is  that  whofe  Axis  is  normal 
to  the  Plane  of  its  Bafe  ,•  but  if  it  be  not  fo,  ’tis 
called  a  Scalene  Cone. 


fig-  i. 


be  fuppofed  to  move  round  the  Circumference  of 
the  faid  Circle  the  Revolution  of  this  Line 


.TV1*,  a  Comck  Surface  be  cut  by  a  Plane, 
which  doth  not  pals  thro’  its  Vertex,  as  F  A  G  • 
and  which  alio  is  not  parallel  to  the  Plane  of  the 
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Bafe,  (for  then  a  Circle  will  be  produced,  which 
t  °  /^5uy  a, .  SeCl'wn,  is  not  here  confider’d) 
the  Curve-line  formed  by  the  Interledlion  of  the 

Pkne  F  A  G,  with  the  Conick  Surface,  is  called 
Comck  Section .  ^ 
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IX.  If 
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IX.  If  thro*  the  Vertex  S,  a  Plane  be  drawn  pa¬ 
rallel  to  any  Conick  Sedtion,  the  infinite  Right- 


F/£.  3. 


Line  D  E,  which  is  the  common  Sedtion  of  that 
Plane,  with  the  Plane  of  the  Bale,  is  called  the 
HireElrix. 

X.  A  Conick  Se Elion  FAG,  is  called  a  Parabola , 
when  the  Diredtrix  D  E  touches  the  Circle  of  the 
Bale  of  the  Cone  (as  in  Fig.  2.) ;  an  Ellipfis,  when 
the  Diredtrix  falls  all  without  the  Cone  ;  and  an 
Hyperbola,  when  the  Diredtrix  cuts  the  Circle  of 
the  Bafe. 

But  in  this  laft  Cafe,  if  the  Plane  of  the  Conick 
SeElion  be  produced,  it  mult  cut  the  oppofite  Co¬ 
nick  Surface,  and  there  will  form  another  Conick 
Se Elion ,  which  is  called  Oppofite  ;  and  both  toge¬ 
ther,  are  called  Oppofite  SeElions ,  or  Oppofite  Hyper - 
bold’s ,  as  FAG  and  K  N  H,  in  Fig.  4. 

XI.  If  a  Line  be  drawn  in  the  Plane  of  any 
Conick  Se  Elions,  fo  that  it  meet  it  only  in  one  Point, 
and  being  produced  both  ways,  enters  not  at  all 
into  the  Sedtion,  but  falls  all  entirely  without,  that 
Line  is  called  a  Tangent  in  that  Point. 


CONSECTAKIES. 

I.  In  the  Parabola ,  all  the  Sides  of  the  Cone 
(vid.  Def.  5.)  being  produced  infinitely,  mud  ne- 
ceflarily  cut  its  Plane,  except  the  Side  S  D,  drawn 


Fig.  4. 


from  the  Vertex  S  to  the  Point  D,  where  the  Di¬ 
redtrix  touches  the  Bafe  ;  becaufe  no  other  Side 
but  that  can  be  in  the  Plane  D  S  E,  which  is  pa¬ 
rallel  to  the  Sedtion  ;  and  that  all  the  others  cut  it 
in  the  Point  S  :  Whence  it  is  plain,  that  the  Para¬ 
bola  will  be  extended  infinitely,  and  can  never  re¬ 
turn  into  itfelf. 


II.  In  the  Ellipfis,  all  the  Sides  of  the  Cone, 
when  produc’d,  muft  cut  the  Plane  of  the  Sedtion; 
becaufe  the  Plane  S  D  E,  which  is  parallel  to  it, 
is  cut  by  all  of  them  in  the  Point  S  (Fig.  3.) : 
Whence  this  Sedtion  muft  include  a  Space,  and 
return  into  itfelf. 

III.  In  the  Hyperbola  and  the  Oppofte  SeElions , 
all  the  Sides  of  the  Cone  (but  S  D,  S  E,  drawn 
from  the  Vertex  to  the  Points  D,  E,  where  the 
Diredtrix  cuts  the  Bafe)  being  infinitely  produced 
both  ways,  from  the  Vertex  S,  muft  cut  the  Planes 
of  the  Oppofite  Sections ;  becaufe  there  are  no 
other  but  thofe  two  Sides,  which  can  fall  in  the 
Plane  S  DE,  which  is  parallel  to  the  Sedtions; 
and  alfo,  becaufe  all  the  others  cut  it  in  the 
Point  S. 

The 
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The  Sides  of  the  Portion  SDVE,  form^  the 
Points  ot  the  Hyperbola  FAG  j  and  thofe  of  the 
Portion  S  D  Y  E  being  produced  on  the  other  Side 
of  the  Vertex  $,  form  the  Points  of  the  oppolite 
Sections  K  M  El. 

And  from  hence  ’tis  clear.  That  the  oppolite  Hy¬ 
perbola’s  are  extended  infinitely,  and  can  no  more 
return  into  themfelvcs  than  the  Parabolick  Section. 

THEOREM  I. 

Prop.  I. 

If  the  two  oppofite  Conick  Surfaces  be  cut,  by  a 
Plane  pafling  thro’  the  Vertex,  as  Sam  (in  Fig.  4.) 
the  Interfedion  of  that  Plane,  with  the  two  Sur¬ 
faces,  will  make  two  Right-lines,  S  a,  S  m,  which 
may  be  fuppofed  to  be  infinitely  produced,  each 
way,  from  S 

For,  let  a  m  be  the  Commofi  Sedion  of  this 
Plane  with  that  of  the  Bafe,  ’tis  plain  it  will  cut 
the  Periphery  of  the  Bafe  in  the  two  Points  a  and 
viy  becaufe  the  Plane  Sam  is  fuppofed  to  fall  with¬ 
in  the  Cone :  Wherefore  the  Sides  S  a  and  S  m 
being  produced  each  way  from  S,  muft  be  the  two 
common  Sedions  of  the  interfcding  Plane  S  a  m, 
with  the  oppofite  Conick  Surfaces  ;  as  appears 
from  the  manner  of  their  Generation,  in  Defi  1. 
9.  E.  D. 

CONS  ECTARIES. 

I.  As  that  Part  of  the  Line  a  in  joining  the  two 
Points,  a,  rn,  in  the  Periphery  of  the  Bafe,  falls 
within  the  Bafe,  and  all  the  reft  of  it,  if  produced, 
falls  without  ;  fo  it  follows,  that  if  the  Plane 
S  a  m,  be  fuppofed  exfinitely  extended  all  round  S, 
that  Part  of  it  only  which  is  contained  within  the 
Legs  of  the  Angle  a  S  m,  and  its  Vertical  one  be¬ 
yond  S,  will  fall  within  the  two  oppofite  Conick 
Surfaces,  and  all  the  reft  of  it  without  them. 

II.  From  whence  it  follows,  That  if  you  join 
any  two  Points,  as  A  M,  in  a  Conick  Sedion, 
(Fig.  a.)  it  will  be  all  contained  within  the  Sedion, 
and  all  Parts  of  it,  when  produced  cither  way, 
will  fail  without  it :  For,  drawing  from  the  Vertex 
S  two  Lines,  a sS®,  S  a ,  and  fuppofing  them  to 
determine  fuch  a  Plane  as  above,  ’tis  plain  the 
Line  AM  will  fall  all  within  the  Legs  of  the  An¬ 
gle  a  S  my  &c. 

III.  Wherefore  any  Line  paffing  thro'  the  Ver¬ 
tex  S,  and  parallel  to  fuch  a  Line  as  A  M,  drawn 
within  the  Sedion,  will  fall  without  the  Conick 
Surface,  and  will  meet  the  Plane  of  the  Bafe  pro¬ 
duced  without  the  Circumference  of  the  Bafe  of 
the  Cone. 

IV.  It  follows  alfo  (from  Confett.  I.)  That  any 
two  Points,  one  in  each  of  the  oppofite  Hyperbola’s, 
(Fig.  4.)  being  joined  by  a  Right-line,  as  A  M,  that 
Line  will  be  wholly  without,  and  between  the  op¬ 
pofite  Sedions  ;  but  infinitely  produced  each  way, 
will  be  ever  after  entirely  within  the  oppofite  Hy¬ 
perbola’s  :  For,  drawing  thro’  S,  the  Lines  S  a,  S  my 
palling  thro’  the  Points  A,  M,  and  fuppofing  them 
to  determine  a  Plane,  extended  every  way  from  S, 
<&c.  it  is  evident,  that  that  Part  of  the  Plane 

•  which  is  contained  within  the  Legs  of  the  Angle 
S  A,  S  M,  where  the  Line  A  M  falls,  is  compre¬ 


hended  between  thofe  two  Surfaces;  and  that  Part 
of  the  fame  Plane  which  is  contained  between  the 
Produdions  of  the  Line  A  M,  from  A  and  M 
each  way,  will  fall  all  of  it  within  the  oppofite  Hy¬ 
perbola’s. 

V.  From  the  2d  and  4th  ConfeFlaries,  it  will 
follow,  that  a  Right-line  can’t  cut  a  Coriick  Sedion, 
or  the  oppofite  Hyperbola’s,  in  more  than  two 
Points. 

Prop.  II. 

If  either  of  the  oppofite  Conick  Surfaces  he  cut  by  a 
Plane ,  as  ouxy,  (fee  Fig.  1.)  which  is  parallel 
to  the  Bafe  O  V  X  Y,  the  Seffiion  will  he  a  Circle, 
whoje  Centre  [hall  be  in  o,  the  Point  where  that 
Plane  cuts  the  Axis  produced ,  as  far  as  is  necef- 
fary ,  beyond  S. 

For  in  the  Bafe,  drawing  any  where  a  Radius, 

O  X ;  and  from  the  Vertex  S,  the  Side  S  X  ; 
which  produced,  fhall  meet  the  Plane  ouxy  in  ; 
the  Lines  O  X  and  0  x  will  be  parallel  :  And  the 
Plane  SOX  being  produced  into  the  oppofite 
Cone  beyond  S,  the  Triangles,  SOX  and  Sox, 
will  be  equal  ;  and  therefore  ’twill  always  be,  that 
S  O  :  O  X :  :  S  0 :  S  x.  But  the  two  firft  Terms  be¬ 
ing  always  the  fame,  the  4th  Term,  S  x,  cannot 
change  its  Length,  let  the  Point  x  fall  where  it 
will  :  Wherefore  the  Curve  uxy  is  a  Circle. 

Prop.  III. 

If  in  the  Plane  of  a  Parabola ,  as  FAG  (Fig.  2.) 
you  draw  from  any  Point ,  as  A,  within  the  Cone, 
an  infnite  Right-line ,  as  A  B,  parallel  to  the 
Side  S  D  :  I  fay ,  that  Line  jhall  always  be  with¬ 
in  the  Section  ,  and  thd  infinitely  produced  to¬ 
wards  B,  can  never  cut  the  Parabolick  Circumfe¬ 
rence  any  more. 

For  drawing,  or  fuppofing  to  pafs  through  the 
Vertex  S,  and  the  Line  A  B,  a  Plane,  as  SAB  ; 
that  will,  by  its  Interfedion  with  the  Conick  Sur¬ 
face  form  two  Sides ;  one  of  which  fliall  always  be 
the  Line  S  D,  (becaufe  A  B  is  parallel  to  it)  and 
the  other  the  Line  S  a ,  which  paftes  through  the 
Point  A.  But  the  Plane  DS  a,  contained  between 
the  Sides  S  D,  S  a,  produced  infinitely  from  D 
and  a ,  will  all  fall  within  the  Surface  of  the  Cone 
(by  Conf.  J.  Prop.  I.)  :  Wherefore  the  Line  A  B: 
which  is  always  within  that  Plane,  and  is  parallel 
to  the  Side  S  D,  will  fall  all  of  it  within  the  Pa¬ 
rabola,  and  can  cut  its  Circumference  no  where 
but  in  B. 

Prop.  IV. 

A  Line  drawn  in  the  Parabola  FAG,  from  any 
Point,  as  A,  within  the  Cone ,  and  not  parallel  to 
the  Side  S  D,  will ,  if  produced,  meet  the  Parabola 
in  another  Point ,  as  M.  (See  Fig.  2.) 

For  if  you  fuppofe  a  Plane  to  pals  along  that 
Line  and  the  Vertex  S,  as  SAM,  that  will  be  all 
of  it  within  the  Conick  Surface,  and  cannot  pafs 
by  the  Side  S  D  :  Whence  it  follows,  that  this 
Plane  will  form,  by  its  cutting  the  Surface  of  the 
Cone,  the  two  Sides,  Sa  and  Sm,  (fee  Prop.  I.) 
one  of  which,  S  a,  paftes  thro’  the  Point  A ;  and 
the  other,  S  m ,  is  by  no  means  parallel  to  the 
Plane  of  the  Sedion  ;  for,  by  the  Nature  of  it, 

only 
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only  the  Side  S  D  is  fo  (fee  Def.  X.)  :  Wherefore 
the  Side  S  m  produced,  muft  cut  the  Plane  of  the 
Parabola  in  the  Point  M  j  thro’  which  the  Line 
A  M  paffes,  which  is  formed  by  the  Interledtion 
of  the  Plane  a  S  w,  with  that  of  the  Parabola.  But 
’tis  plain,  that  this  Point  M  is  one  of  the  Points  of 
the  Parabola  FAG,  becaufe  ’tis  both  in  the  Plane 
of  the  Section,  and  alfo  in  the  Surface  of  the  Cone : 
Wherefore*  &c. 

Prop.  V. 

Troll  I. 

Thro’  a  Toint  given ,  as  A,  in  any  Conick  Section-,  to 
draw  a  Tangent ,  as  AF,  to  the  Curve. 

Having  drawn  thro’  the  given  Point  A,  and  the 
Vertex  of  the  Cone,  as  S,  a  Right-line,  as  S  A, 
Cutting  the  Bafe  in  ay  and  then  to  the  Periphery 
of  the  Bafe  in  the  fame  Point  a ,  a  Tangent,  as 
E  a  F.  The  Line  F  A,  made  by  the  common  Sec¬ 
tion  of  the  Plane  S  E,  a  /,  (produced,  if  neceflary, 
beyond  the  Vertex  S)  with  the  Plane  of  the  Sec¬ 
tion,  fhall  be  the  Tangent  required. 

For,  fince  the  Tangent  Eaf  is  entirely  without 
the  Bafe,  but  only  in  the  Point  a ,  it  follows,  that 
the  Plane  SE  af  infinitely  produced  above  or  be- 


Fig.  5. 
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low  S,  Gan  cut  the  oppofite  Conick  Surface  no 
where  but  in  the  Line  S  a,  produced  alfo  infinitely 
either  way }  and  that  all  the  reft  of  that  Plane  will 
be  without  thofe  Surfaces.  Wherefore  the  Line 


AF,  made  by  the  Interfedtion  of  that  Plane  with 
that  of  the  Section,  can  interfere  with  neither  of 
thofe  Surfaces  but  only  in  the  Point  A,  where  the 
Line  S  a  cuts  the  Plane  of  the  Sedtion  :  Wherefore 
his  a  true  Tangent  to  the  Curve  in  that  Point. 


CONSECTARIES. 

I.  As  there  can  be  but  one  Tangent  to  the  Peri¬ 
phery  of  the  Bafe  in  the  Point  a,  lb  there  can  be 
but  one  to  the  Point  A  drawn  in  any  of  the  Conick 
Sections. 

II.  Whence  arifes  the  Way  of  drawing  a  Tan¬ 
gent,  as  A  F  parallel ;  a  Right-line,  as  M  Nr,  given 
in  Polition,  in  the  Plane  of  any  Conick  Section  i 
or  in  the  two  oppofite  Sections. 

For  having  drawn  thro’  the  Vertex  S,  a  parallel 
to  M  N,  as  S  E,  that  will  either  meet  with  the 
Directrix  in  fome  Point,  as  E,  or  be  parallel  to  it  y 
becaufe  that  Line  S  E  may  be  parallel  to  the  Plane 
of  the  Section,  and  consequently  may  fall  m  tire 
Plane  S  D  E.  If  it  cut  it  in  any  Point,  as  E,  fal¬ 
ling  without  the  Bafe  of  the  Cone  ,  then  drawing 
from  the  Point  E,  to  the  Periphery  of  the  Bale, 
the  Tangent  E  a  f ;  ’tis  plain,  that  the  Plane  S  E  af 
will  make,  by  its  Interfedtion  with  the  Plane  of  the 
Sedtion,  a  Tangent,  as  AF,  which  fhall  be  parallel 
to  the  Line  M  N  y  becaufe  the  two  Sedtions,  A  F»- 
S  E,  of  the  parallel  Planes,  M  A  N,  S  E  D  ,  being 
cut  by  the  Tangent  Plane,  S  E  af,  muft  be  paraM 
to  one  another,  as  well  as  S  E  and  M  N. 

III.  The  fame  things  being  fuppofed,  as  in  the 
preceding  Confetfary ,  and  Fig.  5.  it  will  follow, 
1.  That  in  the  Parabola  this  Problem  will  be  im- 
poftible,  when  the  Line  M  N  is  in  a  parallel  Poii- 
tion  to  the  Side  S  D  j  drawing  thro’  the  Point  D, 
where  the  Diredtrix  touches  the  Periphery  of  the 
Bafe  j  for  then  the  Points  E  and  D  will  be  coinci¬ 
dent  j  and  thro’  that  Point  D,  no  Tangent  butDE 
can  be  drawn  :  And  as  the  Plane  which  paftes  the 
Vertex  S,  and  the  Diredtrix  E  D,  is  parallel  to  the 
Plane  of  the  Sedtion  {by  Def  9.)  by  its  Interfection 
with  the  Plane  of  the  Parabola,  no  Tangent  can  be 
formed  :  But  when  the  Line  given  in  Polition  is 
not  parallel  to  the  Side  S  D,  a  Tangent,  as  A  F, 
may  always  be  drawn  parallel  to  it  y  for  then  the 
Point  E  falling  without  the  circular  Bale  of  the 
Cone,  two  Tangents,  as  E  af  and  E  D  L,  may 
always  be  drawn  from  that  Point  to  the  Circumfe¬ 
rence  of  that  Circle  j  of  which  one,  E  D  L,  will 
coincide  with  the  Diredtrix ;  and  the  other,  E  af 
will  find,  by  the  Interfedtion  of  the  Plane  SEa/ 
with  that  of  the  Parabola,  a  Tangent,  as  A  F,  which 
fhall  anfwer  the  Problem. 

’Tis  the  fame  thing  when  the  Line  S  E  is  parallel 
to  the  Diredtrix  ;  for  then  the  Tangent  E  af  will 
always  be  parallel  to  the  Diredtrix  :  And  as  there  is 
but  one  Tangent  that  can  be  drawn  parallel  to  it, 
becaufe  the  Diredtrix  itfelf  touches  the  Bafe  of  the 
Point  D  j  it  follows,  that  a  Tangent  may  be  drawn, 
&c. 
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2.  In  the  Ellipfis,  there  may  always  be  drawn 
two  Tangents,  AF,  GB,  parallel  to  the  Right-line 
MN,  given  in  Pofition,  and  confequently  to  one 
another. 


Fig.  6. 


For  here  all  the  Points  of  the  Diredrix  D  E  fall 
without  the  Bafe  of  the  Cone ;  and  therefore  you 
may  always  draw  from  the  Point  E,  two  Tangents, 
E  a  /,  and  E  h  g,  to  the  Circle  of  the  Bafe ;  and 
thefe  will  ferve,  by  the  Interfedion  of  the  Planes, 
SErf/,  and  S  E  h  g,  with  the  Plane  of  the  Sedion 
on  two  Tangents,  AF  and  B  G,  which  will  anfwer 
the  Problem. 

’Tis  the  fame  thing  when  the  Line  SE  is  parallel 
to  the  Diredrix  ;  for  then,  inftead  of  the  Tangents 
E*/,  Eh  g,  going  from  the  Point  E  in  that  Di¬ 
redrix,  you  need  only  draw  two  parallel  Tangents, 
which  is  always  poffible. 


VoL.  I, 


In  the  Hyperbola  and  oppofite  Sedions,  the  Pro¬ 
blem  becomes  impoffible,  when  the  Point  E  falls 
Within  the  circular  Bafe  of  the  Cone  ;  becaufe  then 


Fig.  7- 


no  Tangent  can  be  drawn  to  the  Point  of  the  Bafe. 
But  when  it  falls  without,  you  may  always  draw 
two  Tangents,  AF  and  AB,  parallel  to  the  Line 
M  N  given  in  Pofition  :  For  the  Diredrix  D  E, 
cutting  the  Bafe,  you  may  always  draw  from  the 
Point  E,  two  Tangents,  as  E  a  f  and  E  kg,  to  the 
Bafe ;  and  which  falling  on  each  Side  of  the  Direc¬ 
trix,  will  make,  by  the  Interfedion  of  the  Planes, 
S  E  rf  /,  S  E  b  g,  with  the  Planes  of  the  Sedions, 
two  Tangents,  A  F  and  B  G,  which  will  anfwer 
the  Problem. 

And  ’tis  the  fame,  when  the  Line  S  E  is  parallel 
to  the  Diredrix  DE;  for  then,  inftead  of  the  two 
Tangents,  Erf/,  and  E  h  0,  you  need  only  draw 
two  Tangents  parallel  to  the  Diredrix  ;  which  is 
always  poffible. 

And  here  note,  That  in  this  Cafe  the  two  parallel 
Tangents,  AF  and  BG,  will  always  belong  to  the 
oppofite  Sedions,  and  never  tOxtheiame:  Which  is 
plain;  becaufe  the  two  Tangents,  Erf/ and  E  b  g, 
drawn  to  the  Bafe,  fall  on  each  Side  the  Diredrix. 


IV.  From  the  laft  Confefiary,  it  follows,  1.  That 
in  the  Parabola  or  Hyperbola,  you  cannot  draw  two 
Tangents  which  fhall  be  parallel  5ne  to  another; 
but  in  the  Ellipfis,  and  in  the  oppofite  Sedions,  one 
Tangent  being  given  in  Pofition,  (as./uppofe  A  F) 
you  may  always  draw  another,  as  G  B,  parallel  to 
it.  (See  Fig.  6 ,  7.) 

2.  When  the  Line  M  N  given  in  Pofition,  is 
terminated  by  the  Sedion,  you  may  always  draw,  in 
the  Parabola,  one  Tangent,  which  may  be  parallel 
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to  it  i  and  in  the  Ellipfis  and  oppofite  Hyperbola’s, 
two  Tangents,  as  A  F  and  BG;  becaufe  the  Line 
S  E  drawn  from  the  Vertex,  parallel  to  M  N,  will 
cut  the  Plane  of  the  Bafe  produced  fomewhere  with¬ 
out  the  Circle,  or  elfe  be  parallel  to  it. 

DEFINITIONS. 

XII.  Tri  the  Parabola  (vide  Fig.  7.)  a  Line,  as 
A  B,  drawn  from  any  Point,  as  A,  parallel  to  the 
Side  S  D,  which  palfes  thro’  the  Point  D,  where 
the  Directrix  touches  the  Bafe,  is  called  a  Diameter  j 
and  the  Point  A  its  Origin. 

XIII.  In  the  Ellipfis  and  oppofite  Hyperbola’s 
(Fig.  6,  7.)  a  Right-line,  as  AB,  connedting  the 
Points  of  Contadt  of  the  two  parallel  Tangents, 
A  F  and  B  G,  is  called  a  Diameter,  the  Points  A 
and  B  its  Extremities. 

XIV.  A  Line,  as  M  D,  drgwn  thro’  any  Point, 
as  P,  of  the  Diameter  AB  produced,  if  there  be 
Occafion  (Fig%  7,  6,  7.)  terminated  by  the  Section 
in  the  two  Points  M  N,  and  alfo  parallel  to  the 
Tangent  AF,  which  paffes  thro’  A,  the  Origin  of 
the  Diameter  in  the  Parabola,  or  by  one  or  other 
of  the  Extremities  of  it  in  the  Ellipfis,  or  oppofite 
Hyperbola’s  j  that  Line  is  faid  to  be  an  entire  Or¬ 
dinate  to  the  Diameter  AB,  being  continued  on 
each  Side  the  Point  P,  tho’  its  Half,  as  P  M,  or 
P  N,  is  ufually  called  an  Ordinate. 

XV.  And  when  the  Ordinates  are  at  Right- 
Angles  with  any  Diameter,  that  Diameter  is  then 
called  the  Axis. 

CONSECTARIES. 

I.  From  Def  12.  it  follows,  that  in  the  Parabola 
all  the  Diameters  muft  be  parallel  one  to  another  j 
becaufe  they  are  all  fo  to  the  Side  SD. 

II.  And  that  from  one  Point  in  that  Sedition, 
there  can  go  but  one  Diameter :  For  thro’  one  Point 
there  can  be  but  one  Parallel  drawn  to  any  Line 
given  in  Pofition,  as  S  D  is. 

Prop.  VII. 

Prob!.  II. 

A  Diameter,  as  A  B,  an  Ordinate ,  P  M,  in  any 
Conick  Sedion-f  to  defcribe  the  Figure, 

Fig.  8. 
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Thro’ the  Ordinate  P  M,  defcribe  any  Plane  what¬ 
ever,  fo  it  be  but  different  from  the  Plane  A  PM, 


Then,  from  the  Point  P,  in  that  Plane,  draw  to 
P  M,  the  infinite  Part  P  a,  and  taking  in  that  Line 
P  a,  any  Point,  as  C,  for  a  Centre,  with  the  Ra¬ 
dius  C  M,  defcribe  a  Circle,  and  ’iis  done. 

1.  When  the  Sedition  is  to  a  Parabola,  draw, 
from  one  of  the  Points,  a  or  D,  where  the  Circle 
of  the  Bafe  cuts  the  Part  P  a  (viz,,  a)  through  the 
Origine  of  the  Diameter,  the  Right-line  a  A,  which 
fhall  meet  in  the  Point  S,  another  Line,  as  S  D, 
drawn  parallel  to  A  B ;  and  then  fuppofe  a  Conick 
Surface  defcribed,  whofe  Vertex  is  the  Point  S,  and 
its  Bafe  the  Circle  DM«G.  I  fay,  that  it  will 
form,  by  its  Interfedtion  with  the  Plane  A  P  M,  the 
Parabola  MAN  required. 

For  having  drawn  parallel  to  MN,  and  thro’  the 
Points  D  and  a ,  the  Right-lines  E  D  and  fa. ;  ’tis 
clear,  thofe  Lines  will  be  Tangents,  becaufe  they 
are  parallel  to  M  P,  which  is  equal  to  a  P. 

But  the  Place  SDE  palling  thro’ S,  the  Vertex 
of  the  Cone,  and  thro’ the  Tangent  DE,  is  parallel 
to  the  Plane  A  P  M,  becaufe  S  D  parallel  A  P,  and 
D E  parallel  M P  :  Wherefore  the  Sedfion  MAN, 
made  by  the  Plane  A  P  M  in  the  Conick  Surface, 
will  be  a  Parabola  whofe  Diameter  is  A  B. 

The  Tangent  Plane  alfo,  S  a  f  forms  in  the  Plane 
A  P  M  (by  Prop.  7.)  a  Tangent,  as  AF,  which  is 
parallel  to  M  N,  as  being  the  common  Sedfion  of 
the  two  Planes  S  a  f  A  P  M,  which  pafs  by  the 
Parallels,  af  PM;  and  confequently  (by Def.  14.) 
the  Right-line  P  M  is  an  Ordinate  to  the  Diameter 
AB. 

2.  When  the  Sedtion  is  to  be  an  Ellipfis,  or  Hy¬ 
perbola, 

Draw  through  the  Point  a  b ,  where  the  Infinite 
P  a  cuts  the  Circle  ;  and  through  the  Extremes 
of  the  Diameter  A,  B,  the  two  Right-lines 
a  A  and  B  £,  they  will  meet  in  the  Point  S,  from 
whence  a  Conick  Surface  may  be  defcribed,  whofe 


Fig.  9. 
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It  may  happen  in  the  Ellipfis,  that  the  Line.  Ad 
and  b  B  may  be  parallel  to  one  another ;  but  there 
can  be  but  only  one  Point  in  the  Line  a  b  for  C, 
the  Centre  of  the  Circle  of  the  Bafe. 


. 

MAN  required. 

For  drawing  S  D  parallel  to  the  Diameter  of  the 
Section  A  B,  and  meeting  *  b  the  Diameter  of  the 
Bafe,  in  the  Point  D  thro’  that  Point,  and  alfo 
thro’  a  and  b ,  draw  the  Parallels  DE,  a  and 
b  g  to  PM:  Then  ’tis  apparent,  that  the  Plane 
S  D  E  fhall  be  parallel  to  APM;  and  that  D  E 
(by  Def.  9.)  fhall  be  the  Diredrix. 

But  in  the  Ellipfis,  the  Point  D  falls  without 
the  Diameter  ab  produced  beyond  the  ©,  became 
the  Diameter  of  the  Sedion  AB  falls  within  the 
Angle  a  S  b  made  by  the  Sides  of  the  Cone  a  S 
and  S  b.  But  in  the  Hyperbola  the  Point  D  falls 
within  the  Circle  of  the  Bafe,  becaufe  then  the 
Diameter  A  B  falls  within  *  S  B  ;  which  is  the 
Angle  lying  on  the  Side  of  the  Angle  a  S  bi 
Whence  it  follows,  that  (according  to  Def.  10.) 
the  Sedion  MAN  will,  in  the  former  Cafe,  be  an 
Ellipfis,  and,  in  the  latter,  an  Hyperbola. 

The  Tangent  A  F  palling  thro  A,  the  Extre¬ 
mity  of  the  Diameter  A  B  j  being  the  common 
Sedion  of  the  Tangent  Plane  S  a  f,  and  the  inters 
feding  Plane  A  PM,  which  paiTes  thro  the  Paral¬ 
lel  af  and  PM,  will  be  parallel  to  the  Ordinate 
PM;  and  for  the  fame  Reafon  alfo,  the  Tangent 
BG  will  be  parallel  to  P  M,  for  that  is  the  com¬ 
mon  Sedion  of  the  Tangent  Plane  S  b  g,  and  the 
Secant  Plane  AMP,  which  pafs  by  the  two  Paral¬ 
lels  bg  and  P  M,  fhall  be  parallel  to  PM.  Where¬ 
fore  the  Line  AB  (by  Def.  13,  H-)  *s  a  Diameter, 
Whole  Ordinate  is  P  M. 


Vertex  S,  and  thofe  Tangents,  you  draw  two  Planes^ 
SDH  and  S  E  K  3  which  fhall  cut  the  Surface  of 
the  Cone  in  the  Right-line  CH  and  CK  infinitely 
produced  :  Then  are  thofe  Lines,  C  H  and  C  K, 
called  Affymptotes. 

CONSECTARY  I. 

If  thro’  any  Point  of  Contad  of  the  Bafe  of  the 
Cone,  as  D,  you  draw  thro’  the  Vertex  S,  the 
Side  or  Right-line  D  S,  infinitely  produced  :  ’Tis 
then  plain,  that  the  Tangent  Plane,  S  D  H,  can 
have  nothing  common  with  the  oppofite  Conick 
Surfaces,  but  the  Side  S  D,  becaufe  the  Points  of 
the  Tangent  D  H  fall  without  the  Periphery  of  the 
Bafe  Of  the  Cone,  but  only  D.  But  the  Plane 
S  D  E  pafling  thro’  the  Vertex  S,  and  the  Diredrix 
D  E,  being  parallel  to  the  Planes  of  the  oppofite 
Sedions  j  the  common  Sedions,  S  D  and  C  H  of 
thofe  Planes*  with  the  fame  Plane  SDH,  mull  be 
parallel  to  one  another :  And  therefore  the  Afifym- 
ptote  CH  mult  fall  entirely  without  and  between 
their  oppofite  Conick  Surfaces  j  and  confequently 
mull  leave  the  oppofite  Hyperbola’s  on  each  Side 
entirely,  without  ever  touching  them  or  meeting 
with  them.  And  the  fame  thing  may  be  fhewn  of 
the  other  Affymptotes  C  K :  But  as  two  Affymptotes 
C  H,  C  K,  are  formed  by  the  Plane  S  D  H,  S  E  K, 
which  fall  on  each  Side  of  the  fame  Conick  Sur¬ 
face,  and  its  oppofite  j  it  follows,  that  all  the  Points 
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of  the  Hyperbola  FAG  are  contained  within  the 
Angle  H  C  K ;  and  all  Points  of  the  oppolite  Sedion 
within  its  vertically  oppofite  Angle. 

Prop.  VII. 

If  thro ’  any  Point-,  as  B,  in  the  Asymptote  C  K,  yon 
draw  a  Line ,  as  BA,  parallel  to  the  other  Af¬ 
fymptote  CH;  I  fay,  that  it  Jhall  inter felt  one 
of  the  oppofite  Hyperbola’s  in  one  only  Pointy  as  A  • 
and  being  produced  infinitely ,  will  be  always  with¬ 
in  it.  See  Fig.  12. 

For,  fince  the  Lines  B  A  and  S  D  are  parallel  to 
C  H,  they  muft  be  fo  to  one  another,  and  fo  are 
both  in  the  fame  Plane  ;  which  Plane  will  enter 
within  the  two  Conick  Surfaces,  becaufe  it  pafles 
by  one  of  their  Sides  S  D,  and  makes  an  Angle 
with  the  Tangent  Plane  SDH. 

The  Plane  of  the  Parallels  BA,  S D,  will  form 
in  tjae  two  Conick  Surfaces  two  Sides  ;  of  which, 
one  is  S  D,  and  the  other  the  Side  S  a ,  which  muft 
neceffarily  cut  the  Line  BA  in  fome  Point,  as  A  ; 
becaufe  it  lies  in  the  Plane  which  palPes  thro’  the 
Parallels  S  D,  A  B,  and  which  enters  S  D  in  S. 

Wherefore,  becaufe  the  Point  A  is  found  at  the 
fame  time  in  one  of  the  Conick  Surfaces,  and  in 
the  Plane  of  the  Hyperbola’s,  it  muft  be  in  one  of 
thofe  Hyperbolae.  And  fince  the  Line  B  A  being 
infinitely  produced  on  the  Side  of  the  Point  A,  falls 
entirely  in  the  Plane  D  S  a,  contained  between  the 
Sides  D  S,  S  a :  Therefore  the  Point  A  will  be  in  the 
Hyperbola  FAG,  and  in  the  vertically  oppofite 
one  A  S  D,  when  it  belongs  to  the  oppofite  Hyper¬ 
bola  :  ’Tis  apparent,  it  muft  always  fall  within 
one  of  the  two  Conick  Surfaces ;  and  confequently 
within  the  Hyperbola  alfo,  which  is  contained  in 
the  Section.  ffE.D. 

CONSECTAR  T. 

From  hence  ’tis  plain,  that  between  the  Hyper¬ 
bola  FAG,  and  its  Affymptote  CH,  no  Line  can 
be  drawn  parallel  to  that  Affymptote. 

But  as  the  Line  A  B  divides  the  Hyperbola, 
which  it  cuts  into  two  indefinite  Portions,  of  which 
one  muft  fall  entirely  within  the  Space  contained 
between  the  two  Parellels  B A  and  CH;  it  fol¬ 
lows,  that  the  Idler  C  B  becomes,  the  more  or  far¬ 
ther  the  Point  A  will  get  into  that  Space,  and  this 
ftill  more  and  more,  till  CB  become  lefs  than  any 
Quantity  :  That  is,  the  Hyperbola  and  its  AiTymp- 
tote  will  approach  ftill  nearer  and  nearer  towards 
one  another ;  fo  that  their  Diftance  will  be  lefs  than 
any  affignable  Length,  and  yet  can  never  meet,  by 
Cor.  1.  of  Def  1 6. 


Prop.  VIII. 

Problem. 

CH  and  CK,  the  AJfymptotes  of  an  Hyperbola, 
FAG,  being  given ,  and  any  Point  hi  the  Curve , 
as  F,  to  dejeribe  the  Hyperbola. 

Having  drawn  through  the  given  Point  F  any 
Right-line,  as  H  K,  cutting  the  Aflymptotes, 
make  a  Plane  to  pafs  through  that  Line,  any  how. 

Fig.  12. 
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(fo  it  be  different  from  the  Plane  of  the  Afifymp- 
totes  H  C  K)  in  which  Plane  draw  through  P  the 
middle  Point  in  H  K  an  infinite  Perpendicular,  as 
MN.  Then  on  any  Point  of  it,  as  O,  as  a  Cen¬ 
tre,  and  with  the  Radius  OF,  deferibe  the  Circle 
FMN.  Then  draw  through  the  Points  H  and  K 
two  Tangents  to  the  Circle ;  and  through  their 
Points  of  Contad  DE,  draw  DS,  ES,  parallel  to 
the  given  Affymptotes  CH  and  CK.  Thefe  will 
meet  in  a  Point,  as  S  ;  from  which,  as  from  a 
Vertex,  if  you  deferibe  a  Conick  Surface,  whole 
Bafe  fhall  be  the  Circle  FMN;  I  lay,  this  Co¬ 
nick  Surface  fhall,  by  the  Interfedion  of  the  Plane 
H  C  K,  form  the  Hyperbola  FAG;  which  was 
required.  For, 

1.  ’Tis  clear,  from  the  Property  of  the  Circle, 
that  the  Chord  F  G  is  biffeded  in  the  Point  P,  by 
the  Diameter  MN,  which  is  perpendicular  to  it. 
Wherefore  fince  PH  =  PK  (by  the  Conftrudion) 
F H  muft  be  =  G K,  and  GB  =  FK;  and  con¬ 
fequently  G  H  x  H  F  =  F IC  x  K  G. 

2.  From  the  Circle  alfo  it  follows,  that  G  H  X 

H  F  =  H  D  2,  and  FKxKG  =  Khi;  and  con¬ 
fequently  HD=KE. 

3.  If  the  Tangents  HD  and  KE  are  produced, 
till  they  meet  in  the  Point  Q ,  DO  will  be  = 

EQ. 

Wherefore  D Qj  E Q_:  :HD  :  KE. 

Whence  it  will  follow,  that  the  Line  DE 
joining  the  two  Points  of  Contad,  is  parallel  to 
the  Line  H  K  ;  and  the  Plane  S  D  E  to  the  Plane 
C  H  K  :  And  therefore  the  Line  D  E  is  the  Di- 
redrix,  (by  Def.  IX.)  and  as  it  cuts  the  Bafe  in 
two  Points,  the  Sedion  FAG  will  be  an  Hyper¬ 
bola,  by  Def.  X. 


’Tis 
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Tis  plain  alfo,  that  this  Hyperbola  muft  pafs 
through  the  Point  F,  fince  that  Point  is  common 
both  to  the  Conick  Surface,  and  to  the  Plane 
H  C  K,  which  is  that  of  the  Hyperbola  ;  and  that 
Hyperbola  fhall  have  the  Lines  C  H,  C  K  for  its 
AlTymptotes,  becaufe  they  are  the  common  Sections 
of  the  Tangent  Planes  SDH,  S  E  K,  with  the 
Plane  of  the  Hyperbola  (Def.  XV.) 

When  it  happens  that  the  Tangents  D  H,  E IC 
are  parallel,  then  will  alio  the  Lines  DE,  H  K  be 
parallel. 

Prop.  IX. 

If  two  Right-lines- ,  as  MN,  A  B,  terminate  within 
any  Conick  Settion,  or  within  the  oppofite  Settions, 
do  inter (eft  each  other  in  a  Pointy  as  P  }  and  if 
they  be  parallel  to  any  two  other  Right-lines ,  as 
SE,  SD,  which  are  given  in  P oft  ion  :  I  fay  y  the 
Rett  angle  M  P  N  is  to  that  of  APB,  always  in 
a  given  Ratio  ;  or  the  Ratio  between  thefe  Rett- 
anglcs  will  always  be  the  famey  let  the  Lines  M  N, 
A  B,  lie  where  they  are. 


Tig.  13. 
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DEMONSTRATION. 


Drawing  thro’  the  Parallels  SE,  M  N,  and  SDs 
AB,  two  Planes,  their  Interfedion  with  the  Plane 
of  the  Bafe  will  form  the  two  Right-lines  E  nmy 
ub  a and,  in  the  Conick  Surface,  the  Sides  S  M  w, 
SN»,  SA«,  SB£ :  And  their  common  Interfec- 
tion  will  be  the  Line  S  P/>,  which  meets,  the  Plane 
of  the  Bafe  in  the  Point  p ,  being  the  Interfedion  of 
the  two  Lines  E  m  and  D  a.  Thro’  that  Point  p 
then,  and  in  the  Plane  S  M  N,  draw  the  Line 
H  K  parallel  to  M  N,  and  in  the  Plane  SAB,  draw 
FG  parallel  to  AB. 

Then  the  fimilar  Triangles  S  P  M,  S/> H,  SPN, 
S/>K,  SPA,  S/>F,  S  P  B,  SpG  ;  will  give  thefe 
Proportions  :  That  the  U  M  P  N,  n  H  p  K  :  : 
SP2  SP2  :  :  Q  APB,  Q  F pG.  Alfo  the  Q 
MPA,  [J  A P B  :  :  []  H^K  []  F;^:  But  the 
Ratio  of  the  [J  Hp  K  to  [J  Fp  G,  is  compounded 
of  two  Ratio  s  of  H/>x p  FL  to  mp  xpn j  and  of 

mP  x  P  n  '•>  or  by  the  Property  of  the  Circle  apxpb 
to  F pxpG. 

But  becaufe  Of  the  fimilar  Triangles,  H^te,  SE»?> 
and  K pn,  SEn j  it  will  be  H/>,  mp  ::SEtwE, 
and pKy  pn  :  :  SE,  E n. 

And  then  multiplying  the  Antecedents  and  Con- 
fequents  of  thofe  Ratio’s,  H />  Xp  K,  mp  xpn:: 
SE*roExE». 

It  may  be  proved  alfo  from  the  Similarity  of  the 
Triangles  F  pay  SD  a,  and  Gpby  SDL  That  ap 
Xp  by  FpxpG  ::  aDxDb  :  SD2. 

’Tis  evident  therefore,  that  the  Ratio  of  P  M  X 
P  N  to  A  P  x  P  B,  is  compounded  of  two  Ratio’s 
of  S  E2  to  rn  E  X  n  E,  and  of  aDxDb  to  S  D2  : 
Which,  by  the  Property  of  the  Circle,  (which  Fi¬ 
gure  the  Bafe  of  the  Cone  makes)  will  remain  al¬ 
ways  the  fame,  let  the  Lines  M  N,  A  B,  lie  how 
they  will,  becaufe  the  Points  do  not  change  : 
Wherefore  the  Redangle  A  P  B,  is  always  in  a 
given  Ratio.  <£.  E.  t>, 
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CONSECTARr.  DEMONSTRATION. 

Hence  you  fee,  that  if  in  any  Conick  Se&ion,  or  Thro’  the  Parallel  SE,  MN,  fuppofe  a  Plane 
in  the  oppofite  Se&ions,  there  be  two  Right-lines,  to  be  drawn,  that  will  form  with  the  Bafe  of  the 
MN,  OR,  parallel  one  to  another  j  and  cutting  Cone,  the  Right-line  E n  m,  in  the  Conick  Surface, 
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a  third  Line  A  B,  which  is  alfo  terminated  within 
the  Section  ;  it  will  always  be  [J  M  P  N  []  O  QR : : 
QAPBQAQB. 

PROP.  X. 

If  thro?  any  Point,  as  A,  of  a  Parabola  or  Hyper¬ 
bola  M  A  N,  a  Right-Line ,  as  A  B,  be  drawn 
parallel  to  the  Side  of  the  Cone  S  D  j  ( that  is , 
being  drawn  in  the  Parabola  thro’  the  Point  D, 
where  the  Directrix  touches  the  Ba/e  j  and  in  the 
Hyperbola  thro'  one  of  the  two  Points  where  the 
Direttrix  cuts  the  Bafe)  :  And  fuppofe  thro ’  any 
Point ,  as  P,  in  that  Line  A  B,  a  Right-line  M  1ST 
be  drawn  parallel  to  the  Line  S  E,  given  in  Po¬ 
rtion,  and  terminated  by  that  Section,  or  the  op¬ 
pofite  Settion  :  Suppofe  alfo  another  Right-line , 
E  G,  drawn  parallel  to  the  Line  D  a,  the  com¬ 
mon  Settion  of  the  Plane  SAB  with  that  of  the 
Bafe ,  and  terminated  by  the  Sides  S  a,  S  D  : 
Then ,  I  fay ,  the  Ratio  of  the  Rett  angle  FP  X 
P  G,  or  F  P  G  is  given ,  i.  e.  it  will  be  always 
the  fame ,  where-ever  the  Point  P  be  taken  in  the 
Line  A  B. 
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the  Sides  SMw,  S  N  n,  and  in  the  Plane  S  D  a  ; 
the  Line  SP7>,  which  meets  the  Bafe  in  the  Point 
P,  where  the  Lines  E  M,  D  A,  interfedt  each 
other.  Then  thro’  that,  in  the  Plane  SMN,  I 
draw  the  Line  H  K  parallel  to  M  N. 

This  being  fuppofed,  the  fimilar  Triangles  SPM, 
S  />H,  SPN,  SPK,  S  PE,  Spa ,  SPG,  SPD, 
will  give  us  thefe  Propofitions. 

0  MPN,  0  H pk  ::  SP2  S p2  ::  Q  FPG, 
[]  a  p  D  j  or  (by  the  Property  of  the  Circle) 
0  mpn. 

Alfo  the  Q  M  P  N,  F  P  G  : :  H  p  k,  mp  n. 

But  the  Ratio  of  []  H  p  k  to  the  \\  m  p  n,  is 
compounded  of  the  two  Ratio’s  of  tip  to  pm > 
and  of  pk  to  p  n :  That  is,  (becaufe  of  the  fimilar 
Triangles  H pm,  SEw,  and  K pn,  SEN)  of  the 
two  Ratio’s  of  SE  to  Em,  and  of  SE  to  E n 
and  confequently  Eip  K,  mpn,  or  MPN,  FPG 
: :  S  E2  [|  mEn. 

And  then,  becaufe  the  Point  E  varies  not,  in 
what  Place  foever  the  Point  p  be  taken,  and  fince 
all  the  Emn  are  equal,  by  the  Property  of  the  Cir¬ 
cle  j  it  will  follow,  that  the Redcangle  MPN  mult 
be  to  [J  F  P  G  in  a  given  Ratio  E.  D. 
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CONS  ECTARY.  Of  the  Ellipfis  in  particular. 

Hence  ’tis  evident,  that  if  thro’  any  Point,  as  A  DEFINITIONS. 

of  an  Hypeibola  01  Paiabola,  MAN,  it  in  the  XVII.  If  an  infinite  Right-line,  as  S  z,  which 
latter,  a  Diameter,  as  A  B  ;  01  in  the  former,  a  is  without  the  Plane  of-  the&ircle  VXY,  be  moved 

with  one  of  its  Points  X,  quite  round  the  Circum- 
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Parallel  to  one  of  the  Affymptotes,  as  A  B,  be 
drawn,  and  that  thro’  any  two  Points,  a  P  Q__,  in 
that  Line  AB,  two  Parallels,  MN,  OR,  be  drawn 
and  terminated  by  that  Sedion,  or  by  the  oppofite 
Sedions,  it  will  always  be  []  M  P  N,  {]  O  Q__R 
: :  AP,  AQ^ 

For  drawing  the  Plane  SAB,  forming,  by  its 
Interfedion  with  the  Conick  Surface,  the  two  Sides 
S  D,  S  a  }  of  which,  the  Side  S  D  (if  the  Sedion 
be  a  Parabola)  paffes  thro’  the  Point  D,  where 
the  Diredrix  touches  the  Bafe  ;  and  if  it  be  an 
Hyperbola,  thro’  one  of  the  two  Points  where  it 
cuts  it and  drawing  alfo,  in  the  Plane  S  D  a,  thro’ 
the  Points  P,  Q__,  the  Right-lines  F G,  TV,  pa¬ 
rallel  to  Da  -,  ’cis  plain,  in  the  precedent  Propo¬ 
rtion,  that  Q  MPN,  FPG  :  :  OQ^R,  TQVj 
and  then  alternately  [J  MPN,  O  QR  : :  F  P  G, 
T  QJV.  But  the  Parts  P  G,  Q^V,  are  equal 
to  one  another  j  becaufe  the  Lines  A  B,  S  D,  are 
parallel  :  And  moreover,  [J  MPN,  O  Q_R  : : 
FP,  T  Q_: :  AP,  AQ^,  by  reafon  of  the  fimilar 
Triangles  A  P F,  and  A  QT.  Wherefore  j]  M P N 
muft  be  to  [j  OQJR  :  :  AP,  AQ.  Q.  E.  D. 

After  this,  the  noble  Author,  becaufe  a  Cylinder 
is  a  Solid  lefs  compounded  than  a  Cone  ;  for  it  hath 
all  its  Sides  parallel  one  to  another,  inftead  of  their 
terminating  in  a  Point,  as  they  do  in  the  Cone, 
thinks  fit  to  conftder  the  Ellipfis  as  a  Cylindrick 
Sedion,  and  from  thence  demonftrates  the  Pro¬ 
perties  of  its  Diameters,  as  alfo  thofe  of  the  Para¬ 
bola  and  Hyperbola. 

In  order  to  which,  he  premifes  thefe  Defini¬ 
tions. 


ference  of  that  Circle,  and  keeps  always  parallel 
to  itfelf,  till  it  come  again  to  the  Place  or  Point 
whence  it  fet  out  ;  then  the  Convex  Surface,  de- 
feribed  by  the  Motion  of  that  Line,  is  called  a 
Cylindrick  Surface. 

XVIII.  The  deferibent  Line  S  Z,  in  any  kind 
of  Pofition  of  its  Motion  round  the  Circumference 
of  the  dirigent  Circle,  is  always  called  the  Side. 

XIX.  The  Circle  VXY,  is  called  the  Bafe. 

XX.  The  infinite  Line  C  O,  drawn  from  the 
Centre  of  the  Bafe  C,  and  parallel  to  the  Sides,  is 
called  the  Axis. 

XXI.  The  infinite  Solid,  comprehended  under 
the  Bafe  VXY,  and  the  Cylindrick  Surface,  is 
called  a  Cylinder. 

XXII.  If  the  Cylinder  be  cut  by  a  Plane,  neither 
parallel  to  its  Sides,  nor  to  the  Plane  of  the  Bafe, 
the  Curve  Line  AMBN,  formed  by  the  Inter- 
fedion  of  that  Plane  with  the  Cylindrick  Surface, 
is  called  a  Cylindrick  Section. 


Prop.  XI. 

If  a  Cylinder  be  cut  by  a  Tlane ,  ( fee  Fig.  147.)  as 
U  X  y,  parallel  to  the  Flajie  of  its  Bafe  V  X  Y  j 
the  Section  u  x  y,  Jball  be  a  Circle ,  <whofe  Centre 
Jhall  be  the  Roint  c,  tv:here  that  Vlane  interjects 
the  Axis  ;  and  its  Radius  Jhall  be  the  Right-line 
C  x  =  C  X,  the  Radius  cf  the  Bafe. 
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DEMONS!'  RATION. 

For  having  drawn  thro’  any  Point  x,  of  the  Sec¬ 
tion  u  x  y,  a  Side,  as  x  X,  of  the  Cylindrick  Sur¬ 
face  that  (hall  be  parallel  to  the  Axis  C  c  (by  Def. 
20.) ;  wherefore  a  Plane  may  be  made  to  pafs 
thro’  thefe  two  Lines,  which,  by  its  Interfedtion 
with  the  two  parallel  Planes,  C  V  X  Y  and  t  u  x  y, 
will  form  the  two  Right-lines,  C  x  and  c  x ,  paral¬ 
lel  to  one  another  y  and  which  alfo  might  be  equal 
to  one  another,  becaufe  they  are  terminated  by  the 
two  parallel  and  equal  Lines,  C  c  and  X  x. 

But  as  this  tnuft  always  be  the  Cafe,  in  what 
Point  foever  of  the  Section  u  x  y,  x  be  taken  y  it 
will  follow,  that  the  Lines  c  x,  drawn  from  the 
Point  c ,  to  all  the  Points  x,  of  the  Sedtion  u  x  y, 
are  equal  to  all  the  Radii,  C  X,  of  the  Bafe  ,•  i.  e. 
the  Section  u  x  y  muft  be  the  Circumference  of  a 
Circle,  whofe  Centre  is  c,  where  the  Plane  u  x  y 
cuts  the  Axis  of  the  Cylinder,  and  its  Radius  is 
a,  a  Line  equal  C  X,  the  Radius  of  the  Bafe. 
<£.  E.  D. 

Prop.  XII. 

Every  Ellipfs  may  be  considered  as  a  Cylindrick 

Section. 

Having,  in  the  Bafe  of  any  Cone,  where  an  El¬ 
lipfis  is  formed,  draw  the  Diameter  a  b ,  which 
(hall  be  at  Right-angles  in  the  Point  D,  with  the 


Fig.  20. 


Diredlrix  D  E  :  Let  there  be  drawn  alfo  in  the 
Conick  Surface,  the  Sides  S  a,  S  b,  meeting  the 
Plane  of  the  Ellipfis  in  the  Points  A  and  B,  and 
draw  alfo  in  the  parallel  Planes,  A  M  B,  S  D  E,  the 
Right-lines,  A  B,  S  D. 

Then  taking  D  F,  a  mean  Proportional  between 
a  D  and  D  b  y  and  drawing  to  S  F,  the  Parallels 
A  G,  B  H  :  Let  a  Circle  be  deferibed  on  the 
Plane  of  the  Bale,  whofe  Radius  fhall  be  G  LI  y 
and  on  that  Circle  let  a  Cylindrick  Surface  be 
formed,  whofe  Sides  lhall  be  A  G,  B  H- 


Thb  done,  I  fay,  that  if  thro’  any  Point,  as  P, 
in  the  Line  A  B,  you  draw  a  Parallel  to  the  Direc¬ 
trix  DE,  which  (lull  cut  the  Conick  Surface  in  M, 
and  the  Cylindrick  in  O. 

Thofe  two  Points,  M  and  O,  will  be  coincident. 
For  making  a  Plane  to  pafs  thro’  that  Parallel 
P  M,  which  mall  be  itfelf  parallel  to  the  Plane  of 
the  two  Bafes,  both  of  the  Cone  and  Cylinder  y  it  1 
will  form,  by  its  Interfedtion  of  the  Conick  Surface, 
the  Circle  K  ML  (by  Prop.  2.)  whofe  Centre  will 
be  the  common  Sedtion  of  that  Plane,  with  the 
Axis  of  the  Cone  y  and  in  the  Cylindrick  Surface, 
another  Circle,  QJMR,  (by  the  Precedent)  whofe 
Centre  will  be.  the  common  Sedtion  of  the  fame 
Plane  Sab  (by  Def.  6.)  paffes  thro’  the  Axis  of  the 
Coney  and  the  Plane  AGHB,  (which  is  coinci¬ 
dent  with  the  Plane  S  a  b)  paffes  thro’  the  Cylinder 
(by  Def.  20.)  and  confequently  the  Lines  K  L  and 
Q__R,  which  are  the  common  Sedtions  of  thofe 
two  Planes,  with  the  Plane  parallel  to  the  Bafe, 
and  which  paffes  thro’  the  Line  P  O  or  P  M,  will 
be  the  Diameter  of  the  two  Circles  y  and  that 
Line  POM  (hall  be  Normal  to  thofe  Diame¬ 
ters,  becaufe  ’tis  parallel  to  D  E,  which  (by  the 
Conftrudtion)  is  Normal  to  a  b ,  and  alfo  to  G  H, 
which  muft  be  coincident  with  a  b,  to  which  the 
Diameters  K  L  and  Q^R  (which  alfo  muft  be  co¬ 
incident)  are  parallel. 

Moreover,  the  Lines,  A  B,  S  D,  being  formed  bv 
the  Interfedtion  of  the  fame  Plane,  Sab,  with  two 
others  which  are  parallel  (and  with  the  Plane  SDE, 
and  that  of  the  Ellipfis)  muft  be  parallel  to  one 
another. 

Which  being  well  underftood,  it  will  follow  : 

1.  That  in  the  Cone,  becaufe  of  the  Circle  K ML, 
you  will  have  PM=(]  K  P  L,  and  becaufe  of  the 
iimilar  Triangles,  APiv,  SD<z,  and  P  B  L,  S  D  b  y 
you  will  have  thofe  Proportions  :  A  P,  P  K  :  : 

S  D,  a  D,  and  PB,  P  L  :  :  S  D,  D  £  y  whence  it 
will  follow,  AP  x  PB,  KPxPL  (or  PM2)  :  : 
SD2«Dx  D  b. 

2.  In  the  Cylinder,  becaufe  of  the  Circle  QjO  R, 
P02=  0  Q__P  R,  and  from  the  fimilar  Triangles, 
APQj>  SDF,  andPBR,  SDF,  thefe  Propor¬ 
tions  will  arife,  A  P,  Q_P  :  :  S  D,  D  F,  and  P  B, 
P  R  : :  S  D,  D  F  :  Whence  it  will  follow,  that  A  P, 
PB,  Q?  x  Q.R  (or  POa)  :  :  S  D2,  DFJ,  (or 
D  a  X  D  b).  Wherefore  P  M3  =  P  O*  y  and 
therefore  MP  =  PO,  and  confequently  the  Points 
M  and  O  will  be  coincident  :  And  becaufe  this 
will  always  be  the  Cafe,  in  what  Part  foever  of  the 
Line  A  B,  the  Point  P  be  taken  y  it  will  follow, 
that  the  Plane  of  the  Ellipfis  meets,  or  cuts  the 
Conick  and  Cylindrick  Surfaces  in  the  fame  Points  y 
and  therefore  the  Ellipfis  may  always  be  confidered 
as  a  Cylindrick  Sedtion. 

Prop.  XIII. 

All  the  Diameters  of  the  Ellipfs  pafs  thro ’  one  only 
Point :  Which  is  that  -where  the  Plane  of  the  El¬ 
lipfis  cuts  or  interfells  the  Axis  of  the  Cylinder , 
and  do  there  bifetl  one  another :  And  converfly, 
all  Right-lines  pajjing  thro *  that  Point ,  and  ter¬ 
minated  at  each  End  by  the  Ellipfs ,  are  bi felled 
in  that  Point ,  and  are  alfo  Diameters  of  the  El¬ 
lipfs. 


They 


con 
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They  call  that  Point  the  Centre  of  the  Ellipfis. 
i.  Let  A  B  be  any  Diameter  whatfoever;  fo  let 
C  be  the  Point  where  the  Plane  of  the  Ellipfis  in- 


F/g.  21. 


terfeds  the  Axis  of  the  Cylinder.  If  you  draw  the 
Lines  A  a,  B  b,  parallel  to  the  Axis  C  r,  ’tis  plain 
(by  Def  20.)  that  they  will  be  the  Sides  of  the 
Cylindrick  Surface  ,*  and  that  the  two  Planes,  FA  a , 
GBi,  paffing  thro’  thofe  Lines,  and  through  the 
Tangents  AF,  BG,  (which,  according  to  the  De¬ 
finition  of  the  Diameter,  will  be  parallel  to  one 
another)  mud  be  parallel,  and  muft  touch  the  Cy¬ 
lindrick  Surface  in  the  Sides  A  a,  B  b.  From 
whence  it  follows,  that  thofe  two  Planes  will  form 
in  the  Plane  of  the  Bafe,  the  two  Lines,  a  f  b  g, 
parallel  to  each  other,  and  Tangents  to  the  Bafe  in 
the  Points,  a}  b ;  where  the  Sides,  A  a,  B  b,  inter¬ 
red  it. 

Now,  from  the  Elements  of  Geometry,  ’tis  plain, 
that  the  Line  a  b ,  which  conneds  the  Points  of  the 
Contad  of  the  two  parallel  Tangents,  a  f  b  c,  in 
any  Circle,  muft  pafs  thro’  its  Centre  c.  Where¬ 
fore  the  Plane  AabB  will  pafs  thro’  the  Axis  of 
the  Cylindrick  ;  and  the  Line  A  B,  which  is  the 
Interfedion  of  the  Plane  with  that  of  the  Ellipfis, 
muft  pafs  thro’  the  Point  C,  where  that  Axis  inter- 
feds  the  Plane  of  the  Ellipfis. 

Again,  by  reafon  of  the  Parallels,  A«,Cf,  B  b, 
’tis  plain,  that  the  Diameter  of  the  Ellipfis  A  B  is 
divided  into  two  equal  Parts,  or  bifeded  inC;  be- 
caufe  the  Diameter  of  the  Circle  of  the  Bafe  a  b,  is 
bifeded  in  its  Centre  <r,  which  was  the  firft  thing 
to  be  prov’d. 

2.  If  thro’  the  Extremities  of  any  Line,  as  A  B, 
pafling  thro’  C,  where  the  Plane  of  the  Ellipfis  cuts 
the  Axis  C  c  of  a  Cylinder,  you  draw  the  A  a>  Bb, 
parallel  to  that  Axis,  ’tis  plain,  (from  Def  17.)  that 
they  will  be  the  Sides  of  that  Cylinder ;  and  that 
the  Plane  A  a  b  B,  muft  pafs  thro’  its  Axis.  Whence 
you  fee,  that  the  Line  a  b ,  which  is  the  common 
Sedion  of  the  Plane,  and  of  the  Plane  of  the  Bafe, 
paffes  thro’  c  the  Centre  of  the  Bafe ;  and  alfo,  that 
it  is  cut  into  two  equal  Parts,  the  Line  A  B  muft 
alfo  be  bifeded  in  C. 

Again,  the  Tangents,  a  f,  b  g,  which  pafs  thro’ 
the  Extremities  of  the  Diameter  a  b ,  being  paral¬ 
lel  i  the  Tangent  Planes,  fa  A,  cbB ,  muft  be  pa- 
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rallel  aifo,  and  will  form  in  the  Plane  of  the  Ellip- 
fo,  two  parallel  Lines,  A  c,  B  G,  which  fhall  be 
Tangents  to  that  Curve  in  the  extreme  Points,  A,  B, 
of  the  Line  A  B  ;  wherefore  that  Line  will  be  a 
Diameter. 

Which  was  the  fecond  Point  to  be  proved. 


CONS  ECTART. 

Hence  ’tis  evident,  that  thro’  any  one  Point  given 
in  the  Plane  of  an  Ellipfis,  different  from  its  Centre, 
there  can  only  one  Diameter  be  drawn. 

Prop.  XIV. 

Every  Ordinate  M  P  N  (See  Fig.  149.)  of  an  El- 

lipfs  is  bifefled  in  the  Point  P,  by  the  Diameter 

A  B,  and  converfly. 

If  a  Right-line,  as  M  P  N,  terminated  within  an 
Ellipfis,  and  not  pafling  thro’  its  Centre  C,  is  bi¬ 
feded  in  the  Point  by  a  Diameter,  as  A  B,  it  fhall 
be  true  Ordinate  on  each  Side  of  that  Diameter. 

Having  drawn  thro’  the  Points,  A,  B,  M,  N,  the 
Sides,  A  a,  B  b>  M  rn,  N  »,  parallel  to  Cf  the  Axis 
of  the  Cylinder,  and  interfeding  the  Plane  of  the 
Bafe,  in  the  Points,  a ,  b ,  m,  n  ;  the  Line  P  />, 
which  is  the  common  Interfedion  of  the  two 
Planes,  A  a  b  B,  M  m  n  N,  will  be  parallel  to  the 
Sides  of  the  Cylinder  ;  becaufe  all  thofe  Sides  are 
parallel  to  one  another.  The  Plane  AabB  alfo 
muft  pafs  thro’  C  c  the  Axis  of  the  Cylinder,  be¬ 
caufe  the  Diameter  A  B  paffes  thro’  the  Point  C, 
where  that  Axis  interfeds  the  Plane  of  the  Ellipfis, 
and  confequently  it  will  form  in  the  Plane  of  the 
Bafe  a  Line,  as  a  b ,  which  will  pafs  through  the 
Centre  c ;  i.  e.  which  will  be  a  Diameter.  °  This 
being  fuppofed  : 

1.  Becaufe,  by  the  Hypothefis,  the  Line  MPN 

is  an  entire  Ordinate  to  the  Diameter  AB,  it  will 
be  parallel  to  the  Tangents,  A F,  BG,  which  pafs 
thro’  the  Ends  of  that  Diameter  ;  and  confequently 
the  Tangent  Planes,  FA*,  G  B  b,  will  be  parallel 
to  the  Plane  ;  wherefore  the  three  Lines 

formed  by  thofe  three  Planes,  by  their  Interfedion 
with  the  Plane  of  the  Bafe,  as  a  /,  b  g ,  and  m  », 
muft  alfo  be  parallel  j  and  confequently  the  Line 
m  n  will  be  Normal  to  the  Diameter  a  b ,  and  there¬ 
fore  will  be  bifeded  by  it  in  the  Point  g  ,•  where¬ 
fore,  becaufe  of  the  Parallels,  M »,  P  />,  N  72,  it 
will  follow,  that  the  Line  M  N  muft  alfo  be  bifec- 
ted  in  the  Point  P. 

2.  And  then,  as  to  the  Converfe,  if  you  draw  in 
the  Plane  of  the  Ellipfis,  the  two  Tangents,  A  F, 
BG,  (Cor.  4.  Prop.  7.)  parallel  to  M  N,  and  then 
from  the  Points  of  the  Contad,  the  Diameter  AB. 
’Tis  plain  (from  Def.  13,  14.)  that  from  the  Right¬ 
line  M  N,  will  be  an  entire  Ordinate  to  that  Dia¬ 
meter  ,•  and  confequently  will  be  bifeded  in  P,  by 
that  Diameter. 

But  as  there  can  but  one  Diameter  be  drawn 
thro’  P  (by  the  Precedent)  it  will  follow,  that  if  a 
Line,  as  M  N,  terminated  within  any  Ellipfe,  and 
not  pafling  thro’  its  Centre,  be  bifeded  in  B,  by  a 
Diameter  A  B,  it  fhall  be  a  true  entire  Ordinate  to 
that  Diameter. 
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Prop.  XV. 

If  in  an  Ellipfis  there  be  two  Diameters-,  AB,  DE, 
{See  Fig.  149.)  and  one  of  them ,  as  D  E,  be  pa¬ 
rallel  to  the  Tangents,  A  F,  BG,  which  pajs  thro’ 
the  "Extremities  of  the  other ,  AB. 

I  fay,  that  the  Diameter  A  B  fhall  be  parallel  to 
the  Tangents  which  pafs  thro’  the  Extremities  of  the 
Diameter,  D  E. 

Note,  In  this  Cafe  the  Diameters ,  A  B  and  D  E, 
are  called  Conjugate  one  to  another. 

Having  drawn  thro’  the  Points,  A,  B,  D,  E,  the 
Sides  A  a,  Bh,  D  d,  and  E e ,  of  the  Cylinder, 
which  cuts  the  Plane  of  the  Bafe  in  the  Points,  a , 
h,  d,  e  ■,  the  Planes  A  a  h  B,  D  d  e  E,  will  pals 
thro’  the  Axis  of  the  Cylinder,  becaufe  the  Lines 
A  B  and  DE  are  Diameters  of  the  Elliplis ;  and 
confequefitly  hey  will  form  in  the  Plane  ol  the  Bafe, 
the  two  Diameters,  ah,  d  e.  But  the  Tangent 
Plane  F  A  a  being  parallel  to  the  Plane  D  d  e  E, 
Will  form  in  the  Plane  of  the  Bafe  a  Tangent,  as 
a  f,  parallel  to  the  Diameter  d  e  •  which  Diameter 
alfo  will  be  Normal  to  the  Diameter  a  L. 

If  then,  thro’ one  of  the  Extremities  d  of  the  Di¬ 
meter  d  e ,  you  draw  a  Tangent  to  the  Circle,  as  dh , 
that  will  be  parallel  to  a  L ,  and  the  Plane  h  d  D,  to 
the  Plane  A  a  l  B.  Wherefore  the  common  Sec¬ 
tions  of  thofe  two  Planes,  with  the  Plane  of  the 
Ellipfis,  i.  e.  the  Tangent  D  H,  and  the  Diameter 
A  B,  muffc  alfo  be  parallel  one  to  another. 

The  fame  thing  may  be  proved  with  Regard  to 
the  Tangent  that  pafTes  thro’  the  other  End,  E,  or 
of  the  Diameter,  D  E. 

"  Wherefore  the  Proportion  is  proved. 

C  ON  $  E  C  T  A  R  1  E  S. 

I.  From  hence  ’tis  plain,  that  if  there  be  two 
conjugate  Diameters  in  an  Ellipfis,  as  A  B,  DE, 
the  two  Planes  which  pafs  thro’  thofe  Diameters, 
and  thro’  the  Axis  of  the  Cylinder,  will  form  in  the 
Plane  of  the  Bafe  two  Diameters,  a  h,  d  e,  which 
fhall  be  normal  one  to  another. 

II.  It  follows  alfo  from  this  Propofition,  that  if 

thro’  any  Point,  as  P,  of  a  Diameter,  as  A  B,  in  an 
Ellipfis,  you  draw  an  entire  Ordinate,  as  M  P  N, 
that  Avail  be  parallel  to  the  conjugate  Diameter, 
D  E,  and  you  will  have  (by  Confell.  Prop.  9.)  thefe 
Propofitions,  MPxPN,  (or  P  M2)  :  D  C  x  C  E, 
(or  CD)  :  :  A P  X  P  B.  A C  x  C B,  (or  A C2)  and 
that  will  give  us  P  M2  APxPD:  :  D  C2  A  C2  :  : 
DC2  AC2 

— —  (or  D  Ei)  — —  (or  A  B) :  That  is,  the  Square 

of  any  Semi-ordinate  to  the  Diameter,  that  is,  MP 
is  to  the  Redtangle  APB  under  the  Parts  of  that 
Diameter  :  :  as  the  Square  of  the  conjugate  Diame¬ 
ter  D  E  is  to  the  Square  ol  the  Diameter  A  B. 


Prop.  XVI. 

If  thro ’  any  Point ,  as  M,  in  an  Ellipfs  A  MB,  and 
Tangent  F  M  G,  be  drawn,  which  in  the  Points 
G  F,  flja.ll  interjett  any  two  parallel  Tangents ,  as 
AB,  BG;  I  fay,  F  M,  M  G  : :  A F,  B  G. 

For,  drawing  thro’  the  Points  of  Contact,  A,  B, 
M,  the  Sides,  A  a,  B  h.  Mm,  of  the  Cylinder ;  and 
thro’ thefe  Sides,  and  the  Tangents,  A  F,  BG,  FG, 
drawing  the  Planes  E  A  a,  G  B  h,  F  M  m,  or  G  Mm, 
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’tis  plain,  that  F /,  Go,  the  common  Sedtions  oi 
the  frll  two  Planes  with  the  third,  muft  be  both 
parallel  one  to  another,  and  to  the  Sides  of  the  Cy¬ 
linder.  For  the  two  Planes,  F Mm,  FA*,  palling 
thro’  the  Sides,  M  m,  A  a,  which  are  parallel,  will 
have  their  common  Sedlion  F  f  parallel  to  thofe 
Sides :  And  for  the  fame  Reafon,  G  0,  the  common 
Sedlion  of  the  two  Planes,  G  B  b  and  G  M  m,  will 
be  parallel  to  the  Sides  B  b ,  M  m.  Moreover,  the 
Line,  a  f,  b  g,  which,  from  the  parallel  Tangent 
Planes,  Fa,  G  B  h,  with  that  of  the  Bafe  being  pa¬ 
rallel  :  The  Parts,  f  m,  m  0,  of  the  third  Tangent, 
formed  in  the  Plane  of  the  Bafe,  by  the  third  Tangent 
Plane,  F  Mm,  or  G  M m,  muft  be  (by  the  Property 
of  the  Circle)  parallel  to  the  Tangents,  af,  ho , 
vid.  /  m  parallel  fa,  and  m  0  parallel  0  b. 

Which  being  fuppofed,  by  Reafon  of  the  Right* 
lines,  A  a,  F  f,  M  m,  Go,  B  h,  and  A  F,  B  B,  and 
af,  ho,  which  are  refpedtively  parallel  to  one  ano¬ 
ther,  you  will  have 

FM,  MG:  :fm,  or  fa,  m  0,  or  g  h : :  F  A,  G  B. 
a  e.  d. 

consect^ries. 

I.  If  thro’  the  Points  of  Contadl,  A,  B,  of  the 
two  parallel  Tangents,  A  F,  B  G,  a  Diameter,  as 
AB,  be  drawn,  which  will  interfedt  in  the  Point  T, 
another  Tangent,  as  FMG:  And  if  an  Ordinate, 
as  M  P,  be  drawn  to  that  Diameter,  ’tis  plain,  that 
AP,  PB  :  :  F M,  MG::  AF,  B  G:  :  AT,  BT. 
And  alfo,  that  PB  — AP,  BP  :  :  BT—  AT,  (or 
B  A)  B  T. 


II.  From 
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II.  From  hence  the  following  manner  of  draw¬ 
er,  to  the  Point  M,  in  an  Ellipfis,  a  Tangent,  as 
M  T,  is  taken,  when  the  Diameter  A  B  is  given, 
wi  h  the  Poficion  of  its  Ordinates.  *  o 

From  one  of  the  Ends  B,  of  the  Diameter  A  > 
to  ~<ftve  a  Point  M,  let  the  Right-line  B  M  he  drawn ; 
and3  then,  having  drawn  the  Ordinate  M  P  to  the 
Diameter  A  B,  and  taken  in  that  Diameter  towards 
the  Point  P,  a  Part,  as  P  H  =  P  A,  draw  H  K  pa¬ 
rcel  to  P  M,  which  (hall  interfad  the  Line  M  m  k, 
thro’  which  Point,  and  the  other  End  of  the  Dia¬ 
meter  A,  drawing  A  K,  and  then  L  i  T  parallel  to 
it,  that  Line,  M  T,  (lull  be  the  Parallel  required 
For,  on  account  of  the  Parallels,  M  P,  H  K,  and 
AK,  MT,  you  will  have  B  P,  D  H,  or  P  A  :  : 

B M,  MK::TB,T A. 

Up  If  in  an  Ellipfis  there  be  tv/o  Tangents,  as 
MT,  NT,  which  meet  in  the  Point  T. 

I  fay,  the  Diameter  A  B  palling  thro  the  Point  1 , 
the  Middle  of  the  Line  M  N,  joining  thole  two 
Tangents  in  their  Points  of  Contact,  Avail  pafs  alfo 
throFT,  their  Point  of  Interfedion. 

For  P  N  is  an  Ordinate  to  the  Diameter  A  B,  as 
well  as  P  Mi  and  confequently  (by  Cor.  i.)  the  I  an- 
gents,  MT,  NT,  muft  fo  meet  or  interred  the 
Diameter  in  a  Point,  asT,  that  P  B—  A  P,  P  B  .  . 

A  B,  B  T,  that  is,  in  the  fame  Point. 

IV.  If  to  the  Point  of  Contact,  M,  N,  of  two 
Tangents  to  the  Ellipfis,  a  Right-line,  as  MN,  be 
drawn ;  and  that  it  have  a  third  Tangent,  asf  AL 
parallel  to  it  :  I  fay,  that  F  A,  A  L,  the  Parts  of 
that  third  Tangent,  taken  between  its  Points  of 
Contad  A,  and  the  two  former  Tangents,  will  be 

equal  one  to  another.  . 

For,  drawing  thro’  the  Points  of  Contact  A,  the 
Diameter  AB,  ’tis  plain  the  Line  M  N  will  be  an 
entire  Ordinate  to  that  Diameter,  becaufe  it  is  pa¬ 
rallel  to  the  vertical  Tangent  FL;  and  therefore 
alfo  it  mult  be  bifeded  in  P,  and  (by Cor.  a.)  will 
pals  thro’  T,  the  Point  of  Interfedion  of  the  two 
Tangents,  M  F,  N  L  ;  or  will  be  parallel  to  them 
(by  Prop.  i<r.)  when  the  Line  MN  is  a  Diameter. 

But  ’tis  plain  in  both  Cafes,  that  FL  will  be  bi- 
feded  in  A,  by  the  Diameter  A  B ;  becaufe  M  N  is 
fo  bifeded  in  the  Point  P,  by  the  fame  Diameter. 

Of  the  Parabola  and  Hyperbola  particularly. 
Prop.  XVII. 

In  the  Parabola,  every  entire  Ordinate ,  as  MPN, 
n  a  Diameter,  as  A  B,  is  hifeBed  by  that  Dsame- 
ter  in  the  Point  P,  and  vice  verfa. 


For  having  made  an  Elliptick  Plane,  which  fhall 
pafs  thro’  the  Line  MN,  thac  will  torm  with  tile 


Tangent  Plarie  S  D  E,  parallel  to  the  parabolick 
Plane,  a  Tangent,  as  DE,  parallel  to  M  N. 

Again,  the  Plane  S  AF,  drawn  thro’  S  the  \er- 
tex  of  the  Cone,  and  thro’  theTangent  AF,  which 
pafies  thro’  A,  the  Vertex  of  the  Diameter  A  B, 
will  form  in  the  Elliptick  Plane,  a  Tangent,  as  fa, 
and  the  Line  D  a ,  jointly,  the  Points  of  Contad  of 
the  two  Tangents,  D  E,  a  f  will  pafs  through  the 
Point  P,  becaufe  the  Diameter  A  B  is  parallel  to  the 
Tangent  SideSD. 

This  fuppofed, 

Becaufe  by  the  Hypothefis  A  F  and  M  N,  are 
parallel,  (vid.  Def.  14.)  it  will  follow,  that  theTan¬ 
gent  af,  which  iTthe  common  Sedion  of  two  Planes 
paffm<r  thro’  thofe  Lines,  will  be  parallel  to  M  N,- 
and  confequently  to  D  E.  Whence  it  appears,  that 
the  Line  D  a  (by  Def  i}.)  joining  the  Points  of 
Contad  of  the  two  parallel  Tangents,  D  E,  af  is 
a  Diameter  of  the  Ellipfis  }  and  alfo,  that  tne  Line 
M  N,  which  is  parallel  to  thofe  Tangents,  and  ter¬ 
minated  by  the  Elliphs,  fha.il  be  (by  Prep.  14.)  bi¬ 
feded  in  the  Point  P. 

The  Converfe  will  thus  appear : 

Draw,  in  the  parabolick  Plane,  theTangent  A  F, 
(by  Cor.  4.  of  Prop.  5.)  parallel  to  the  Line  M  N  ; 
and  thro’  the  Point  and  Contad  A,  a  Diameter,  as 
A  B,  the  Line  M  N  will  be  an  Ordinate  rightly 
apply’d  (by  Def.  14.)  and  confequently  muft  b*  bi¬ 
feded  in  P. 

And  becaufe  there  is  but  one  only  Diameter  that 
can  pafs  thro’  that  Middle-point  P,  A  B  muft  be  it, 
(by  Def.  15.)  and  in  the  following  Corollary. 

CON  SECTARY. 

Hence  ’tis  evident,  that  if  thro’  any  two  Points, 
p,  Q  ,  of  a  Diameter  AB,  two  entire  Ordinates, 
M  P  N,  O  QJC  be  drawn,  you  will  always  have 
this  Proportion,  (by  Confea.  Prop.  X.)  that  M  P 
*  P  N,  or  P  Mk  OQ^xQR  (or  O  Qf)  :  :  A  P, 
AQj  that  is,  the  Square  of  any  two  Ordinates,  as 
of  MP,  QO,  to  any  Diameter,  as  AB,  are  always 
as  the  Abcijfce  or  intercepted  Parts  of  that  Diame¬ 
ter,  AP,  AQi  _  . 


CON 
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Prop.  XVIII. 

(  See  Fig.  23.  ) 

If  thro ’  M>  any  Point  in  a  Parabola ,  you  draw  an 
Ordinate  M  P,  to  any  Diameter  A  B  ;  and  alfo  a 
Tangent  M  P,  meeting  in  T,  that  Diameter  pro¬ 
duced  beyond  the  Vertex  A :  I  Jay,  A  P  will  al¬ 
ways  be  equal  to  A  T. 

The  fame  thing  being  fuppofed,  as  in  the  laft 
Propofition  :  Let  there  be  alfo  drawn  thro’  S,  the 
Vertex  of  the  Cone,  and  the  Line  MT,  a  Tangent 
Plane,  STM,  which  will  form  in  the  Elliptick 
Plane,  the  Tangent  MH,  which  will  cut  the  Dia¬ 
meter  of  the  Ellipfis  u  D  in  a  certain  Point,  as  H, 
thro’  which  the  Line  S  U  pafles :  And  laftly,  let 
the  Right-line  T  G  be  drawn  parallel  to  S  A. 

This  being  well  underftood,  you  will  have  (by 
Cor  1.  Prop.  16.)  DH,  Ha  ::DP,  P a,  and  alter¬ 
nately,  D  H,  DP:  :  Ha,  Pa.  But  by  Reafon  of 
the  parallel  Lines,  A  B,  S  D,  and  S  A,  T  G :  ’Tis 
plain,  that  DHDP::SHST:  :HaGa;  where¬ 
fore  Ha,  P  a  : :  H  a,  G  a ;  and  confequently  P  a  = 
G  a  j  and  therefore  A  P  =  A  T.  gh  E.  D. 

Prop.  XIX, 

In  the  oppofite  Hyperbola’s ,  every  Diameter ,  as  A  B, 
pajfeth  thro ’  C,  the  Point  of  Interfetlion  of  the 
Affymptotes,  and  is  there  cut  into  two  equal 
Parts,  and,  vice  verfa,  that  Point  is  called  the 
Centre. 

Let  H  S  h  be  one  of  the  two  common  Sections 
of  a  Plane  parallel  to  the  Hyperbolick  Plane,  and 
the  two  oppofite  Conick  Surfaces,  and  let  the  Af- 
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fymptote  F  G  be  formed  by  the  Interfedion  of  the 
Plane  of  the  Hyperbola,  with  that  which  touches- 
the  two  Surfaces  H  S  h. 


Let  there  te  drawn  thro’  the  parallel  Tangents, 
A  F,  B  G,  which  pais  thro’  the  Ends  of  the  Dia¬ 
meter  A  B,  and  interfed  the  Affymptote  F  G,  in 
the  Points,  F,  G,  two  parallel  Elliptick  Planes  ,*  and 
thofe  will  form  with  the  Tangent  Plane  which  paf- 
fes  thro’  the  Side  H  S  h,  the  parallel  Tangents,  FH 
and  G  h  fj  and  in  the  Tangent  Plane  S  AF,  the 
parallel  Tangents,  A/,  a  f. 

This  Proportion  being  made,  the  parallel  Lines, 
F  H,  G  h,  being  contained  between  the  two  other 
Parallels,  F  G,  H  h,  will  be  equal.  And  the  fimi- 
lar  Triangles,  SHf,  S  h  f,  and  SF  A,  S  /  a,  will 
give  H  F ,  hf:  :Sf,  sf:  :  F A,  fa  •  and  alfo* 
H  F,  F  A:  :  h  f,  fa::  (by  Prop.  16.)  to  GGB. 
And  hence,  becaufe  H  F,  H  G,  it  will  follow, 
that  A  F  =  B  G,  and  becaufe  of  the  fimilar  Tri¬ 
angles,  A  C F,  BCG,  it  will  follow,  that  AC  == 
C  B  ;  that  is,  the  Affymptoce  F  G,  bifeds  the  Dia¬ 
meter  A  B  in  C. 

The  fame  thing  may  be  proved  of  the  other  Af- 
fymptote,  that  it  fhall  pafs  alfo  thro’  C,  the  Middle 
of  the  Diameter  AB;  from  whence  ’tis  apparent, 
that  the  Diameter  A  B  pafles  thro’  C  the  Centre 
of  the  two  Asymptotes,  and  is  there  bifeded. 

Let  there  be  then  a  Line,  as  A  B,  which  palling 
thro’  C  the  Interfedion  of  the  Affymptotes,  fhall 
interfed  the  oppofite  Hyperbola’s  in  the  Points  A  B. 
If  then  you  draw  thro’  the  Point  A,  the  Tangent 
A  F,  and  to  the  oppofite  Hyperbola,  a  Tangent  DG, 
(by  Confett.  4.  Prop.  5.)  parallel  to  AF  ’tis  plain, 
that  fince  the  Line  A  D  may  be  proved  to  be  a 
Diameter,  it  will  pafs  thro’  C,  the  Point  of  the  In- 
terfedion  of  the  Affymptotes.  It  muft  be  coinci¬ 
dent  then  with  A  B,  which  (by  the  Hypothefis) 
paffes  thro’  the  fame  two  Points,  A  C  ;  wherefore 
the  Line  A  B  is  a  Diameter,  and  is  bifeded  in  C. 


CONSECTART. 

Hence  you  fee,  that  from  any  Point  given  within 
an  Hyperbola,  there  can  be  but  one  only  Diameter 
drawn ;  becaufe  no  other  Line  can  pafs  thro’  that 
Point,  and  thro’  the  Centre. 

Prop.  XX. 

In  the  oppofite  Hyperbola's,  every  entire  Ordinate 
MPN,  is  bifetted  in  P,  by  its  proper  Diameter 
A  B  i  and  vice  verfa. 


1 


Having 


CON 


CON 


p  R  k  p.  xxt. 


If  thro1  any  Point  M  in  an  Hyperbola)  a  Tangent 
MFG  drawn^  interfering  two  other  parallel 
Tangents ,  AF,  B  G,  in  the  Points  FG  j  I  fay, 
that  MF,  MG  ::  AF,  BG. 


Drawing  two  elliptick  and  parallel  Planes,  which 
lhall  pafs  thro’  the  Tangents  AF,  BG,  they  will 
form  in  this  Tangent  Plane  S  M  G,  two  Tangents 
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\  » 

Line  a  b  connecting  the  Points  of  Contact  of  thole 
two  Tangents,  being  the  common  Section  of  the 
Elliptick  Plane  of  the  Plane  SAB,  will  pafs  thro’ 
the  Point  P. 

But  becaufe  by  the  Hypothecs,  the  two  Lines 
AF,  MN  are  parallel,  it  follows,  that  the  Line 
af  which  is  the  common  SeCtion  of  two  Planes 
palling  through  thefe  two  Lines,  will  be  parallel  to 
MN. 

For  the  fame  Reafon,  the  Tangent  bg ,  which  is 
the  common  Section  of  the  Elliptick  Plane,  and  of 
the  Tangent  Plane  SBG,  which  two  Planes  do 
pafs  thro’  the  two  Parallels  MN,  B  G,  will  be  pa¬ 
rallel  to  MN. 

The  Tangents  then,  a  f  bg ,  will  be  parallel  one 
to  another  ;  from  whence  it  will  follow,  that  the 
Line  a  b  (by  Def.  13.)  is  a  Diameter  of  the  Ellipfis ; 
and  alfo  that  the  Line  MN  (by  Prop.  14.)  isbifeCt- 
ed  in  the  Point  P. 

i 

And  to  prove  the  Converfe  j 

Draw  in  the  Plane  of  the  Hyperbola  two  Tan¬ 
gents,  as  AF,  BG,  (by  Cor.  4.  of  Prop.  5.)  parallel 
to  the  Line  M  N,  terminated  within  the  Hyper¬ 
bola:  And  then,  having  drawn  through  their  Points 
of  ContaCt,  the  Diameter;  ’tis  plain (from  Def.  14.) 
that  the  Diameter  will  have  the  Line  M  N  an  en¬ 
tire  Ordinate  rightly  apply’d,  and  that  it  lhall  bifeCt 
it  in  P.  But  as  there  can  be  but  one  Diameter 
pafs  thro’  that  Point,  (by  Cor.  of  Prop.  20.)  it  will 
follow,  that  if  a  Line,  as  M  N,  terminated  in  P  by 
a  Diameter  AB;  it  mu  ft  be  an  entire  Ordinate, 
and  rightly  applied  in  that  Point. 

Vol.  I. 


H  F,  h  G,  which  will  be  parallel ;  and  the  Elliptick 
Plane  pafling  thro’  BG,  will  form  in  the  Tangent 
Plane  SAF,  a  Tangent  af  which  will  interfeCt 
the  Tangent  h  g  in  the  Point  /,  where  the  Line 
S  F  cuts  the  Elliptick  Plane. 

This  being  laid  down  or  fuppofed,  the  Tangents 
^/,  BG,  will  be  parallel,  becaufe  each  is  fo  to  the 
Tangent  AF.  And  therefore  (by  Confer.  from 
Def.  15.)  you  will  have  BG,  G  h  ::  a  f  f  h,  (and 
becaufe  of  the  fimilar  Triangles  Shf  SHF,  and 
S  a  f,  S  A  F)  : :  A  F,  F  H  :  Wherefore  B  G,  A  F 
: :  G  /?,  F  H  (/.  e.  becaufe  of  .the  fimilar  Triangles 
MGH,  MFH)  ::  MG,  FG.  £.  E.  D. 

N.  B.  ’Tis  evident,  that  from  this  Prop,  the  fame 
Corollaries  may  be  drawn,  as  are  in  the  Ellipfis 
(from  Prop.  16.)  and  therefore  there  is  no  need  to 
expofe  them  at  Length  here. 

a  Yy 


Having  made  an  Elliptick  Plane  to  pafs  thro’  the 
Line  MN,  it  will  form  in  the  two  Tangent  Planes 
SAF,  SBG*,  the  Tangents  a f,  bo.  And  the 

Fig. 


CONSECTART. 

Hence  ’tis  apparent,  that  if  you  rightly  apply  two 
entire  Ordinates  MPN,  and  OQjR,  to  one  and 
the  fame  Diameter,  it  will  always  be  (by  Confer. 
Prop.  9.)  MP  x  PN,  (or  PM*)  O  Qj<  QR  (or 
OQ^)  ::  APxPB,  AQ^x  QB. 


Prop- 


CON 


Prop.  XXII. 

If  a  Right-Uni  F  G,  terminated  between  the  Af¬ 
fymptotes  of  an  Hyperbola ,  touch  the  Cutve  in  a 
Point  at  A,  it  will  always  be  bifeffed  in  that 
Point. 

Let  there  be  drawn  thro’  S,  the  Vertex  of  the 
Cone,  and  thro’  the  two  Affymptotes  CF,  CG, 
two  Planes  touching  the  Conick  Surface.  (See 

Fig-  27- 
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JDef.  16.)  in  the  Sides  SM,  SN,  where  the  Plane 
MSN,  parallel  to  the  Hyperbolick  Plane,  inter- 
feds  it. 

Let  there  be  fuppofed  drawn  alfo  an  Elliptick 
Plane,  paffing  thro’  the  Right-line  F  G ;  this  will 
form  in  the  two  Tangent  Planes,  two  Tangents, 
M  F,  MG;  and  in  the  Plane  MSN,  a  Right-line 
M N  parallel  to  FG;  and  connecting  the  Points 
of  ContaCt  of  the  two  Tangents. 

This  fuppofed,  ’tis  apparent,  that  the  Line  F  G 
(by  Confett.  4.  Prop.  16.)  is  bifeCted  in  A;  becaufe 
it  touches  both  the  Ellipfis  and  the  Hyperbola  in 
that  Point. 

CONSECTARIES. 

I.  As  there  can  be  but  one  Line  FG,  which 
palling  thro’  a  given  Point  A,  within  any  Angle 
F  C  G,  and  terminated  by  its  Legs,  can  be  bifeCted 
in  that  Point;  it  follows,  that  if  a  Right- line  FG, 
terminated  by  the  Affymptotes  of  an  Hyperbola, 
meet  the  Curve  in  a  Point,  as  A,  and  be  there  bi¬ 
feCted,  it  will  be  a  Tangent  to  the  Hyperbola  in 
that  Point. 

II.  Hence  ’tis  evident,  that  to  draw  thro’  a  Point 
given,  as  A,  in  an  Hyperbola,  whofe  Affymptotes 
CF,  CG  are  given,  a  Tangent,  as  FAG;  you 
need  only  draw  A  D  parallel  to  one  of  the  Aflymp- 
totes  C  G,  and  terminated  by  the  other ;  and  have- 
ing  then  taken  DF=  to  CD,  draw  the  Line 
FAG,  for  that  fhall  be  the  Tangent  required. 

For,  by  Reafon  of  the  fimilar  Triangles  FCG, 
and  FDA,  the  Line  F G  muft  be  bifeCted  in  A, 
becaufc  C  F  (by  the  ConftruCtion)  is  fo  in  D. 


CON 


III.  If  any  two  Points  M  N,  within  an  Hyper¬ 
bola,  be  joined  by  a  Right-line,  as  MN,  interfer¬ 
ing  the  Affymptotes  in  the  Points  H  K ;  then  will 

Fig.  28. 


the  two  Lines  MH,  NK,  being  the  Parts  of  M  N, 
lying  between  the  Curve  and  its  Aflymptotes,  be 
always  equal. 

For  having  drawn  thro’  P,  in  the  middle  Point 
of  MN,  a  Diameter,  as  CP,  and  thro’  the  Point 
A,  where  that  Diameter  meets  the  Curve,  a  Line, 
as  F  G,  parallel  to  M  N,  and  terminated  by  the 
Affymptotes ;  ’tis  plain,  that  that  Line  T  G,  F  G, 
(by  Prop.  20.)  will  be  a  true  Tangent  in  the  Point 
A,  and  confequently  will  be  bifeCted  in  that  Point, 
(by  this  Prop.  22.)  Whence  ’tis  clear,  from  the 
fimilar  Triangles  C  A  F,  C  P  H,  and  C  A  G,  C  P  K, 
that  PH=PK,  and  confequently  (becaufe  M N 
is  bifeCted)  MHsNK.  Jh  E.  D. 


Fig.  29. 


IV.  If  thro’  any  Point,  as  A,  in  an  Hyperbola, 
two  Right-lines,  A F,  AG,  be  drawn,  and  termi¬ 
nated  by  its  Aflymptotes ;  and  if  from  any  other 
Point,  as  M,  in  the  faid  Hyperbola,  or  its  Oppo¬ 
se*  you  draw  two  other  Right-lines  M  H,  M  K, 
terminated  alfo  by  its  Affymptotes,  and  parallel  to 
the  two  former  A  F,  AG: 

I  fay,  the  ReCtangle  FAG,  will  always  be  equal 
to  the  ReCtangle  HMK.  For, 

1.  When  the  Points  A  M  fall  in  onC  and  the 

fame  Hyperbola,  having  drawn  a  Right-line,  join¬ 
ing  the  two  Points  A,  M,  and  cutting  the  Affymp- 
totes  in  P  and  Q_;  the  fimilar  Triangles  P  A  F> 
P  M  H,  and  Q  M  K,  Q  A  G,  will  give  thefe  Pro¬ 
portions;  AF,  MH::  AP,  MP,  (by  Cor.  *.)  :: 
MQj  AQj:  MK  :  AG  ;  and  then  multiplying 
the  Extremes  and  Means,  you  have  FAx  A G 
HMxMK.  ‘  ' 

2.  When  the  Points  A,  M,  fall  in  the  two  op- 
pofite  Hyperbola’s,  having  drawn  thro’  the  given 
Point  A,  and  the  Centre  C,  the  Diameter  A  B, 

and 
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CON 


and  alfo  the  two  Right-lines  BD,  BE,  parallel  to 

A F,  AG,  and  terminated  by  the  fame  Afifymp- 
totes  ;  ’ds  evident,  that  the  Triangles  C  A  F,  C  B  D, 
and  GAG,  CBE,  being  not  only  fimilar,  but 
alfo  refpedively  equal  one  to  another,  becaufe  C  A 
=  CB  (bv  Prop.  19.).  Therefore  BD  =  AF^  and 
B E  =  A G,  and  confequently  BDxBE  =  FAx 

AG.  But  from  the  former  Cafe,  KMxMH  = 
D B X B E j  wherefore  iiow  alfo  FAxAG  =  KM 
xHM. 
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CONICK  Surface.  Let  the  Side  of  a  right  Cone 
be  called  a ,  the  Radius  of  its  Bafe  r  :  Then  by  what 
is  proved  under  the  Word  Pyramid,  the  Area  of 
the  Convex  Surface  of  the  Cone  is  =7  the  Peri¬ 
phery  of  the  Bafe  multiplied  into  the  Side  of  the 
Cone  :  That  is.  Since  2  r  =  to  the  Diameter,  and 
2  r  e  z=x  to  the  Periphery,  it  will  be  expreffed  by 
re  a.  And  from  hence  it  will  be  eafy  to  deduce 
that  noble  Propofition  of  Archimedes :  That  a  Cir- 
cley  whofe  Area  is  equal  to  the  Convex  Surface  of 
the  Coney  mill  have  its  Radius  a  mean  Proportional 
between  the  Side  of  the  Cone  ajid  the  Radius  of  the 
Bafe.  For  fince  y  :  a  r  is  fuch  a  mean  Propor¬ 
tional  between  a  and  r  •  if  you  fuppofe  that  to 
be  the  Radius  of  the  Circle  required,  its  Diameter 
will  be  2  V  :  r  a  and  its  Periphery  ay'  r  a  e  ; 
and  by  multiplying  the  Periphery  2  :  re  a  into 

£  r  ay  the  half  Radius,  the  Area  will  be  r  e  ay 
the  very  fame  with  that  of  the  Surface  of  the  Cone. 
%  E-  D. 

The  Surface  of  a  right  Cone  may  be  eafily  had, 
by  having  the  Radius  of  the  Circle  of  the  Bafe  ^  for 
as  that  Radius  is  to  its  Periphery,  fo  will  the  Radii 
of  the  other  Circles  up  to  the  Vertex  be  to  their 
refpedive  Peripheries.  But  aU  thofe  Radii  are  the 
Elements  of  a  Right-angle  Triangle,  whofe  Alti¬ 
tude  and  Bafe  are  given,  and  confequently  its  Area 
is  known:  V/herefore  as  any  one  Radius  to  its  Pe¬ 
riphery,  fo  will  the  Area  of  the  Triangle,  which 
is  the  Sum  of  all,  be  to  the  Sum  or  Aggregate  of 
all  the  Peripheries,  ;.  e.  to  the  whole  Conick  Sur¬ 
face,  which  therefore  will  be  known. 

Conick  Surface ,  is  the  Convex  Surface  of  a  Cone 
without  its  Bafe,  and  this  is  formed  by  the  Motion 
of  a  Right-line  fixed  in  a  Point  above  and  below, 
moved  round  the  Periphery  of  a  Circle. 


CONIFEROUS  PlantSy  whether  Trees,  Shrubs, 
or  Herbs,  are  fuch  as  bear  a  fquamofe,  lcaly 
Fruit,  of  a  woody  Subftance,  and  of  a  Kind  of 
Conical  Figure,  in  which  Cone  are  many  Seeds, 
and  when  they  are  ripe,  the  feveral  Cells  or  Parti¬ 
tions  in  the  Cone  gape  or  open,  and  the  Seed  drops 
out :  Of  this  Kind  are  the  Scotch  Firrs,  Male  and 
Female,  and  the  Pine,  which  in  our  Gardens  is 
called  the  Scotch  Firry  the  common  Alder,  and  the 
Beech  Tree. 

CONJUGATE  Diameter Sy  in  refped  of  one 
another  in  the  Ellipns,  are  fuch  as  are  parallel  to 
Tangents  meeting  the  Curve  in  each  others  Ver¬ 
texes. 

CONJUGATE  Sections.  See  Seel  tones  fequentes. 

CONJUGATE  of  the  Hyperbola ,  is  a  Line 
drawn  parallel  to  the  Ordinates,  and  thro’  the  Cen¬ 
tre  or  middle  Point  of  the  Tranfverfe  Axis }  and  is 
always  a  middle  Proportion  between  the  Parame¬ 
ter  (or  Latus  Re  Hum)  and  the  Latus  Trajifverfum. 
This  Line  alfo  is  fometimes  called  the  Second  Axis 
or  Diameter. 

CONJUGATION  of  a  Verb,  [in  Grammar ]  is 
varying  or  forming  it  by  Mood,  Tenfe,  and  Per- 
fon. 

CONJUNCTIVA  Tunica ,  the  fame  with  Ad¬ 
nata.  L. 

CONJUNCTION  [in  Aflronomy ]  is  the  meet¬ 
ing  of  the  Stars  or  Planets  in  the  fame  Degree  of 
the  Zodiack;  and  is  either  Apparent  or  True.  L. 

CONJUNCTION  Apparenty  is  when  the  Right¬ 
line,  that  is  fuppofed  to  be  drawn  thro’  the  Centres 
of  the  two  Planets,  does  not  pafs  thro’  the  Centre 
of  the  Earth. 

CONJUNCTION  Truey  is  when  that  Right¬ 
line  being  prolonged,  paffes  alfo  thro’  the  Centre 
of  the  Earth. 

CONJUNCTION  [in  Grammar ]  is  an  unde¬ 
clinable  Word,  which  is  ufed  to  conned:  or  join 
Words  and  Sentences  together. 

CONNIVENTES  Glandul#y  are  thofe  Wrinkles 
which  are  found  in  the  Infide  of  the  Intefiinum 
Ileum  and  ‘jejunum.  For  the  inner  Tunick  of  the 
Guts  being  longer  than  the  Middle  or  the  Outward, 
it  doth  frequently,  and  in  many  Places  wrinkle  or 
bag  out,  by  which  Means  the  PaiTages  for  the  Con¬ 
tents  become  ftraitened,  and  confequently  the  Mat¬ 
ter  defeends  thro’  the  Guts  more  ilowly,  fo  that 
the  Ladeals  have  the  more  Time  to  imbibe  Chyle.  L. 

CONOID,  [of  xdv®-  and  ekf©*,  Gr.  Form]  is 
a  Solid  Body  refembiing  a  Cone,  except  in  this,  that 
inftead  of  a  perfed  Circle  for  its  Bafe,  it  has  an 
Ellipfis,  or  fome  other  Curve  approaching  thereto, 
produced  by  the  Circumvolution  of  any  Sedion  of 
the  Cone  about  its  Ax,  and  may  be  either  a 

CONOID  Ellipticaly  when  made  by  an  Ellipfisy 
and  then  is  more  commonly  called  a  Spheroid  -y  and 
if  the  Revolution  be  made  round  the  Latus  Tranf- 
verfumy  it  forms  an  oblong  Spheroid  j  but  if  round 
the  Conjugate  Axis,  a  prolate  or  oblate  one  :  Such 
is  the  Figure  of  our  Globe,  and  of  the  other  Pla¬ 
nets. 

CONOID  Hyperbolical ,  when  made  by  an  Hy¬ 
perbola. 

CONOID  Parabolical ,  when  it  is  produced  by 
the  Sedion  called  a  Parabola  turning  about  its  Ax. 

CONOIDES.  See  Cvnarium. 

CONSCRIBED.  See  Circumfiribed. 

CONSECTARY,  is  a  Dedudion  or  a  Conle- 
quence  drawn  from  a  preceding  Propofition,  and 
is  the  fame  with  Corollary. 

CONSENT  [in  Medicme']  is  the  depending  of 
one  Diftemper  upon  another :  Thus  a  Difficulty  ot 

Breathing 


z 
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Breathing  is  faid  to  proceed  by  Confent  from  a  Pleu- 
rify,  and  in  that  Cafe  does  not  require  a  particular 
Cure,  becaufe  it  ceafes  as  foon  as  the  Difeafe  on 
which  it  depends  is  removed  :  Or  the  mutual  Sym¬ 
pathy  or  Correfpondency  betwixt  the  Parts  of  the 
Body,  which  is  ufually  faid  to  be  occafioned,  i. 
By  the  Likenefs  or  Similitude  of  their  Kind,  as 
when  one  Nerve  is  affeded  with  the  Hurt  of  an¬ 
other.  2.  By  the  Similitude  of  their  Office  or 
Function,  as  when  the  Intercoftal  Mufcles  fuffer 
by  an  Inflammation  of  the  Diaphragm.  3.  By  a 
Communication  of  Veffels,  for  which  Reafon  a  Fit 
of  the  Stone  in  the  Kidnies  is  frequently  attended 
with  Vomiting.  4.  By  the  Contiguity  or  Neigh¬ 
bourhood  of  the  Parts,  as  when  the  Inflammation 
of  the  Pleura  is  communicated  to  the  Lungs :  But 
the  two  former  may  be  reduced  to  the  two  latter, 
which  are  the  only  real  Caufes  of  a  Confent  or 
Sympathy  betwixt  the  Parts  of  the  Body. 

CONSEQUENCE,  or  Confequentia,  a  Term  in 
Aftronomy.  See  Antecedence. 

CONSEQUENT  [in  Matbernaticks^  is'  the  lat¬ 
ter  of  two  Terms  of  Proportion,  as  if  the  Pro¬ 
portion  were  of  A  to  B,  B  is  faid  to  be  the  Con- 
fequent. 

CONSERVA3  a  Conferve,  is  a  Compofition  of 
Flowers  or  Herbs  beat  together,  to  every  Pound 
whereof,  if  they  be  dry,  are  added  three  Pounds  of 
Sugar ;  if  moifter,  two  Pounds,  fo  that  they  may 
be  kept  feveral  Years.  Blaitcbard. 

CONSISTENT  Bodies ;  fo  Mr.  Boyle  calls  fuch 
as  we  ufually  ftile  folid  or  firm  ones,  and  he  means 
fuch  whole  Parts  are  firmly  and  confidently  united 
Together,  fo  that  they  do  not  Aide  over  one  an¬ 
other’s  Surfaces,  as  eafily  as  the  Parts  of  fluid  Bo¬ 
dies  do. 

CONSOLE,  is  a  Kind  of  Bracket  or  Shoulder- 
ing-picce  in  Building,  which  hath  a  Projedure,  and 
fierves  to  fupport  a  Cornice,  or  to  bear  up  Figures, 
Butts,  Vefficls,  and  other  Ornaments  of  the  like 
Nature. 

CONSOLIDATING  Remedies ,  are  thofe  Things, 
which  cleanfing  with  a  moderate  Heat  and  Force, 
by  taking  Corruption  out  of  Wounds,  and  pre- 
ferving  the  Temperature  of  the  Parts,  caufe  the 
NounlTiment  to  be  fitly  applied  to  the  Part  afflict¬ 
ed.  Blanchard. 

CONSOLIDATION,  is  a  Word  ufed  by  Phy- 
ficians  and  Surgeons,  for  the  uniting  ftrongly  toge¬ 
ther  the  Fradures  of  broken  Bones,  or  the  Lips  of 
a  Wound  }  then  they  fay  the  Parts  begin  to  con- 
lolidate  or  join  together  in  one  entire  Piece,  as 
they  were  before  the  Fradure,  or  the  Solution  of 
Continuity. 

CONSOLIDATION,  [in  Law]  the  combining 
and  uniting  of  two  Benefices  into  one. 

CONSONANCE  [in  Mufick ]  is  the  Agreement 
of  two  Sounds,  the  one  Grave,  the  other  Acute, 
which  are  compounded  together  by  fuch  a  Propor¬ 
tion  of  each,  as  fflall  prove  agreeable  to  the  Ear. 
A  Unifon  is  the  Firft  Confonance,  an  Eighth  is  the 
Second,  the  Fifth  is  the  Third,  and  then  follows 
the  Fourth,  and  the  Thirds  and  Sixths,  major  and 
minor.  There  are  other  Conlonances,  which  are 
the  Doubles  or  other  Repetitions  of  the  former. 
There  can  be  but  fieven  or  eight  limple  Confo- 
nances ;  the  perfed  ones  are  the  Unifon,  the  Eighth 
and  the  Fifth,  with  their  Correlpondents. 

CONSPIRATIQNE,  is  a  Writ  that  lies  againft 
Confpirators.  L. 

CONSPIRING  Bowers  [in  Matbernaticks ]  are 


all  fuch  Powers  as  adt  in  Diredtions  not  oppofite  to 
one  another. 

CONSTABLE,  is  a  Word  varioi-fly  ufed  in  our 
Common  Law  :  Firft,  for  the  Conftable  of  Eng¬ 
land,  who  is  alfo  called  Marjhal ,  his  Office  con- 
fifteth  in  the  Care  of  the  common  Peace  of  the 
Land,  in  Deeds  of  Arms  and  Matters  of  War. 
The  Court  of  the  Conftable  and  Marfhal  deter- 
mineth  Contradts  touching  Deeds  of  Arms  out  of 
the  Realm,  and  handling  Things  concerning  War 
within  the  Realm,  as  Combats,  Blazons  of  Armory, 
&c.  but  he  may  not  deal  with  Battle  in  Appeals, 
nor,  generally,  with  any  other  Thing  that  may  be 
tried  by  the  Laws  of  the  Land.  Out  of  his  Ma- 
giftracy  were  drawn  thefe  lower  Conftables  which 
we  call  Confiables  of  Hundreds  and  Eranchifes ,  and 
were  firft  ordained  by  the  Statute  of  Winchefier , 
which  appointed,  for  the  Confervation  of  Peace 
and  View  of  Armour,  two  Conftables  in  every 
Hundred  and  Franchife:  And  thefe  be  now  High 
Confiables ,  becaufe  Continuance  of  Time,  and  In- 
creafe  of  People  and  Offences,  hath  again,  under 
thefe,  made  others  in  every  Town,  called  Petit  Con¬ 
ftables,  which  are  in  like  Nature,  but  of  inferior 
Authority  to  the  other.  Belides  thefe,  there  be 
Officers  of  particular  Places  called  by  this  Name, 
as  Confiable  of  the  Tower,  Confiable  cf  the  Exche¬ 
quer^  Conftable  of  Dover  Caflle ,  <frc. 

CONSTAT,  is  a  Sort  of  Certificate  made  by 
the  Clerk  of  the  Pipe  and  Auditors  of  the  Exche¬ 
quer,  at  the  Requeft  of  any  Perfon  who  intends 
to  plead  in  that  Court  for  the  Difcharge  of  any 
thing.  L. 

CONSTELLATION,  or  Afierifm ,  is  a  Com¬ 
pany  of  fixed  Stars,  imagined  to  reprefent  the  Image 
of  fomething,  and  commonly  called  by  the  Name 
of  that  Thing:  There  are  21  Northern  and  12 
Southern  ones.  L. 

CONSTIPATION,  is  when  the  Parts  of  any 
Body  acquire  a  clofer  Texture  than  what  they  had 
before.  L. 

CONSTIPATION,  [in  Medicine ]  a  Hardnefs 
of  the  Alvus ,  or  Belly,  with  a  Difficulty  of  dis¬ 
charging  the  fame. 

CONSTITUENT  Particles  of  any  natural  Body, 
are  thofe  fmall  Particles  of  which  it  is  compofed. 
See  Particles. 

CONST  ITUM,  [in  the  Civil  Law~\  is  a  Pro- 
mife  for  a  Debt  upon  a  Nude  Covenant,  without 
Stipulation. 

CONS  TITUTIONES  Bafilici.  See  Bafilick 
Confiitutions. 

CONSTRICTION,  is  the  crouding  the  Parts 
of  any  Body  dole  together,  in  order  to  Condenfa- 
tion.  L. 

CONSTRICTOR  Labiorum ,  Spbin&er  (fr  Or¬ 
bicularis  Labiorum ,  a  Mufcle  which  environs  the 
Lips  with  Orbicular  Fibres,  and  when  it  ads  it 
purfes  them  up  j  wherefore  fume  name  it  Ofcula-. 
tor  ins.  L. 

CONS  TRICTORES  Alarum  Nafi  ac  Dcpre fibres 
Labii  Superioris  :  Thefe  Mufcles  arife  from  the 
fourth  Bone  of  the  upper  Jaw,  immediately  above 
the  Gums  of  the  Dentes  Inci for ii,  and  afeending,  are 
foon  inferted  to  the  Roots  of  th c  Ala  Nafi,  and 
fuperior  Parts  of  the  upper  Lip  ;  they  draw  the 
upper  Lip  and  Ala  downwards.  L. 

CONSTRUCTION,  [in  Geometry J  the  Art  or 
Manner  of  drawing  or  defending  a  Figure,  Scheme, 
the  Lines  of  a  Problem,  or  the  like. 
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CONSTRUCTION  of  Equation ,  an  eafy  way 
of  conftrudting  Cubic  and  Biquadratic  Equations, 
without  the  Parabola,  communicated  by  the  inge¬ 
nious  y.  p.  m  a. 

In  order  to  this  Method  of  Conftru&ion,  I  con- 
fidet  each  Side  of  the  Equation  as  the  Product  of 
two  Multipliers,  the  one  of  two  Dimenfions,  the 
other  of  one,  (each  Term  in  a  Cubic  Equation  be¬ 
ing  fuppofed  of  three  Dimenfions).  E.  G.  In  this 
Equation  xxx  p  x  xz=.n  I  confider  it  as  in 

this  Form,  x  x  x  x  -f -/>=»  =  x  r,  {h  being 
taken  at  Pleafure  for  any  Number  whofe  Square  is 
lefs  than  n  divided  by  b  h  gives  c).  Or  elfe  in  this 

Form,  xx-j-pxxxz=n  =  &2  x  c  \  either  of 
which  Forms  may  be  made  ufe  of,  as  feems  le£s  for 
Conftrudtion-  And  becaufe  x  is  yet  unknown,  and 
muft  be  taken  by  Guefs,  I  put  z  inftead  of  x  the 
Multiplier  of  two  Dimenfions,  and  y  for  x  in  the 
other  of  one  Dimenfion  j  and  then  the  former 

Equation  will  Hand  thus,  z  z  xy  -f •  />  =  x  r  ; 

or  (the  other  way)  s  £  -f-  p  z  xTy  =:  P  x  c.  In 
both  which  Forms,  the  given  Quantity  = 
is  the  fame  as  in  the  firft  Equation,  and  confequently 
the  Refult  or  Value  of  the  other  Terms  is  the  fame 
alfo. 

The  Defign  then  of  this  Method  is,  by  taking  a 
Number  or  Line  by  Guefs  (fuppofe  z)  to  reprefent 
-v  in  one  of  the  Multipliers  of  the  given  Equation, 
to  find  another  Number  or  Line  ( y )  which  fhall 
reprefent  x  in  the  other  Multiplier ;  and  then,  if  z 
and  y  be  not  equal,  to  bring  them  by  Trials  to 
Equality,  which  in  moft  Cafes  is  eafily  done,  ob- 
ferving  their  Difference,  and  the  Nature  of  the 
Scheme  or  Figure. 

Before  I  give  Examples,  I  will  premife  this  Lem¬ 
ma,  which  ftiews  the  Ground  and  Demonftration 
of  this  way  of  Conftrudtion. 


Let  A  B  D  be  a  Semicircle  on  the  Diameter  A  D  ; 
AB  and  A  Z,  two  Subtenfes  drawn  at  Pleafure  from 
the  End  of  the  Diameter  A  j  from  B  and  Z  are 
drawn  the  infinite  Lines,  B  C  and  Z  S,  perpendicu- 


I. 


t  f  a  ,  imetieotmg  it  in  and  Z  S  in  : 

TAdr*Vhet  r  me  interfering  BC  in  R, 
anrfgZS  .nSjIfay,  that  AB  q  :  A  £  ?  :  :  ,n  R  ! 

For  (by  the  Nature  of  a  Circle)  DAx»4  = 

An  1’  “d P Ax!A  =  AZli  *en  DAx»A 

a*rA  &tA  ::sAD:'A::”R:'Si  that  is, 
AB^:  A  7j  q :  :  m  K  :  n  S. 

Multiply  the  extreme  and  middle  Terms,  and  ’tis 

^  ?  ^AXR  ~  T  q  X  n  R>  if  ^erefore  we  fup- 
f  f  c,  ^  n<J  —  Cj  A  Z  rr  to  the  Square-Root 
ot  the  Multiplier  of  two  Dimenfions  (in  a  Cubick 
Lquation  reduc’d  into  the  Form  above  diredted) 
then  will  m  R  be  =  to  the  other  Multiplier  of  one 

Divifion.  So  in  the  firft  Form  above,  (z  z  xT y  _LZ 
=  Pxc)  HAZ=e,  then  is  *,R=V+/;tn$ 

if 


-  | 

in  the  fecond  Form,  z  z  ~j~  p  z  x  y  =  b2  x  c , 

and  if  y  = 


A  z  —  V  -pz,  then  is  »R  =* y 
Z’j  then  z  —  x  in  the  given  Equation. 


VoL.  I. 


Example  \. 

Suppofe  I  would  conftrudt  this  Cubick  Equa¬ 
tion,  xxx  —  4  X  V  =  72,  or  xxx  —  p  x  x  —  », 
1  take  16,  as  a  convenient  fquare  Number,  (which 
I  call  bb)  and  therewith  I  divide  72,  the  Quotient 

2  Za  Z,  is 


CON 


CON 
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is  4 \ ,  which  I  call  c ,  [ ^  =  c,  and  £  £  r  = *»  = 

72]  I  deduce  alfo  the  other  Side  of  the  Equation 
into  two  Multipliers  (as  above)  and  then  ’tis  z  z  x 

4  —  />=72=:i6x45',  which  is  the  firft  Form 
of  Conftrudtion. 

I  defcribe  a  Semicircle  A  B  D  (See  Fig.  1.)  of  a 
convenient  Bignefs  for  my  Scale  of  equal  Parts, 
(which  here,  for  this  Figure,  is  of  24  in  an  Inch, 
10  of  which  Parts  make  an  Unite,  or  1.)  and  have- 
ing  drawn  the  Diameter  A  D,  I  take  4  (Units  or 
large  Divifions)  off  the  Scale,  and  draw  the  Chord 
AB  =  4  =  5  ;  from  B  I  draw  the  infinite  Line  BC 
perpendicular  to  A  D,  and  interfering  it  in  vi. 

I  take  (=c)  off  the  Scale,  and  fet  that  Dis¬ 
tance,  with  the  Compaffes,  from  m  to  C,  and  thro’ 
C,  I  draw  C  S,  parallel  to  A  D. 

For  the  firft  Trial,  I  confider  that  the  Root  x 
muff  be  bigger  than  4,  or  p ,  (elfe  the  Negative 
Term  —  4  x  *,  wou’d  take  away  more  than  *  x  x , 
and  fo  the  given  Quantity  would  be  Negative  ,*  ) 
therefore  taking  4  ( =  p )  from  the  Scale,  with 
Centre  A,  and  Radius  A/>  =  4,  I  defcribe  the  little 
Arch  P p  ;  and  then  (at  a  Venture)  draw  the  Chord 
A  z  (=  2,)  interfering  the  Arch  P  p  in  p\  fo  is 
Ap  =  p—  4,  and  the  Line  p  zz=zz=zp0  or  z  —  4. 
From  z  I  draw  Z  S  perpendicular  to  C  S,  and  in¬ 
terfering  it  in  S,  and  then  the  Line  A  S  interfer¬ 
ing  M  C  in  r.  So  is  M  r  =  y  —  4,  or  y  —  p ,  (the 
other  Multiplier  in  the  Equation)  which  being 
greater  than  the  Line  p  z  (to  which  it  fhould  be  =3) 
it  Shews  that  z  was  taken  too  little. 

After  the  fame  manner  I  try  another,  z,  which 
the  View  of  the  Scheme  will  now  direr  me  to  li¬ 
mit,  till  I  find  A  Z,  which  anfwers  the  Demand  : 
For  making  AZ  =  z,  then  is  P  Z  (==z —  4)  = 
M  R  (=7  —  4)  confequently  Z  =  y  =  x,  z  take- 
ing  from  the  Scale,  is  =  to  6,  the  Root  fought. 

The  fame  Conclusion  would  follow,  if  I  had  in¬ 
verted  the  Order  of  proceeding,  and  had  begun 
with  M  r,  and  thereby  found  A  z  (in  a  firft  Trial) 
for  in  this  Cafe  I  muft  have  taken  a  Line  for  y  (by 
Guefs)  and  made  m  r  =5  y  —  p  j  and  then  having 
drawn  A  S  interfering  m  C  in  r,  and  C  S  in  S.  Al¬ 
fo  S  Z  parallel  to  B  C,  touching  the  Semicircle  in 
z,  I  draw  A  z,  which  will  be  equal  to  z  j  fo  is  the 
Line  pz  =  z  —  p ,  which  ought  to  be  equal  to 
in  r  but  not  being  fo,  anothar  Trial  muft  be 
made. 

Example  II. 

Suppofe  I  would  find  the  Root  of  this  Equation, 
xxx  —  3x*-{-.2a;s=:  24,  or  x  x  x  —  p  2  *  -{- 
q  q  x  =  ».  I  take  for  h  £,  9,  by  which  dividing  24, 
it  gives  C  =  2  f ,  and  then  I  put  the  Equation  into 

this  Form,  z  z — p  z-\-qqx y  —  ^l’XC, 


In  the  Semicircle  A  B  D,  I  draw  the  Chord  AB 
=  l  =  3.  B  C  perpendicular  to  AD.  m  C  —  C 
=  27.  C  S  parallel  to  A  D. 


Fig.  2. 


I  find  -/zz  —  pz- \-qq,  by  Fig.  3,  where  A  P 
=  p  =  3,  and  is  bifedted  in  C.  P  Qj=  7  =  •/  2 
=  14.  P  d  is  perpendicular  to  P  A,  A  z,  A  Z, 


Fig.  3. 


&c.  are  Lines  taken  by  Guefs  for  z.  zd,  Z  D,  &>c. 
are  Arches  of  Circles  drawn  with  Centre  C,  and 
Radius  C  z,  C  Z,  &c.  So  are  P  P  D,  &c.  = 

1 /  zz 


con 


Con 


y  z  z  —  />  and  Q_,  D  Q,  <&-c.  =  \/  zz  — pz-\-qa 
For  continuing  the  Arch  Z  D  ( for  Inftance)  to  £ 
in  the  Diameter  i  Z  A  ( =s  P  £ )  =  z..  PZ=s 

. —  p.  Therefore  PD  (  =  y  P  £  x  P  Z  )  = 

y  z.Y.z  —  pz=V  zz  — -p  z.  And  P  Q_being  =  y. 
DQy  (  =  DPy  4~PQ?)  ~zz-^pz-\-g  y  ; 

therefore  D  V  ^  z  —  P  z~\rqq •  _ 

Having  found d Qj===  y / zz  —  pz-]~  q  q;  T draw 
A  z  (See  Fig.  2.)  -*-d(f,  and  then  (as  in  the  for¬ 
mer  Example)  find  m  r  =  y,  which  being  much  lefs 
than  ss  (or  Az,  Fig.  3.)  I  find  that  I  have  err’d  in 
my  Suppoficion  of  z.  And  confidering  that  (See 
Fig.  3.)  the  bigger  Az  is,  the  bigger  will  <fQ_be 
alfo,  and  Confequently  m  r  the  lefs  ;  I  try  again  with 
a  lefler  z,  and  at  laftfind,  that  making  AZ  {Fig.  3.) 

=  a,  D  Q.  will  be  V  zz—p  z-\-pq,  to  which  I 
make  A  Z  {Fig.  2.)  equal,  and  thereby  find  m  R  =t 
y  —  z,  which  is  therefore  the  Root,  and  the  Scale 
ihews  the  Number  to  be  6  =  x. 

For  another  Example,  may  be  propofed  the 
doubling  of  the  Cube  ;  that  is,  having  the  Root  or 
Side  of  a  Cube  given,  to  find  another  Line  whofe 
Cube  fhall  be  double  the  former  Cube.  In  this 
Cafe,  let  A  B  {Fig.  1.)  be  the  Side  of  the  given  Cube, 
m  C  ss  2  A  B,  A  zsxz,  the  fought  Root  taken  by 
guefs,  by  which  finding  m  r  (as  above)  if  m  r  = 
A  z,  then  is  Az.  the  Root  of  the  double  Cube  fought, 
elfe  another  Trial  muft  be  made, 

ABQj  A  zq : :  m  r:  n  S  =  m  c  ==  2  A B  i  therefore^ 

aAB  X  ABy  =  2.  AB,  cub.  =  AzqXmr  =zAz 
cub.  (when  A  z  —  mr). 

Several  things  might  be  added,  conducing  to  a 
more  ready  determining  of  the  Root  fought }  which 
anyone  who  fhall  think  fit  to  make  Trial,  may  him  - 

feif  obferve  and  make  ufe  of. 

By  fomething  alike  Method  may  Biquadratick 
Equations  be  conftrudted  alfo,  and  if  the  loweft 
Term  be  wanting,  as  eafily  as  a  Cubick.  Of  which 
I’ll  here  give  you  an  Inftance.  Suppofe  this  Biqua¬ 
dratick  Equation,  x* p  x*  q*  x*  ~  n.  I  divide 


tipliets,  viz.  X2  X  2  X2  -p-  P  X  -f-  q  q  =  b2  X  C2, 


whence  x  x  y  '  xC.  Or,  fub. 

ftitutirtg  y  and  z  tor  x  (as  I  do  in  Cubes)  while  x 
is  unknown,  jXyz:-f-fz- f-  y  y  =  £  x  C.  I  take 


z  by  guefs,  and  therewith  find  y zz-\-pz~\-qq 

(as  is  done  in  the  fecond  Example  of  Cubic  Equa¬ 
tions)  In  a  convenient  Semicircle  A  B  D,  I  apply 
the  Chord  A  B  =  b,  and  producing  it,  make  A  C 
=  c.  [But  if  b  be  greater  than  c,  i  make  AB  =  f, 
and  AC  =  £.]]  Thro’ C,  I  draw  ZCP,  perpendicu¬ 


lar  to  A  D,  and  applying  A  Z  =  y  zz-\~p  x  -}- y  y} 

fo  is  the  intercepted  Chord  AY  =  />  and  if  y  = 
then  is  either  equal  to  x,  the  Root  fought.  Elfe 
Trial  muft  be  made  with  another  x. 

I  might  have  taken  the  Biquadratick  Root  of  ?/, 
and  then  b  —  c,  to  which  the  Diameter  AD  muft 
have  been  equal  j  the  Demonftration  depends  on 
this,  that  AY  X  AZ  =  AB  x  AC,  which  I  thus 
prove,  (having  drawn  AK  to  the  Interfedion  of 


Z  P  with  the  Semicircle)  ABy  :  A  K  y  :  :  (A ni 
AP:  :)  AB:AC:.  ABxAC==AKy.  By  a 
like  Reafon,  A  Y  y  :  A  K  :  :  ( A  M  :  A  P  : : )  AY: 
AZ:,  AYxAZ  =  AKy  =  AB  xAC. 

The  fame  Method  will  hold  for  complete  Biqua- 
draticks,  but  will  be  too  operofe. 

See  Mr.  Halley's  Conftru&ion  of  Cubicks  and 
Biquadraticks,  in  Phil.  Tranf.  N°.  188,  190.  As 
alfo  Bernoulli’s  Animadversions  on  the  Cartefian 
Geometry,  in  the  Att.Erud.Lip.  1.  for  June  1688. 
And  his  True  Geometrical  Confine  ft  ion  of  Solid,  and 
more  than  Solid ,  Problems ,  by  Right-lines  and  Circles 
only ,  for  the  Month  of  Sept.  1689. 

Dr.  Gregory ,  in  his  Preface  to  his  Excellent  Ox¬ 
ford  Euclid  in  G.  L.  (hews  that  all  Quadratic  Equa¬ 
tions  may  be  conftrufted  from  the  58  and  59  of 
elides  Data. 


n  by  a  left  Iquare  Number,  fuppofe  b2  the  Quotient, 

I  call  CC  r~r  rrrCC,  then  nz=ab2  Cz.  I  divide- 
bb 

alfo  the  other  Side  of  the  Equation  into  two  Multi-' 


CON- 


« 


CON  CON 

r 


CONSTRUCTION  of  Equations  [in  Algebra] 
is  the  contriving  fuch  Lines  and  Figures  as  fhall 
demonftrate  the  Equation,  Canon,  or  Theorem,  to 
be  true,  Geometrically.  And  this  is  often  of  great 
Ufe  to  folve  and  illuftrate  Algebraical  Equations  : 
And  the  Manner  of  it  you  will  fee  in  the  following 
Rules,  which  fhew  you  how  to  refolve  fimple  Equa¬ 
tions  into  Proportionals,  and  to  build  a  Geometrical 
Conftru&ion  thereupon.  L. 

a  b 

j.  Thus  if  — •  =5  z,  then  c:bna:Zj  by  12.  e. 
c 

6.  Euclid, 
a 

Or,  if  ba  =  Xy  then  b  :  a  : :  a  :  x. 


Let  therefore  a  Right-angular  Triangle  be  made, 
wherein  the  Perpendicular  A  P  =  p,  and  the  Bafe 
A  B  =  q ;  therefore  fhall  P  B  q  =  pp  +  q  q?  which, 
fmce,  according  to  the  Equation,  it  is  to  be  divided 


ab-\-a  g 

Or,  if . —  x>  then  h  -f-  i :  l  -f-  g : :  a  :  x. 

ab  a  g 

Or,  ^  h  ~\~i —  ^  t^ien  ^  —  i'-b-\~g'.:a\x. 


ab~\~mn 

2.  If - =  x,  the  Conftrudlion  and  Solu- 

r  —  s. 

tion  will  be  more  difficult,  becaufe  no  Letter  in 
the  Numerator  is  taken  twice  ,•  but  that  it  may  be 
fo,  and  that  ( a )  (for  Inftance)  may  be  twice  us’d, 
make,  as  a  :  n  \  \m  :  to  a  fourth  Proportional, 
which  call  p  ,•  then  nm=,  a  p,  and  consequently, 
a  b  -|“  np 

^ - =  x*  wherefore,  by  Eule  1,  r*\-s\b-\- 

r~f-s 

p::a:x. 

a  b  -4-  m 

Or,  if  this  Equation  were  propofed,  * — fZITJ — 

~  x,  firft  find  a  mean  Proportional  between  a  and 
b,  which  fuppofe  to  be  p  j  alfo  another  mean  Pro¬ 
portional  between  m  and  n ,  which  let  be  q  j  then 

p  p  ”-f-  q  q 

the  Equation  will  Hand  thus,  — _  1  =  a:. 


by  r  — *■  r,  make,  as  r  —  ;:PB  (=5  V  P  p  q  q)  ’•  : 
P  B :  to  a  Third  Proportional,  and  that  fhall  be  x 
fought. 

.  a ^  —  mn 

3.  In  this  Equation,  -  c^_^'  '  =?  /. 

Firft,  Make,  as  a  :  m  : :  «  :  p}  a  Fourth  Propor- 
a  b  —  a  p 

ttonal ;  then  will  •—  ^  -  =  y ,  and  confequently 

(as  in  Cafe  3.)  c-\-d:b  —  p  ::  a:  y. 


Or  you  might  (as  in  Cafe  2.)  have  found  a  mean 
Proportional  between  a  and  Z>,  as  alfo  between  m 
and  »,  which  being  called  (as  there)  p  and  q>  the 

p  p  —  q  q 

Equation  would  have  flood  thus,  - : — —  =•  y  : 

c  -f-  d 

Then  having  taken  A  B  =  />,  and  on  it,  as  a  Dia¬ 
meter  ,  drawn  a  Semicircle,  and  applying  in  B  C  =  y, 
the  Square  of  A  C  will  be  =pp  —  q q ;  which, 
fince  it  is  to  be  divided  by  c-\-*d,  make,  as  c  ~\-d 
A  C  : :  A  C  :  the  Quantity  fought. 


4.  Let  this  Equation 


aabc 

77s 


z  be  propofed  : 

Firft, 


CON 


CON 


Firft,  Find  out  (/>)  a  Third  Proportional  to  f 
and  a ,  then  fp=:aa,  the  Equation  will  Hand  thus, 


ft  b  c  __ 


z ;  that  is, 


p  b  c 

fs 


Secondly,  Find  a  Fourth  Proportional  (q)  to  /> 
p  and  by  laying,  as  f:p::b\q,  then  will  f  qy= 
p  by  and  conl'equently  the  Equation  will  ftand  thus, 

fqc  ,  .  qc 

J—r—  —  Zy  that  is,  — - 

t&  f  f 

i.)  g:q::  c:z,  fought. 


that  is,  =  *  i  arid  therefore  (as  Rule 


c.  If  this  Equation  — -  =  *  were  propofed, 

Firft,  Find  a  Fourth  Proportional  to  «,  h  and  ky 
wliich  let  it  be  p^  therefore  pw=.b  k,  and  confe- 

p  VI  k 

gently  the  Equation  will  ftand  thus,  ~x== 

:  therefore  m  ;  pwk’.Xy  fought. 
m 


CONSTRUCTION  of  guadraticks,  after  ano¬ 
ther  Method,  in  Imitation  of  Des  Cartes. 

In  the  firft  Form,  which  is  a  a  -|~  d  a  =  R,  Let 
FC  =  rf,  the  lefler  of  the  two  Roots,  and  DF  or 
DT  =  Wj  /.  e.  Half  the  Coefficient. 


Conflruttion  of  all  the  three  Forms  of  Quadratick  Then  will  BC=^-f=^  and  corifequently  (j  BCF 
*  Equations,  according  to  Mr.  OughtredV  Method  — ,  qTC,  by  36  e.  3 Euclid . 
of  Solution.  That  is,  a  a  -f-  d  a  =  R, 


Draw  two  Concentrick  Circles,  as  in  the  Figure, 
and  let  the  Diameter  of  the  greater  be  called  S,  and 
the  Diameter  of  the  lefler  be  D. 

Which  Letters,  S  and  D,  do  reprefent  the  Sum 
and  Difference  of  the  Roots  found,  as  H  arid  d  do 
the  Half  Sum  and  Half  Difference. 


c=4R,  let  -v/  :  R  be  made  a  Tangent  to  the  lefler 
Circle,  and  a  Right-Sine  in  the  greater,  and  draw 
the  Hypothenufe  H,  and  call  the  Bafe  of  the  Tri~ 

“then  will  HH  -it  =  R  («£ *  SS 1  -  i  D  D 
esR);  wherefore  HH  =  R'f^j  and  therefore 

H  ==v':'R  +  dd:  Thus  H,  if  required,  is  found  : 
Or,  if  H  had  been  given,  and  ^required.  Now 

fince  HH-R=M therefore  V ThTT—  R  =  d- 

And  having  thus  found  H  and  D,  then  H  *4*^ 
(=0  p)  =  the  greater  Root  a  y  and  H  y 
(=/>»)=  the  lefler  Root  e,  which  will  be 
Affirmative  or  Negative,  according  to  the  Form 
of  the  Equation. 


In  the  Second  Form,  which  is  a  a  d  a  ==  R, 
Make  B  C  =  a ,  the  greater  of  the  two  Roots,  and 
DFor  DT=r</  (Half  the  Coefficient  i)  Then 
will  Q  B  C  F  =  □  T  C  (by  36  e.  3.)  or  a  a  —  a  d 
—  R. 

In  the  Third  Form,  which  is  S  a  — -  a  a  R,  Let 
FB  =  S,  and  CB  or  F  K  =  *  (the  greater  Root ; ) 
Then  will  FCorKBsS-^rf. 

But  by  3 6  e.  3  Fuel. 

[j  CBKorKFC  =  QBH  or 
T  hat  is,  Sa  —  aa'zzz  R. 


But  if  K  B  be  fuppofed  equal  to  a  (the  kfles 
Root)  then  will  KF=S  —  «. 

But  0  KFC=  Q  F  Li  that  is,  S  <?«=»**  SB  Rj 
by  3 6  e>  3  Euch 


VoL.  I. 


%  A  a  * 


CON 


CON 


The  th-ee  Forms  of  Quadraticks  may  alfo  be  con- 
(h  utted  another  iVay,  after  the  following  Manner , 
which  agrees  very  well  with  Harriot  *  Method  of 
Solution ,  by  compleativg  the  Square. 

Thus  :  Suppofe  a aA^-d a 

Draw  a  Line  at  Pleafure,  and  on  it  fet  the  Co¬ 
efficient  dy  and  biled  it  :  At  any  End  of  it  ered 
perpendicularly  a  Right-line  equal  to  the  -/  :  R- 
Then,  with  the  Diftance  between  the  Top  of  the 
Line  and  the  Middle  of  d>  defcribe  a  Circle,  which 
will  give  you  a ,  as  you  fee  \  for  then  V  '■  R  will  be 
a  mean  Proportional,  and  a  a-\-  a  d  ~RRy  by 
14  e.  (  Fuel. 


And  here  ’tis  plain,  that  if  to  R,  the  known  or 
abfolute  Number,  you  add  the  Square  of  Half  the 
Coefficient,  or  of  f  d ,  ’twill  give  you  the  Square 
of  H,  or  of  f  d-\-a\  from  the  Root  of  which,  at 
laft  taking  §•  d>  there  will  remain  a ,  the  leffer  of 
the  two  Roots  fought. 

In  the  Second^  Form,  where  a  a  —  d  a  =  R, 
Let  zx  be  fuppofed  =  a ,  then  will  x  y  =  a —  d-y 
and  confequently  (all  things  being  conftruded  as 
before)  a  a  • —  a  d  =2  R  (By  14  e.  6  Eucl.)  And 
here,  as  before,  QT  d — R  =  HH,  which  is  equal 
to  qj<*+*  r  y  to  the  Square- Root  of  which,  ad¬ 
ding  r  dy  you  have  z  x  or  p  y  =  a. 

As  to  the  Third  Form,  viz.  S  a  —  a  a  =  R, 
where  the  Coefficient  is  the  Sum  of  the  Roots  j  on 


S,  as  a  Diameter,  draw  the  Circle  d ply  then  ap¬ 
ply  in  a  Line  equal  to  the  Square-Root  of  R,  the 
abfolute  Number  perpendicularly  as  before  ;  and 
then  will  S  —  * .  V  :  R  :  :  V  :  R.  a ;  (for  fince  S 
to  the  Sum  of  the  Roots,  if  either  be  <*,  the 
other  muft  be  S — a)  and  therefore  $  a  a  a  =zR. 


CONSTRUCTION  of  Cubic}:  and  Biquadratick 
Equations  in  Algebra. 

This,  I  believe,  was  fir.ft  done  by  Des  Cartesy 
who  (in  the  third  Book  of  his  excellent  Geometry) 
hath  given  us  a  Method  for  the  conftruding  and 
finding  the  true  Roots  of  all  Equations,  not  exceed¬ 
ing  four  Dimenfions,  by  Means  of  a  Parabola  and 
a  Circle  ;  which  Method  was  indeed  not  perfed, 
becaufe  it  would  not  conftrud  any  Equations,  but 
fuch  as  had  their  fecond  Term  hrft  taken  away; 
However,  becaufe  it  was  that  which  gave  the  firil 
Rife  to  Baker's  excellent  Rule,  and  to  whatever 
Improvements  have  been  fince  made  in  it,  ’tis 
proper  to  give  you  an  Account  of  it  in  the  firft 
Place. 

When  the  Second  Term  is  wanting,  Des  Cartes 
reduces  all  Gubick  Equations  to  this  Form,  Z3.  *„ 
a  p  Zy  aaq-=.0y  and  Biquadraticks  to  this,  zx .  *. 
a  pzzy  a  a  qzy  a  a  a  r  =xo ,  where  a  Hands  for 
the  Latus  Reblutn  or  Farameter  of  any  given  Para¬ 
bola)  and  is  fuppofed  equal  to  1,  that  its  Power  may 
produce  no  Trouble  in  Operation  :  By  which 
Means  the  former  Equations  will  Hand  thus,  Z3.*„ 
pZy  q  =  Oy  and  Z4-.  *.  p  z  Zy  qzy  r  =  0. 

Let  then  any  Parabola,  as  F  A  G,  be  fuppofed  to 
be  deferibed,  whofe  Axis  is  ACDKL,  and  its  Pa¬ 
rameter  i=a,  make  A  C  equal  to  \  ay  fo  that  the 
Point  C  will  always  be  within  the  Parabola :  Then 
take  in  the  Axis  (downwards  from  C,  if  P  have  a 
Negative  Sign,  but  upwards  in  the  Axis  produced 
when  it  hath  a  Pofitive  one)  C  D  equal  to  f  pi 
Then  from  the  Point  D  (or  C,  if  the  Quantity  p 
be  wanting  in  the  Equation)  ered  a  Perpendicular 
to  the  Axis,  as  D  E,  and  make  it  equal  to  f  q  ; 
which  D  E  muft  be  on  the  Right-hand,  if  it  have 
a  Negative  Sign  ;  but  on  the  Left,  if  it  be  -f*  q. 
After  which,  deferibing  a  Circle  on  the  Centre  E, 
with  the  Radius  E  A,  it  will  (if  the  Equation  be 


only 


CON 


CON 


only  a  Cubick  one)  cut  the  Parabola  in  as  many 
Points  as  the  Equation  hath  true  Roots  ,•  and  the 
affirmative  ones  will  be  Ordinates  or  Perpendiculars 
let  fall  from  thence  to  the  Axis  on  the  Right-hand ; 
and  the  negative  Roots,  Perpendiculars  let  fall  on 
the  Left-hand  of  the  Axis. 

But  if  the  Equation  be  a  Biquadratick  one,  the 
fourth  Term  r  being  there,  and  having  a  pofitive 
Sign,  then  from  A  take  AR  =  t,  and  produce  A  S 
8=1  c  or  i.  Make  R  S  the  Diameter  of  a  Circle, 
and  at  A  ered  H  A  perpendicularly  ;  I  fay,  the 
other  Circle  muft  pals  through  H,  and  its  Radius 


Will  be  E  H  :  But  if  r  have  a  negative  Sign,  there 
mult  yet  another  Circle  be  drawn  on  the  Diamc- 
E,  *n  which  A  I  mult  be  applied  equal  to 
A  H,  and  that  will  find  the  Point  f,  thro’  which 


the  interfering  Circle  mult  pals,  and  whole  Ra¬ 
dius  will  be  I  E,  and  Centre  E  ;  which  Circle 
may  cut  the  Parabola  in  i,  a,,  3,  or  4,  Points,  from 
Whence  perpendicularly  let  fall  to  the  Axis,  will  be 
all  the  Roots,  whether  Affirmative  or  Negative,  the 
former  of  which  will  be  on  the  fame  Side  with  the 
Centre  E,  when  tis  -}-  q,  and  on  the  other  Side  the 
Axis  when  ’tis  •—  q. 

T  he  Demonltration  of  all  which  he  thus  very 
eafily  gives  us :  If  the  Ordinate  G  K,  by  this  Coh- 
ltrudion  found,  be  called  Z,  then  the  AbfcilTa  A  k 
will  be  Z  a,  becaufe  the  Ordinate  is  a  mean  Pro¬ 
portional  between  the  Parameter  (here  1)  and  the 
AbfcilTa  (by  the  firft  Property  of  the  Parabola;) 
wherefore,  if  from  A  K  you  take  AC=b  and 
alfo  CDr:^,  you  will  find,  by  that  means,  the 
Remainder  D  K  or  E  M,  which,  in  this  Notation, 
will  be  ZZ  —  \p  — •  f  ( See  Figure  the  Firft)  whofe 
Square  will  be  Z+  —  Z  Z  />  —  Z  Z  +  -fl 
+  And  becaufe,  by  the  Conftrudion,  D£  or 
KM  =£2,  the  whole  G  M  will  be  =  Z4-**, 
and  its  Square  will  be  Z  Z  -}-  q  Z  -{-  i  q  q.  And 
then  this  and  the  former  Square  of  E  M  together 
and  you  wiU  have  the  Square  of  the  Radius  E  G> 

Z  ^  -jj-  qZ~\~^p  T  :+ 7  ?  +  r  p-\±  $  (by 
47  e.  Eucl)  which  Radius,  or  its  Equal  E  H,  may 
be  exprefied  another  way,  if  We  confider  that  E  D 
—  2  *}■>  and  AD  =  f  /> -f- f ,  for  then  the  Hypothe- 
nufe  E  A  will  be  f  J  + 

Wherefore,  fince  AH  is  a  mean  Proportional  be¬ 
tween  A  S  i,  and  AR  s=  r,  it  muft:  itlelf  be 
noted  by  y  :  r  ;  Alfo,  fince  E  A  H  is  a  Right-an^le, 
the  Square  of  EH  =  the  Sum  of  the  Squares  of 
HA  and  EA,  that  is,  □  of  HE  or  EGai?« 
+  +  +  ?  +  which  laft  Quantity  bein» 

T"  4  =  □  E  G,  as  was  proved  before :  If  you  com¬ 
pare  them  together,  you  will  find  this  Equation  to 
arile  Z4-=*.  -f-/>ZZ  —  q  Z  r ,  whence  ’tis 
plain  I  K  is  the  true  Root.  Jj).  E.  D. 

Thus  far  went  Des  Cartes  in  this  Matter  ;  but 
he  confidering  only  the  Axis  of  the  Parabola,  and 
not  thinking  of  what  might  be  done  by  the  tither 
Diameters,  could  not  conftrud  any  Equations,  but 
from  which  he  had  firft:  ejeded  the  fecond  Term. 
But  our  Baker  took  the  Diameters  or  Parallels  to 
the  Ax  alfo  into  Confideration,  and  by  that  means 
did  exceedingly  perfed  and  improve  this  Conftruc- 
tion  of  Des  Cartes ,  and  made  it  univerfal  for  all 
Equations  not  exceeding  four  Dimenfions,  without 
any  previous  Redudion  of  them,  or  taking  any  of 
the  Terms. 

And  his  Method  is  this,  as  you  may  find  in  his 
Clavis  Geometrica. 


Taking  any  Parabola,  let  the  Farameter  or  Eatus 
Rettum  be  called  1  =  L  (that  fo  the  Power  ot  L 
may  create  no  Trouble)  and  its  Vertex  then,  at 
Right-angles  to  the  Axis,  inferibe  RA  =  (for 
Half  the  fecond  Term  in  the  Equation)  and  then 
iliall  its  Point  A  be  the  Vertex  of  the  Diameter 
A  D,  to  be  drawn  parallel  to  the  Axis ;  fo  that  the 
Diftance  of  this  Diameter  from  the  Axis  is  always 
5  °f  Pj  or  4  °f  P  L  (for  L  is  equal  but  to  1) ;  and 
confequently,  when  p  =  o,  or  when  the  fecond 
Term  is  wanting  (as  in  Des  Cartes  his  Conftruc- 
tion)  AD  will  be  in  the  Axis,  and  the  Points,  R ,af 
and  A,  all  coincident.  Next  in  this  Diameter 
A  D,  he  determines  the  Point  D  by  the  Length 
of  AD,  and  then  ereds  in  D  a  Perpendicular °to 
DA,  as  D  H,  whole  Length  he  determines  allb, 
and  by  that  means  find  H  the  Centre  of  the  Cir¬ 
cle,  which  is  to  interfed  or  touch  the  Parabola  : 

And 
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And  this  he  performs  by  what  he  calls  his  Central 
Rule}  viz. 


PP 


1  4  +  t  2L  —  AD}  And, 

„  L  .  HL  ,  H_J_  _r _ ,  nH 

2  +  6  L  L  +  4  LL  +  2  LL  —  D  H‘ 


Which  two  Rules  are  demonftrated  in  his  Book 
and  here,  under  the  Word  Central  Rule ,  which 
fee  ;  and  becaufe  L=  i,  they  may  be  contracted 
thus, 


i  p  p  q 

*:  7+8  ±t=b=ad- 


2. 


P_  ,  PPP 
2  *"  6 


J- —  4--—  r  =  i=:DH. 
'  4 


And  you  mull  obferve,  that  in  the  former  of 
thefe  Rules  -j-  fignifies  downwards  from  the  Point 
A,  and  —  upwards  from  it  ,*  and  in  the  latter  Rule 
-f-  fignifies  towards  the  Left-hand,  as  — •  doth  to¬ 
wards  the  Right ;  fo,  according  as  the  Affirmative 
or  negative  Roots  prevail,  H  will  be  on  the  Left  or 
Right-hand  of  D. 

And  in  both  Parts  if  p  q  or  r  be  =  <?,  the  Mem¬ 
ber  where  it  is  found  will  vanilh  and  become  alfo 

As  to  the  Signs  of  the  Quantities  in  his  Rule,  he 
makes  p  always  retain  the  Sign  it  hath  in  the  Equa¬ 
tion,  but  q  always  puts  on  a  contrary  one  to  what 
it  had  there ;  r  is  always  with  a  pofitive  Sign,  ex  :ept 
when  p  r  have  contrary  Signs  in  the  Equation,  and 
then  r  will  always  have  a  negative  Sign  in  the  Rule. 

Having  thus,  by  his  Central  Rule,  found  H  the 
Centre  of  the  Circle,  the  next  Work  is  to  deter¬ 


mine  the  Radius,*  and  if  the  Equation  be  no  higher 
than  a  Cubick,  H  A  is  always  the  Radius  ,*  but  if  it 
be  a  Biquadratic^  then  fuppofing  — S,  or  that  the 
fifth  Term  (or  abfolute  Number)  be  a  negative 
Quantity,  take  in  the  Line  AH  (produced  both 
ways  if  there  be  Occafion)  A I  =  L  above,  and 
A K  =  S ;  and  making  IK  a  Diameter,  defcribe 
the  Semicircle  K  L  I,  and  eredt  at  the  Point  A  the 
Line  A  L  perpendicularly  ;  which  therefore  will  be 
a  mean  Proportional  between  AK  and  A I :  I  fay, 
the  Circle  muft  pafs  through  L,  and  H  L  will  be  the 
Radius. 

But  if  it  be  -J-  S,  you  muft  draw  another  Dia¬ 
meter  H  A,  and  therein  fit  in  or  apply  AZsqto 
L  A  before  found,  (for  now  the  Square  of  A  L  is 
to  be  taken  from  HA,  as  in  the  former  Cafe  it  was 
to  be  added  to  it)  which  will  find  the  Point  Z 
through  which  the  Circle  muft  pafs,  and  the  Radius 
will  be  H  Z,  which  Circle  being  drawn,  it  will  cut 
the  Parabola  in  4,  3,  a  or  r,  or  in  no  Point  ;  and 
according  to  the  Number  of  fuch  InterfeClions,  will 
the  real  Roots  of  the  Equation  be  found,  which 
will  be  always  fo  many  Perpendiculars  from  thole 
Points  to  AD,  as,  e.  gr.  N O  on  the  Left-hand, 
M  0  on  the  Right,  &c.  Of  which,  if  there  be  no  p  or 
fecondTerm,  and  alfo  it  be  —  r,  then  on  the  Left- 
hand  are  the  pofitive  Roots,  and  the  negatives  ones 
on  the  Right-hand  :  But  if  the  fecond  Term  be  there, 
and  with  a  negative  Sign,  as — p ,  then  N  0  on  the 
Left-hand  are  Affirmative,  and  the  others  M  0  on 
the  Right,  Negative  ;  but  if  it  bc-f-/>,  ’tis,  on  the 
contrary,  N  0  Negative,  and  M  0  Pofitive. ' 

The  Demonftration  of  all  which  is  very  eafy  to 
one  that  hath  confidered  the  Demonftration  above 
given  from  Dee  Cartes ,  on  which  this  entirely  de¬ 
pends  ;  taking  into  Confederation  alfo  the  Property 
of  the  Parabola,  which  Baker  had  from  Mr.  Strode 
of  Maperton ,  that  The  Latus  ReEium  :  Is  to  the  Sum 
of  any  two  Ordinates  :  :  As  their  Difference  :  Is  to 
the  Difference  of  the  Abfciffd. 

CONSTRUCTION,  [in  Grammar']  is  the  natu¬ 
ral,  juft,  and  regular  placing  and  difpofing  of  Words 
in  a  Difcourfe,  fo  as  to  make  proper  and  intelligi¬ 
ble  Senfe ;  and  is  either  Simple  or  figurative. 

Simple  CONSTRUCTION,  is  that  wherein  all 
the  Terms  or  Parts  of  the  Difcourfe  are  placed  in 
their  natural  Order. 

figurative  CONSTRUCTION,  is  that  wherein 
the  Simplicity  is  receded  from,  and  certain  Expref- 
fions  are  ufed,  that  are  fhorter  and  more  elegant 
than  Nature  affords. 

CONSUETUDINIBUS  &  Servitiis ,  [in  Law] 
a  Writ  of  Right  that  lies  againll  the  Tenant,  that 
deforceth  his  Lord  of  the  Rent  or  Service  due  to 
him. 

CONSULTATION,  is  a  Writ  whereby  a  Caufe, 
being  formerly  removed  by  Prohibition  from  the 
Ecclefiaftical  Court,  or  Court  Chriftian,  to  the 
King’s  Court,  is  returned  thither  again  j  for  the 
Judges  of  the  King’s  Court,  if,  upon  comparing  the 
Libel  with  the  Suggeftion  of  the  Party,  they  do 
find  the  Suggeftion  falfe,  or  not  proved,  and  there¬ 
fore  the  Caufe  to  be  wrongfully  called  from  the 
Court  Chriftian,  then,  upon  this  Confultation  or 
Deliberation,  they  decree  it  to  be  returned  again; 
whereupon  the  Writ  in  this  Cafe  obtained  is  called 
a  Confultation. 

CONSUMPTION,  in  general,  fignifies  a  De¬ 
feat  of  Nourifhment,  or  the  confuming,  wafting  or 
decaying  of  the  Body,  and  particularly  of  the  muf- 
cular  Flefh  :  ’Tis  frequently  attended  with  a  hetftick 
Fever,  and  is  divided  into  feveral  Kinds  according  to 
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the  Variety  of  its  Caufe,  and  the  Parts  it  principally 
affeCts,  as  a  Scorbutick  Confumption,  a  Confump- 
tion  of  the  Lungs,  &c. 

CONTACT,  [ Contains ,  L.~)  is  when  one  Line, 
Plane,  or  Body  is  made  to  touch  another,  and  the 
Parts  that  do  thus  touch,  are  called  the  Points  or 
Places  of  Contatf. 

CONTAGION,  the  communicating  or  trans¬ 
ferring  of  a  Difeafe  from  one  Body  to  another,  by 
certain  Steams  or  Effluvia  tranfmitted  from  the 
Body  of  the  Tick  Perlbn.  Some  Difeafes  are  Con¬ 
tagious  by  immediate  ContaCt  or  Touch,  as  the 
Madnels  of  a  Dog,  which  is  communicated  by  bite- 
ingj  and  the  Venom  of  the  French-Pox,  which  is 
tranfmitted  from  the  infected  Perlbn  in  the  ACt  of 
Copulation }  fometimes  the  Contagion  is  propagated 
by  infedted  Cloaths,  as  in  the  itch  and  Leprofy  j 
and  there  are  fome  Contagions  that  are  tranfmitted 
through  the  Air  to  a  conliderable  Diitance,  as  the 
Plague  and  other  peftilential  Diftempers :  in  which 
Cafe  the  Air  is  faid  to  be  contagious,  that  is,  full 
of  contagious  Particles  or  Effluvia.  L. 

CONTEMPLATION,  is  tire  preferving  of  the 
Idea  which  is  brought  into  the  Mind  for  fome  time 
actually  in  View.  L. 

CONTENEMENT,  fcems  to  be  Freehold  Land 
which  lies  next  a  Man’s  Tenement  or  Dwelling- 
Houfe,  that  is,  in  his  own  Occupation. 

CONTENT,  [in  Solid  Geometry ]  is  the  Meafure 
of  any  folid  Figure,  viz.  in  Cubick  Inches  or  Feet, 
&c. 

CONTIGUITY,  [ Contiguitas ,  LI]  is  only  the 
Surface  of  one  Body’s  touching  that  of  another. 
But  Continuity  is  the  immediate  Union  of  the  Parts 
which  compole  any  natural  Body,  fo  that  one  can¬ 
not  tell  where  one  begins,  and  another  ends. 

CONTIGNATION,  [in  Architetture]  a  Story 
in  Building,  the  laying  of  Rafters  together.  L. 

CONTIGUOUS  Angles,  [in  Geometry ]  are  fuch 
as  have  one  Leg  common  to  each  Angle,  and  are 


otherwife  called  Adjoining  Angles.  Thus,  the  An¬ 
gle  a  and  d  are  called  Contiguous  Angles ,  but  b  and 
c  Oppojlte  or  Vertical.  See  Angle. 

CONTINENT,  [in  Geography ]  is  a  great  Ex¬ 
tent  of  Land,  which  comprehends  feveral  Regions 
and  Kingdoms,  and  which  is  not  interrupted  or  fe- 
parated  by  Seas. 

CONTINENT  Caufe  of  a  Diftemper,  is  that 
on  which  the  Difeafe  depends  fo  immediately,  that 
it  continues  fo  long  as  that  remains,  and  no  longer. 
Thus  a  Stone  flicking  in  the  Ureters,  is  the  conti¬ 
nent  Caufe  of  a  Suppreffion  of  Urine. 

CONTINENT  F ever,  is  that  which  performs 
its  Courfe  without  either  Intermiffion  or  Remiflion. 

CONTINGENT,  is  a  cafual  Event,  which  may 
or  may  not  happen  to  come  to  pals.  ’Tis  fome¬ 
times  alfo  in  Mathematicks  ufed  for  the  Word 
Tangent. 

CONTINGENT  Line,  [in  Dialling]  isfuppofed 
to  arife  from  the  Intcrfc&ion  of  the  Plane  of  the 
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Dial  with  the  Plane  of  the  Equinoctial  }  and  con' 
fequcntly  in  this  Line  the  Hour  Lines  of  the  Dial 
and  the  Hour  Circles  in  ter  fed:  each  other  Tbs 
Line  is  always  at  Right-angles  with  the  Subflilar 
Line. 

CONTINGENT  J Line,  the  fame  with  Tangent 
Line. 

CONTINGENT  Ufe,  [in  Law]  is  an  Ufe  li¬ 
mited  in  a  Conveyance  of  Land,  which  may  or 
may  not  happen  to  veft,  according  to  the  Contin¬ 
gency  exprefled  in  the  Limitation  of  fuch  Ufe. 

CONTINUAL  Claim ,  is  a  Claim  made  from 
time  to  time  within  every  Year  and  Day,  to  Land, 
or  other  Thing,  which,  in  fome  RefpeCt,  we  can¬ 
not  attain  without  Danger. 

CONTINUAL  Fever,  is  that  which  fometimes 
remits  or  abates,  but  never  perfedly  intermits ;  that 
is,  the  fick  Perfort  is  fometimes  better,  but  never 
perfectly  free  from  the  Fever. 

CONTINUAL  Proportion,  Arithmetical  and 
Geometrical.  See  Progrejjion. 

CONTINUANDO,  is  a  Word  ufed  in  Law, 
when  the  Plaintiff  would  recover  Damages  for  fe¬ 
veral  Trefpafles  in  the  fame  ACtion  :  For  in  one 
ACtion  of  Trefpafs  they  may  recover  Damages  for 
divers  Trefpafles,  laying  the  firft  with  a  Continu  an  do 
to  the  whole  Time,  and  in  this  Form  j 

CONTINUANDO  Tranfgrejjionem  prcediBam, 
<&c.  a  pradiffo  die,  <&c.  ujque  talem  diem  j  fo  in¬ 
cluding  the  laft  Trefpafs.  L. 

CONTINUED  Quantity ,  or  a  Continuum,  is 
that  whofe  Parts  are  infeparably  joined  and  united 
together,  fo  that  you  cannot  diftihguilh  where  one 
begins  and  another  ends.  See  Difcrete  Quantity. 

CONTINUED  Proportion,  [in  Arithmetick ]  is 
that  wherein  the  Confequent  of  the  firft  Ratio,  is 
the  fame  with  the  Antecedent  of  the  fecond,  as 
4:  8  : :  8  :  16. 

And,  on  the  contrary,  if  the  Confequent  of  the 
firft  Ratio  be  different  from  the  Antecedent  of  the 
fecond,  the  Proportion  is  faid  to  be  difcrete,  as 
3  :  6: :  4:  8. 

CONTINUED  Zotle.  See  Zocle. 

CONTINUED  Bafe ,  [in  Mufick]  is  that  which 
continues  to  play  conflantly,  both  during  the  ReciJ 
tatives,  and  to  fuftain  the  Choir  or  Chorus,  the 
fame  as  Thorough  Bafe. 

CONTINUITY,  [Continuitas  L.]  is,  as  the 
Schoolmen  ufually  define  it,  the  immediate  Cohe- 
fion  of  Parts  in  the  fame  Quantum,  but  others  de¬ 
fine  it  a  Mode  of  Body,  whereby  the  two  Extremes- 
become  one  j  others  define  it  a  State  of  Body  re- 
fulting  from  the  mutual  Implication  of  its  Parts. 
And  it  is  of  two  Kinds. 

Mathematical  CONTINUITY,  which  is  merely 
imaginary  and  fictitious,  becaufe  it  fuppofes  real  or 
phyfical  Parts  where  there  are  none. 

Phyfcal  CONTINUITY  :  This  is  ftriCHy  that 
State  of  two  or  more  Parts  or  Particles/ whereby 
they  appear  to  adhere  or  conftitute  one  interrupted 
Quantity  or  Continuum  j  or  between  which  no  in¬ 
termediate  Space  is  perceived.  The  Schoolmen 
again  diftinguifh  it  into  two  other  Kinds  of  Con¬ 
tinuity  ;  as, 

Homogeneous  CONTINUITY,  is  that  where  the 
Bonds  or  Extremes  of  the  Parts  are  not  perceived 
by  our  Senfes,  and  this  agrees  even  to  Water,  Air, 
&c. 

Heterogeneous  CONTINUITY,  is  where  the 
Extremes  of  certain  Parts  are  indeed  perceived  by 
the  Senfes,  yet,  at  the  fime  time,  the  Parts  are  otF 
ferved  to  be  clofely  link’d  to  each  other,  either  iri 
Virtue  of  their  Situation,  Figure,  &c.  j  and  this  is 
2  B  b  b  chiefly 
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chiefly  attributed  to  the  Bodies  of  Animals  and 
Vegetables. 

CONTINUUM,  or  continued  Quantity  [in  Phy- 
fuki]  is  a  Quantity  or  Coextenfion,  the  Parts  of 
which  are  not  divided  }  but  are  joined  or  connect¬ 
ed  together,  fo  as  to  leave  no  Room  to  determine, 
where  one  begins  and  the  other  ends. 

CONTOUR,  [in  Painting]  the  Out-line, or  that 
which  terminates  and  defines  a  Figure :  The  Con¬ 
tour  of  a  Figure  makes  what  we  call  the  Draught 
or  Deflgn ',  the  Contour  of  a  Face  is  the  Linea¬ 
ments  of  it. 

CONTOUR,  [in  ArchiteSlure ]  the  Out-line  of 
any  Member,  as  that  of  a  Bafe,  a  Cornice,  or  the 
like. 


CONTOURNE  [in  Heraldry ] 
fignifies  a  Beaft  Handing  or  running 
to  the  finifler  Side  of  the  Efcut- 
cheon,  being  always  fuppofed  to 
look  to  tlje  Right,  if  not  other- 
wife  expreffed,  as  in  the  Scutcheon 
annexed.  • 


CONTOURNIATED  [with  Antiquaries']  a 
Kind  of  Medaillions,  flruck  with  a  certain  Hollo w- 
nefs  all  around,  which  leaves  a  Circle  on  each  Side, 
and  with  Figures  that  have  fcarce  any  Relievo,  in 
Comparifon  with  the  true  Medaillions. 

CONTRABANDED  Goods ,  are  fuch  as  are 
prohibited  by  Ad  of  Parliament  or  Proclamation  to 
be  imported  into,  or  exported  out  of  this  into  other 
Nations. 

CONTRACT,  is  a  Covenant  or  Agreement, 
with  a  valuable  or  lawful  Caufe  or  Confederation ; 
orelfe  one  Thing  muft  be  given  for  another,  which 
is  called  Quid  pro  quo  as  if  I  fell  my  Horfe  for 
Money,  or  covenant  to  make  you  a  Leafe  of  my 
Manor  in  Conflderation  of  io  much  Money  ;  thefe 
are  good  Contrads,  becaufe  one  Thing  is  given  for 
another :  But  if  a  Man  make  Promife  to  me  that 
I  fhall  have  Twenty  Shillings,  and  that  he  will  be 
Debtor  to  me  thereof  j  and  after  I  ask  the  Twenty 
Shillings,  and  he  will  not  deliver  it,  yet  I  fhall 
never  have  an  Adion  to  recoyer,  becaufe  the  Pro¬ 
mife  was  no  Contrad,  but  a  bare  Promife,  and 
ex  nudo  Radio  non  oritur  Atlio  :  But  if  any  thing 
were  given  for  the  Twenty  Shillings,  though  it  be 
but  the  Value  of  a  Penny,  then  had  it  been  a  good 
Contrad. 

CONTRACTILE,  is  a  Word  ufed  by  fome 
Phyficians  to  exprefs  fuch  Mufcles,  and  other  Parts 
of  the  Body,  as  are  ufually  contraded. 

CONTRACTILE  Force ,  that  Power  or  Pro¬ 
perty  inherent  in  certain  Bodies,  whereby  they  are 
enabled  to  draw  themfelves  up  again,  after  they 
have  been  extended,  to  their  former  Dimenfions. 

CONTRADICTORY  Propofitions ,  [in  Logic k] 
are  either  fuch  as  confifl  of  an  Univerfal  and  Par¬ 
ticular,  of  which  one  affirms,  and  the  other  denies, 
as  thus  j  All  Right-lined  Triangles  have  the  Sum  of 
their  Angles  equal  to  two  Right  ones  j  Jome  Right- 
lined  Triangles  have  not  the  Sum  of  their  Angles 
equal  to  two  Right  ones  j  or  elfe  they  are  both  Sin¬ 
gular  and  Particular,  one  affirming,  the  other  de¬ 
nying  the  fame  Thing,  as  the  Circle  is  Squarable , 
the  Circle  is  not  Squarable. 

CONTTRA-Fi^/rrf,  or  Counter-Fijfure ,  is  a  Fif- 
fure  on  one  Side  of  the  Head,  occafioned  by  a  Blow 
or  Fall  upon  the  other.  L. 

CON  FRA  For  mam  Collationis ,  is  a  Writ  that 
lies  where  a  Man  hath  ,  given  Lands  in  perpetual 
Alms  to  any  Religious  Houfe,Hofpital,  &c.  For  if 


they  alien  the  Lands,  then  the  Donor  or  his  Heirs 
may  recover  them  by  this  Writ,  but  not  of  the 
Alienee,  although  he  be  Tenant  ;  tho'  in  all  other 
Adions,  where  a  Man  demands  Freehold,  the  Writ 
fhall  be  brought  againft  the  Tenant.  L. 

CONTRA  Formam  Feoff amenti ,  is  a  Writ  that 
lies  for  the  Heir  of  a  Tenant  infeoflfed  of  certain 
Lands  or  Tenements  by  Charter  of  Feoffment  of  a 
Lord,  to  make  certain  Services  and  Suits  to  his  Court, 
and  is  afterwards  diftreined  for  more  than  is  con¬ 
tained  in  the  faid  Charter:  This  Writ  lies  not  for 
the  Plaintiff,  who  claims  to  purchafe  from  the  firfl 
Feoffee,  but  for  the  Hetr  to  the  firfl:  Feoffee.  L. 

CONTRA-HARMONICAL  Proportion ,  [in 
Arithmetic X’]  is  that  Relation  of  three  Terms,  where¬ 
in  the  Difference  of  the  firfl:  and  fecond  is  to  the 
Difference  of  the  fecond  and  third,  as  the  third  is 
to  the  firfl ;  thus  3,  5,  and  6  are  Numbers  contra- 
harmonically  Proportional,  for  2  :  1  : :  6 :  3. 

To  find  a  mean  contra-harmonical  Proportional 
to  two  given  Quantities  :  The  Rule  is,  divide  the 
Sum  of  the  two  fquared  Numbers  by  the  Sum  of 
the  Roots,  and  the  Quotient  will  be  a  contra-har¬ 
monical  mean  Proportional  between  the  Roots. 

CONTRA- Indications,  are  divers  Confiderations 
in  a  Difeafe,  that  diffuade  a  Phyfician  from  ufing 
fuch  a  Remedy,  when  other  Things  induce  him  to 
it. 

CONTRAMANDATIO  Placiti,  [in  Law]  feems 
to  fignify  a  Refpiting,  or  giving  the  Defendant  fur¬ 
ther  Time  to  anfwerj  or  an  Imparlance,  or  coun¬ 
termanding  what  was  formerly  ordered.  L. 

CONTRA  Mure ,  [in  Fortification]  is  a  little 
W all  built  before  another  Partition  W all  to  {Leng¬ 
then  it,  fo  that  it  may  receive  no  Damage  from  the 
adjacent  Buildings. 

CONTRARY  Propoftions ,  [in  Logic  k]  are  two 
univerfal  Enunciations,  of  which  one  affirms,  and 
the  other  denies  j  as  all  Squares  are  Parallelograms  ; 
no  Squares  are  Parallelograms. 

CONTRARY  Flexion  and  Retrogrefion  of  Curves, 
when  a  Curve  Line  as  A  F  K  (Fid.  Hafs  Fluxions , 
P*S-  I53-) 

CONTRARY  Legfd  Hyperbola,  is  an  Hyper¬ 
bola,  fo  called  by  Sir  Jfaac  Newton,  becaufe  its 
Legs  are  convex  towards  contrary  Parts,  and  run 
contrary  Ways.  See  Curves. 

CONTRAST  [in  Sculpture ,  Painting ,  &c.]  ex- 
preffes  an  Oppofition  or  Difference  of  Pofition, 
Attitude,  &c.  of  two  or  more  Figures  contrived  to 
make  a  Variety  in  a  Carving,  Painting,  <&c.  as  when 
in  a  Group  of  three  Figures,  one  is  fhewn  before, 
another  behind,  &  third  fide-ways,  they  are  faid  to 
be  in  Contrail.  Some  define  Contrail  to  be  an 
Oppofition  between  the  Lines  which  form  the 
Objedls. 

But  befides  the!  Pofition  of  the  Figures,  there  is 
a  Contrail  in  the  [everal  Members  of  them,  as  if 
the  right  Arm  advance  the  farthefl,  the  right  Leg 
ihould  be  hindermpfl,  <&c. 

To  CONTRASlT,  [in  Architedlure]  is  to  avoid 
the  Repetition  of  the  fame  Thing,  in  order  to  pre- 
fent  a  pleafing  Variety. 

CONTRATE  Wheel,  is  that  Wheel  in  Pocket- 
Watches  and  others  which  is  next  to  the  Crown- 
Wheel,  whofe  Teeth  and  Hoop  lie  contrary  to  thofe 
of  other  Wheels,  whence  it  hath  its  Name. 

CONTRAV  ALL  ATION,  or,  The  Line  of  Con - 
travallation ,  [in  Fortification]  is  a  Trench  guarded 
with  a  Parapet,  and  ufually  cut  round  about  a  Place 
by  the  Befiegers,  to  fecure  themfelves  on  that  Side, 
and  to  flop  the  Sallies  of  the  Garifbn  y  ’tis  without 
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Musket-Shot  of  the  Town  ;  fo  that  the  Army  form¬ 
ing  a  Siege,  lies  between  the  Lines  of  Circumvalla- 
tion  and  Contravallation. 

CONTRAVENTION,  [in  Law]  a  Man’s  fail¬ 
ing  or  difcharging  his  Word,  Obligation,  Duty,  or 
the  Laws  or  Ctriioms  of  the  Place  ;  fomctimes  it 
implies  the  Non-execution  of  an  Ordinance. 

CONTREBANDE,  [in  Heraldry ]  is,  with  the 
French,  the  fame  that  we  call  Bendy  of  fix  per  Bend 
finifter  counterchang’d. 

CONTREBARRE,  [in  Heraldry]  is,  with  the 
French,  the  fame  that  we  call  Bend  finifter  per  Bend 
counterchang’d. 

CONTRECHEVRONNE,  [in  Heraldry]  fig- 
nifies  a  Shield  parted  by  fome  Line  of  Partition. 

CONTRECOMPONE,  [in  Heraldry]  is,  with 
the  French,  what  we  call  Count er-compone,  and  is 
when  the  Figure  is  compounded  in  two  Pieces. 


CONTRE-ERMINE,  [in  Heral¬ 
dry]  fignifies  contrary  to  Ermine, 
and  is  a  Black  filled  with  white  Spots, 
as  Ermine  is  a  White  filled  with 
black  Spots,  and  fome  Writers  call 
this  Ermine.  See  the  Efcutcheon. 
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CONTRE-ESCARTELE  [in  Heraldry]  figni¬ 
fies  counter- quarter’d,  and  denotes  the  Efcutcheon, 
after  being  quarter’d,  to  have  each  Quarter  again 
divided  into  two,  fo  that  there  may  be  faid  (tho’ 
improperly)  to  be  eight  Quarters  or  Divifions.  F. 

CONTRE-FACE  [in  Heraldry]  fignifies  what 
we  call  Barry  per  Vale  counrerchanged.  F. 

CONTRE-PALLE,  [yn  Heraldry]  is  when  an 
Efcutcheon  is  divided  into  12  Pales  parted  per 
Feffe,  the  two  Colours  being  counterchang’d,  fo 
that  the  upper  are  of  one  Colour  or  Metal,  and 
the  lower  of  another.  F. 

CONTRE-POTENCE,  [in  He¬ 
raldry]  or  Counter -rpotent,  is  account¬ 
ed  a  Furr,  as  well  as  Vare  and  Er¬ 
mine;  but  compofed  of  fuch  Pieces 
as  reprefent  the  Tops  of  Crutches, 
called  in  the  French  Tongue,  Po- 
tences,  and  in  old  English,  Patents ; 
and  fome  have  called  it  Vary  cuppe 
and  Vary  taffe ,  as  in  the  Efcutcheon. 

-  CONTRE-POINTE,  [in  Heral- 


is  when  two  Chevrons  in  one 
Efcutcheon  meet  in  the  Points,  the 
one  rifing  as  ufual  from  the  Bafe, 
and  the  other  inverted,  fettingfrom 
the  Chief,  fo  that  they  are  counter 
or  oppofite  one  to  the  other  in  the 
,  Points,  as  in  the  Figure,  they  may 

be  alfo  counterpointed  the  other  Way,  i.e.  when 
they  are  founded  upon  the  Sides  of  the  Shield, 
and  the  Points  meet  that  Way,  which  we  call 
counter -pointed  in  Feffe,  and  the  French ,  contre- 
■  pointe  en  Fafce. 

CONTRE-JjWw  cPyronde,  a  Term  in  Fortifica¬ 
tion,  the  fame  with  the  Counter-Swallow  s  Tail, 
which  fee. 


CONTRE-VAIRE,  [in  Heraldry] 
is  reprefented  as  in  the  Efcut¬ 
cheon. 


CONTRIBUTIONS  F acienda,  is  a  Writ  that 
lieth  where  more  are  bound  to  one  Thing,  and  but 


one  is  put  to  the  Burden  :  As  if  Joint-Tenants,  or 
Tenants  in  Common,  hold  a  Mill,  pro  indivlifo ,  and 
are  equally  to  take  the  Profits  thereof;  the  Mill  fal¬ 
ling  to  Decay,  and  one  or  more  of  them  refufing 
to  contribute  towards  the  Reparation,  the  reft  fhall 
have  this  Writ  to  compel  them.  L. 

CONTROLLER,  *  is  an  Officer  who  keeps  a 
Roll  of  all  other  Officers  Accounts  ;  and  in  Eng¬ 
land  we  have  divers  Officers  of  this  Name,  as  Con¬ 
troller  of  the  King's  Hottfe ,  Controller  of  the  Navy , 
Controller  of  the  Cufloms,  Controller  of  Callais,  Con¬ 
troller  of  the  Mint ,  Controller  of  the  Hamper,  who 
takes  all  Things  fealed  in  Leather  Bags  from  the 
Clerk  of  the  Hamper,  and  Controller  of  the  Pipe , 
who  writes  Summons  to  the  Sheriffs  to  levy  the 
Debts  of  the  Pipe. 

CONTUSION  of  a  Bone,  is  the  bruifing  of  a 
Bone  by  fome  hard  and  blunt  Thing,  that  though  it 
outwardly  appear  Whole,  yet  inwardly  it  is  really 
Injured  and  out  of  Order.  L. 

CONVENTIO,  is  a  Word  ufed  frequently  both 
in  ancient  and  modem  Pleadings  at  Law.  L. 

CONVENTION,  is  a  Writ  that  lieth  for  any 
Covenant  in  Writing  not  performed.  Fitz-Herbert 
calls  it  a  Writ  of  Covenant.  Nat.  Brev.  Fol.  145. 

CONVERGING,  or  Convergent  Pays,  [in  Op- 
ticks]  are  thofe  Rays  which,  going  from  divers 
Points  of  the  Objedt,  incline  towards  one  another, 
till  at  laft  they  meet  and  crofs,  and  then  become 


F 


Diverging  Rays.  Thus  the  Rays  AB  and  GB  do 
Converge  till  they  come  to  the  Point  B,  and  then 
they  Diverge  and  run  off  from  each  other  in  the 
Lines  B  E,  B  F. 

CONVERGING  Hyperbola,  is  one  w’nofe  Con¬ 
cave  Legs  bend  in  towards  one  another,  and  run 
both  the  fame  Way.  See  Curves. 

CONVERGING  Series,  is  a  Method  of  Ap¬ 
proximation,  ftill  nearer  and  hearer  towards  the 
true  Root  of  any  Number  or  Equation,  even  tho’ 
it  be  impoffible  to  find  any  fuch  true  Roots: 
Numbers.  See  Approximation  and  Square  Boots. 

CONVERGING,  CONVERGENT  Lines  [in 
Geometry]  are  fuch  as  continually  approximate  or 
approach  nearer  one  another,  or  whofe  Diftancs 
becomes  continually  lefs  and  lefs  :  Thefe  are  oppo¬ 
fite  to  divergent  Lines,  the  Diftance  of  which  be¬ 
comes  continually  greater ;  thofe  Lines  which  con¬ 
verge  one  v/ay,  diverge  another. 

CONVERSION  of  Equations ,  [in  Algebra]  is 
thus  ;  if  the  Quantity  fought,  or  any  Part  or  De¬ 
gree  of  it  be  in  Fradtions,  let  all  be  reduced  to  one 
common  Denomination,  (by  Multiplication  of  the 
Whole,  by  the  Denomination  of  the  Fractional 
Part)  and  then  omitting  the  Denominators,  com 
tinue  the  Equation  in  the  Numerators  only.  Thus, 

fuppofe  a  —  b s^;  j*  -  -f -h-\-b  ■,  multiply  all 

by  d,  and  it  will  ftand  thus,  da  —  db=zaa^-cc 
4-dh  4-  db.  ’Tis  called  by  Vieta,  Ifomeria. 
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CONVERSION  of  Trap  options  [in  Logic  k]  is 
the  changing  of  the  Subjeft  into  the  Place  of  die 
Predicate,  and  the  Predicate'  into  the  Place  of  the 
Subjedt,  and  yet  always  retaining  the  fame  Quantity 
of  both  Proportions ■,  as,  every  right-lin’d  T riangle 
hath  the  Sum  of  its  Angles  equal  to  two  right  ones, 
every  right-lin’d  Figure  that  hath  the  Sum  of  its 
Angles  equal  to  two  right  ones,  is  a  Triangle. 

CONVEXITY  [ Convexitas ,  L.]  fignifies  any 
Protuberancy  or  Swelling  out  of  any  thing  j  as 
GlalTes  are  faid  to  be  convex,  when  they  are  thicker 
in  the  Middle  than  at  the  Edges ;  or  rather,  when 
their  Surface  rifes  up  regularly  (fo  Vitellio  defines  it) 
above  the  Plane  of  the  Bafe  ;  as  they  are  concave, 
when  the  Surface  finks  down  regularly,  or  with  a 
regular  Curvity  below  it ;  fo  that  the  fame  Thing 
may  be,  and  often  is,  concave  within,  and  convex 
without. 

Here  follows  fome  Properties  of  Convex  Glaffes. 

1.  If  an  Objedt  be  in  the  Focus  of  a  Convex 
Glals,  and  the  Eye  on  the  other  Side  the  Glafs,  the 
Objedt  will  appear  eredt  and  diftindt. 

2.  If  any  Objedt  be  in  the  Focus  of  a  Convex 
Glals,  and  the  Eye  in  the  oppofite  Focus  on  the 
other  Side,  it  will  appear  under  the  fame  Angle,  as 
if  the  Eye  were  in  the  Place  of  the  Glafs  j  and  con- 
fequendy  the  Diftance  being  double  in  that  Pofi- 
tion  of  the  Eye  and  Objedt,  it  will  appear  through 
the  Glafs  magnified  under  an  Angle  almoft  double 
of  what  it  would  appear  to  the  naked  Eye  ,•  but  the 
Eye  can  fee  no  more  of  its  Area  than  the  Breadth 
of  the  Glafs  will  permit. 

Mr.  Molyneux ,  in  his  Dioptrica  Nova ,  fhews  how 
to  determine  the  vifible  Area  of  an  Objedt  in  the 
Focus  of  a  Convex  Glafs  from  the  Diftance  of  the 
Objedt,  and  of  the  Eye  from  the  Glafs,  and  the 
Glafs’s  Breadth.  P.  126.  Prop.  34. 

3.  If  an  Objedt  be  further  from  a  Convex  Glafs 
than  the  Focus,  and  the  Eye  on  the  other  Side  be 
nearer  than  the  diftindt  Bafe  of  the  Glafs,  it  will 
fee  the  Objedt  eredt,  but  confufed ;  and  it  will  be 
moft  confufed ;when  the  Eye  is  placed  in  the  diftindt 
Bafe. 

4.  But  if  the  Objedt  being  placed  as  before,  the 
Eye  be  farther  from  the  Glafs  than  a  diftindt  Bafe, 
it  begins  to  fee  the  Objedt  inverted,  and  at  a  due 
Diftance  diftindt. 

5.  If  the  Objedt  be  nearer  than  the  Focus,  it 
will  appear  eredt  and  diftindt  to  an  Eye  placed  on 
rhe  other  Side  the  Glafs,  at  any  Diftance  within 
the  Eye’s  Power  to  difeern  it. 

CONVEYANCE  [in  Law]  a  Deed  or  Inftru- 
ment  by  which  Lands,  &c.  are  conveyed  or  made 
over  by  the  Proprietor  or  Owner  thereof,  to  fome 
other  Perfon. 

CONVICT  [ 'Convittus ,  L.]  in  the  Common  Lavi , 
is  he  that  is  found  guilty  of  an  Offence  by  the  Ver- 
ciidt  of  a  Jury  :  But  Crompton  fays,  that  Convic¬ 
tion  is  either  when  a  Man  is  out-lawed,  or  appear¬ 
ed!  and  confeffeth,  or  elfe  is  found  guilty  by  the 
Inqueft. . 

CONVOCATION,  is  commonly  taken  for  the 
General  Affembly  of  the  Clergy,  to  confult  of  Ec- 


clefiaftical  Matters  in  Parliament  j  and  as  there  are 
two  Houfes  of  Parliament,  fo  there  are  two  Place, 
called  Convocation  Houfes-,  the  one  called  The  Higher, 
where  the  Archbifhop  and  Bifhops  fit  feverally  by 
themfelves  j  the  other,  The  Lower  Convocation 
Houfe ,  where  all  the  reft  of  the  Clergy  fit. 

An  Engli/h  Convocation,  or  Synod,  as  it  now  ftands 
for  the  Province  of  Canterbury,  confifts  of  a  Prefi- 
dent,  the  Lord  Archbifhop,  and  21  Bifhops,  22 
Deans,  53  Archdeacons,  24  Prodtors  of  Chapters, 
44  Prodtors  for  the  Diocefan  Clergy  f2  for  each 
Diocefe)  and  one  Praecentor.  Cowell’s  Interpre¬ 
ter.  L . 

CONVOLUTION,  is  a  winding  or  turning  Mo¬ 
tion  which  is  proper  to  the  Trunks  of  fome  Plants, 
as  the  Convolvuli  or  Bindweeds ,  and  to  the  Clafpers 
of  Vines  and  of  Briony  j  and  Dr.  Grew  thinks  that 
all  thofe  Plants  whofe  Roots  are  twifted,  have  luch 
a  Convolution  }  and  he  affigns  two  great  efficient 
Caufes  of  this  winding  Motion,  the  Sun  and  the 
Moon  :  Methinks  ’twere  worth  the  while,  as  ’tis 
very  eafy,  to  try  whether  there  be  any  fuch  Convo¬ 
lution  or  not  in  the  Trunks  of  Plants,  which  may 
cafily  be  done,  as  he  hints,  by  tying  a  little  Bit  of 
Paper  to  any  of  the  Branches  which  are  exadlly 
South ,  North,  &c.  and  then  feeing  whether  it  will 
change  its  Pofition  or  not,  in  relpedt  of  the  Point 
of  the  Compafs.  L. 

CONVOLVULUS.  See  Iliad  Pafion.  L. 

CONUS  Fuforius ,  is  a  fort  of  Crucible  made 
to  melt  Iron,  or  any  other  Metal.  L.  Blanchard. 

CONUSANCE,  the  fame  with  Cognifance. 

CONUSANT  [in  the  Common  Law]  fignifies 
Knov/ing  or  Underftanding;  as  if  the  Son  be  Conu- 
Jant,  and  agrees  to  the  Feoffment.  Cook  upon 
Littleton.  Fol.  159.  b. 

CONVULSION,  is  a  Motion  whereby  the 
Nerves,  Mufcles,  and  Members,  are  contradted  or 
remitted  againft  the  Will,  or  without  it,  as  in  the 
Cramp.  Epilepfy ,  &c.  Blanchard. 

CONVULSIVE  Motions ,  are  fudden  and  fwift 
Concuffions  or  Shakings  that  ceafe  and  return  al¬ 
ternately. 

COOK-Room  [in  a  Ship]  is  varioufly  feated ;  in 
fome,  and  generally  (in  great  Ships)  it  is  in  the 
Fore-caftle;  and  in  fome  other  Ships  it  is  feated  in 
the  Hatch-way,  upon  the  firft  Orlope  ;  and  for 
Ships  of  War  (which  are  termed  Men  of  War)  it 
might  moft  properly  be  there,  in  regard  of  Danger 
by  Fire,  and  the  freer  Ufe  of  the  Guns  that  lie  in 
the  Fore-caftle,  efpecially  if  this  Cook-Room  (as 
fome  conceive)  may  be  contrived  to  be  moveable, 
and  fo  in  a  Fight  be  ftruck  down  into  the  Hold  of 
the  Ship.  But  after  all,  I  cannot  apprehend  how 
it  can  be  otherwife  placed  than  in  the  Fore-caftle, 
in  great  Ships,  by  reafon  of  the  Multitude  of  Men, 
which  require,  neceffarily,  the  dreffing  of  much 
Meat,  and  as  neceffarily  a  large  and  private  Room 
to  drefs  it  in. 

COPERCENERS,  or  Parceners  [in  Common 
Law]  are  fuch  as  have  equal  Portions  in  the  Inhe-* 
ritance  of  their  Anceftors  ;  and  as  Littleton  in  the 
Beginning  of  the  third  Book,  faith,  Parceners  be 
either  by  Law  or  by  Cuftom  ;  Parceners  by  Law 
are  the  Iffue  Female  which  (no  Heir-Male  being) 
come  in  Equality  to  the  Lands  of  their  Anceftors. 
Parceners  by  Cufiom,  are  thofe  that  by  Cuftom  of 
the  Country  challenge  equal  Part  in  fuch  Lands ; 
as  in  Kent,  by  the  Cuftom  called  Gavel  kind : 
This,  amongft  the  Feudifs ,  is  called  Adaquatio. 
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COPERNICAN  Syftem,  the  fame  with  the 
moft  ancient,  or  Tythagorean  Syftem  of  the  World, 
which  Copernicus  revived ;  and  it  is  fince  improved, 
and  now  generally  adhered  to  by  Aftronomers,  and 
is  as  follows. 

x.  The  Sun  is  fuppofed  to  be  placed  in  the  Middle, 
very  near  the  Centre  of  Gravity  of  the  entire  Syftem, 
in  the  common  Focus  of  every  one  of  the  Planetary 
Orbits. 

Next  to  him,  Mercury ,  in  about  three  Months 
Time,  defcribes  his  Ellipfis,  and  that  fo  near,  that 
we  on  the  Earth  rarely  obtain  a  diftindt  View  of 

^  Next  to  Mercury  is  the  Elliptick  Orbit  of  Venus, 
whofe  Period  is  7  \  Months  ;  and  next  to  Venus, 
our  Earth,  with  its  Attendant  the  Moon,  perform 


a  joint  Courfe,  and  meafure  out  the  Annual  Pe¬ 
riod. 

Next  to  the  Earth,  Mars  alone,  without  any 
vifible  Guard  or  Satellite  accompanying  him,  re¬ 
volves  about  the  fame  Centre  in  about  two  Years 
Time. 

Next  to  Mars ,  tho’  at  a  mighty  Diftance  from 
him,  the  largeft  of  the  Planets,  Jupiter ,  with  his 
four  remarkable  Satellites,  takes  his  Round  in  12 
Years. 

And  laftly,  Saturn  with  his  five  little  Moons 
about  him,  according  to  CaJJini ,  defcribes,  in  50 
Years  Time,  the  fartheft  and  moft  remote  Orbit  j 
and  completes  the  intire  Planetary  Chorus,  as  the 
Figure  reprefents. 


Betides  the  Planets  whofe  Orbits  are  not  very 
different  from  Circles,  there  are  another  Species 
of  Bodies  which  are  called  Comets ,  revolving  about 
the  Sun,  in  fuch  Ellipfes  as  may  pafs  almoft  for 
Parabola’s,  they  are  fo  exceeding  excentrical  ;  but 
as  regularly  retaining  their  feveral  Periods  and  Or¬ 
bits,  as  the  Planets  themfelves  :  Of  which,  fee  Co¬ 
mets. 

COPHOSIS  [K4«<77j,  Gr.]  is  a  Deafnefs  in  the 
Ears.  Blanchard. 

COPIA  Libelli  dehberavdo,  is  a  Writ  that  lieth, 
in  Cafe  when  a  Man  cannot  get  the  Copy  of  a  Libel 
at  the  Hands  of  a  Judge  Ecclefiaftical. 

COPING  of  a  Wall  [in  j4rchitetfurc~]  the  Top 
or  Cover  of  a  Wall,  made  (loping,  to  carry  off  the 
Wet. 

Vol.  I. 


COPING  over  [in  Carpentry]  a  Term  ufed  for 
a  Hanging-over  not  fquare  to  its  Upright ;  but  be¬ 
velling  on  its  Under-hde,  till  it  end  in  an  Edge. 

COPOS  [K6*©-,  Gr.]  is  a  Wearinefs  of  the 
Body,  when  the  Mufcles,  or  their  Fibres  rather, 
are  loaden  and  obftrudted  with  fuch  vifcous  Hu¬ 
mours,  that  they  are  rendred  unfit  for  Motion. 
Blanchard. 

COPPEL,  or  Copple.  See  Cuppel. 

COPPERAS.  The  way  of  making  Copperas,  is 
as  follows :  Copperas  Stones,  which  fome  call  Gold 
Stones,  are  found  on  the  Sea-fhore  in  EJfex ,  Hamp- 
Jhire,  and  fo  Weft  ward.  There  are  great  Quanti¬ 
ties  in  the  Cliffs,  but  not  fo  good  as  thofe  on  the 
Shore,  where  the  Tides  ebb  and  flow  over  them. 
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The  beft  of  them  are  of  a  bright,  fhining  Silver 
Co'our ;  the  next,  fuch  as  are  of  a  rufty,  deep 
Yellow;  the  worft  are  fuch  as  have  Gravel  and  Dirt 
in  them,  of  a  fadder  Umber  Colour. 

In  the  midft  of  thefe  Stones  are  fometimes  found 
the  Shells  of  Cockles,  and  other  fmall  Shell-fifhes ; 
fmall  Pieces  of  the  Planks  of  Ships,  and  Pieces  of 
Sea  Coal. 

In  order  to  the  making  of  Copperas,  they  make 
Beds  according  as  the  Ground  will  permit ;  thofe 
at  Deptford  are  about  ioo  Foot  long,  and  15  Foot 
broad  at  the  Top,  and  12  Foot  deep,  lhelving  all 
the  way  to  the  Bottom. 

They  ram  the  Bed  very  well,  firft  with  ftrong 
Clay,,  and  then  with  the  Rubbifh  of  Chalk,  where¬ 
by  the  Liquor  which  drains  out  of  the  DilFolution 
of  the  Stones,  is  conveyed  into  a  Wooden  fhallow 
Trough,  laid  in  the  Middle  of  the  Bed,  and  covered 
with  a  Board ;  being  alfo  boarded  on  all  Sides,  and 
laid  lower  at  one  End  than  the  other,  whereby  the 
Liquor  is  conveyed  into  a  Ciftern  under  the  Boiling- 
Houfe. 

When  the  Beds  are  indifferently  well  dried,  they 
lay  on  the  Stones  about  two  Foot  thick. 

Thefe  Stones  will  be  five  or  fix  Years  before  they 
yield  any  confiderable  Quantity  of  Liquor  ;  and 
before  that,  the  Liquor  which  they  yield  is  but 
weak. 

They  ripen  by  the  Sun  and  Rain;  yet  Experience 
proves,  that  watering  the  Stones,  altho’  with  Water 
prepared  by  lying  in  the  Sun,  and  poured  through 
very  fmall  Holes  of  a  Watering-pot,  doth  retard  the 
Work. 

In  time,  thefe  Stones  turn  into  a  kind  of  Vitri- 
olick  Earth,  which  would  fwell  and  ferment  like 
leavened  Dough. 

When  the  Bed,  is  come  to  Perfection,  then  once 
in  four  Years  they  refreih  it,  by  laying  new  Stones 
on  the  Top. 

When  they  make  a  new  Bed,  they  take  a  good 
Quantity  of  the  old  fermented  Earth,  and  mingle 
it  with  new  Stones,  whereby  the  Work  is  haltened. 
Thus  the  old  Earth  never  becomes  ufelefs. 

The  Ciftern  before  mentioned,  is  made  of  ftrong 
Oaken  Boards,  well  joined  and  calked.  That  at 
Deptford ,  will  contain  700  Tun  of  Liquor.  Great 
Care  is  taken  that  the  Liquor  doth  not  drain  thro’ 
the  Beds,  or  out  of  the  Ciftern.  The  beft  way  to 
prevent  the  fame,  is,  to  divide  the  Ciftern  in  the 
Aliddle,  by  Oaken  Boards  calked  as  before ;  where¬ 
by  one  of  them  may  be  mended  in  Cafe  of  a  De- 
fed. 

JThe  more  Rain  falls,  the  more,  but  the  weaker, 
wl  be  the  Liquor  :  The  Goodnefs  whereof  is  tried 
by  Weights  prepared  for  that  Purpofe.  Fourteen- 
penny  Weight  is  rich  ;  or  an  Egg  being  put  into 
the  Liquor,  the  higher  it  fwims  above  the  Liquor, 
the  ftronger  it  is.  Sometimes  the  Egg  will  fwim 
near  half  above  the  Liquor. 

Within  one  Minute  after  an  Egg  is  put  in,  the 
ambient  Liquor  will  boil  and  froth ;  and  in  three 
Minutes,  the  Shell  will  be  quite  worn  off. 

A  Drop  of  this  Liquor  falling  on  the  Manufac¬ 
tures  of  Hemp,  Flax,  or  Cotton-Wooll,  will  pre- 
fently  burn  a  Hole  thro’  it.  As  alfo  in  Woollen  and 
Leather. 

Out  of  the  aforefaid  Ciftern  the  Liquor  is  pumped 
into  a  Boiler  of  Lead,  about  8  Foot  Square, 
containing  about  12  Tuns,  which  is  thus  ordered  : 
1  ft,  They  lay  long  Pieces  of  Caft-Iron,  12  Inches 
Square,  as  long  as  the  Breadth  of  the  Boiler,  about 
12  Inches  one  from  another,  and  24  Inches  above 
the  Surface  of  the  Fire.  Then  crofs-ways,  they  lay 


ordinary  flat  Iron  Bars  as  clofe  as  they  can  lie,  the 
Sides  being  made  ftp  with  Brick-work.  In  the 
Middle  of  the  Bottom  of  this  Boiler  is  laid  a 
Trough  of  Lead,  wherein  they  put  at  firft  100 
Pound  Weight  of  old  Iron. 

The  Fewel  for  boiling,  is  Newcaflle  Coals.  By 
Degrees,  in  the  boiling,  they  put  in  more  Iron, 
amounting  in  all  to  1500  Pound  Weight,  in  a  boil¬ 
ing.  As  the  Liquor  waftes  in  boiling,  they  pump 
in  frelh  Liquor  into  the  Boiler :  Whereby,  and  by 
a  Defed  in  ordering  the  Fire,  they  were  wont  to  be 
above  20  Days  before  it  was  enough  ;  when  that 
is,  they  try,  by  taking  up  a  fmall  Quantity  of  Li¬ 
quor  into  a  fhallow  Earthen  Pan,  and  obferving 
how  foon  it  will  gather  and  cruft  about  the  Sides 
thereof.  But  now,  of  late,  by  the  ingenious  Con¬ 
trivance  of  Sir  Nicholas  Crifp ,  the  Work  is  much 
facilitated  :  For  at  his  W ork  at  Deptford ,  they  boil 
off  rhree  Boilers  of  ordinary  Liquor  in  one  YVeek; 
which  is  done,  firft,  by  ordering  the  Furnace  fo, 
as  that  the  Heat  is  conveyed  to  all  Parts  of  the 
Bottom  and  Sides  of  the  Furnace. 

Then,  whereas  they  were  wont  to  pump  cold 
Liquor  into  the  Boiler,  to  fupply  the  Wafte  in  boil¬ 
ing,  whereby  the  Boiler  was  checked  fometimes  10 
Hours,  Sir  Nicholas  hath  now  a  Vefifel  of  Lead, 
which  he  calls  a  Heater,  placed  at  the  End  of  the 
Boiler,  and  a  little  higher,  fupported  by  Bars  of 
Iron  as  before,  and  filled  with  Liquor,  which,  by  a 
Conveyance  of  Heat  from  the  Furnace,  is  kept 
near  boiling-hot  ;  and  fo  continually  fupplies  the 
Wafte  of  the  Boiler,  without  hindering  the  boiling. 
}dly,  By  putting  due  Proportions  of  Iron,  from 
time  to  time,  in  the  Boiler  ;  as  foon  as  they  per¬ 
ceive  the  Liquor  to  boil  flowly,  they  put  in  more 
Iron,  which  will  foon  quicken  it.  Befides,  if  they 
do  not  continually  fupply  the  boiling  Liquor  with 
Iron,  the  Copperas  will  gather  to  the  Bottom  of 
the  Boiler,  and  melt  it ;  and  fo  it  will  do  if  the  Li¬ 
quor  be  not  prefently  drawn  off  from  the  Boiler 
into  a  Cooler,  fo  foon  as  it  is  enough. 

The  cooler  is  oblong,  20  Foot  long,  9  Foot 
over  at  the  Top,  7  Foot  deep,  taper’d  towards  the 
Bottom,  made  of  Terras.  Into  this  they  let  the 
Liquor  run  fo  foon  as  it  is  boil’d  enough.  The 
Copperas  herein  will  be  gathering  or  fhooting  14 
or  15  Days,  and  gathers  as  much  on  the  Sides  as 
in  the  Bottom  ;  fc.  above  5  Inches  thick.  Som© 
put  Bulhes  into  the  Cooler,  about  which  the  Cop¬ 
peras  will  gather  :  But  at  Deptford  they  make  no 
Ufe  of  any. 

That  which  fticks  to  the  Sides  and  to  the  Bullies, 
is  of  a  bright  Green;  that  in  the  Bottom,  of  a  foul 
and  dirty  Colour. 

In  the  End  of  14  Days,  they  convey  the  Liquor 
into  another  Cooler,  and  referve  it  to  be  boiled 
again  with  new  Liquor. 

The  Copperas  they  fliovel  on  a  Floor  adjoin¬ 
ing  :  So  that  the  Liquor  may  drain  from  it  into  a 
Cooler. 

The  Steam  which  comes  from  the  boiling,  is  of 
an  Acrimonious  Smell. 

Copperas  may  be  boiled  without  Iron,  but  with 
Difficulty  ;  without  it  the  Boiler  will  be  in  danger 
of  melting. 

Sometimes,  in  ftirrmg  the  Earth  upon  the  Beds, 
they  find  Pieces  of  Copperas  produc'd  by  lying  in 
the  Sun. 

^  COPROCRJTICA,  [of  Kir^Gr.  Dung,  and 
Secretus  of  Secer?io ,  L.  to  feparate,  &c.~]  are  Me¬ 
dicines  which  purge  away  the  Excrement  in  the 
Guts.  Blwchard. 
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COPULA,  [in  Logic k]  is  the  Verb  that  connects 
any  two  Terms  in  an  affirmative  or  negative  Pro- 
polition  ;  as  God  is  Good,  where  (is)  is  the  Copula  ; 
Riches  alone  make  not  a  Man  happy,  where  (make) 
is  the  Copula.  L. 

COPULATIVE  Propoftions,  are  thofe  that  in¬ 
clude  feveral  Subjects  or  feveral  Attributes  joined 
together  by  an  affirmative  or  negative  Conjunction  j 
that  is  to  lay,  and  (not)  or  (neither :)  For  ( neither ) 
does  the  fame  thing  as  (and)  in  thefe  Sorts  of  Pro- 
nolitions,  for  that  (neither)  Signifies  (and)  with  a 
Negative,  which  falls  upon  the  Verb,  and  not  up¬ 
on  the  Union  of  the  two  Word's  which  it  joins  j 
as  it  I  ffiould  fay,  That  Knowledge  and  Riches  don't 
make  a  Man  happy  :  Here  I  unite  Knowledge  and 
Riches,  affirming  of  both  that  they  don’t  make  a 
Man  happy. 

COPY-HOLD,  is  a  Tenure  for  which  the  Te¬ 
nant  hath  nothing  to  fhew  but  the  Copy  of  the 
Rolls  made  by  the  Steward  of  the  Lord’s  Court  j 
for  the  Steward,  as  he  doth  inroll  and  make  Re¬ 
membrances  of  all  other  Things  done  in  the  Lord’s 
Court,  fo  he  doth  alfo  of  fuch  Tenants  as  he  ad- 
mitteth  into  the  Court,  to  any  Parcel  of  Land  or 
Tenement  belonging  to  the  Manor  ;  and  the  Tran- 
feript  of  this  is  called  The  Copy  of  the  Court  Roily 
which  is  all  the  Tenant  taketh  from  him,  and  keeps 
as  his  own  Evidence  :  This  Tenure  is  called  A  Bafe 
Tenure,  becaufe  it  holdeth  at  the  Will  of  the  Lord  : 
It  is  wQnt  to  be  called  Tenure  i?i  Villanage  by  fome, 
who  alfo  lay,  that  Copy-hold  is  but  a  new  Name, 
yet  it  is  not  limply  at  the  Will  of  the  Lord,  but 
according  to  the  Cuftom  of  the  Manor ;  fo  that  if 
a  Copy-holder  break  not  the  Cuftom  of  the  Manor, 
and  thereby  forfeit  his  Tenure,  he  feemeth  not  fo 
much  to  ftandat  the  Lord’s  Courtefy  for  his  Right, 
that  he  may  be  difplaced  Hand  over  Head  at  his 
Pleafure.  Thefe  Cuftoms  of  Manors  be  infinite, 
varying  in  one  Point  or  other  almoft  in  every  feveral 
Manor. 

Firft,  Some  Copy-holds  are  finable  at  Will,  and 
fome  certain  :  That  which  is  finable  at  Will,  the 
Lord  taketh  at  his  Pleafure,  but  if  it  exceed  two 
Years  Revenue,  the  Chancery,  Kings-Bench,  Com- 
vion-Pleas,  or  Exchequer,  may  reduce  them  to 
Reafon.  That  which  is  certain,  is  a  Kind  of  In¬ 
heritance,  and  called  in  many  Places  cuftomary,  be¬ 
caufe  the  Tenant  dying,  and  the  Hold  being  void, 
the  next  of  Blood,  paying  the  cuftomary  Fine,  (as 
a  s.  for  an  Acre,  or  fuch  like)  may  not  be  denied 
his  Admiffion. 

Secondly,  Some  Copy-holders  have,  by  Cuftom, 
the  Wood  growing  upon  their  own  Land,  which 
by  Law  they  could  not  have. 

Thirdly,  Copy-holders,  fome  be  fuch  as  hold  by 
the  Verge  in  ancient  Demefne  3  and  although  they 
hold  by  Copy,  yet  are  in  Account  a  Kind  of  Free¬ 
holders,  for  if  fuch  a  one  commit  Felony,  the 
King  hath  Annum,  Diem  &  Vaftum,  as  in  the  Cafe 
of  Free-hold.  Some  other  hold  by  common  Te¬ 
nure,  called  Mere  Copy-bold,  and  they  committing 
Felony,  their  Land  efeheateth  to  the  Lord  of  the 
Manor. 

COR,  the  Heart,  is  a  flefhy  fibrous  Subftance 
made  up  of  feveral  Mufcles  and  Tendons  j  it  has 
two  Auricles  or  Ears,  and  as  many  Ventricles :  The 
Vena  Cava,  or  great  Vein,  is  faften’d  to  the  Right 
Auricle,  and  the  Pulmonary  Vein  to  the  Left ;  the 
Pulmonary  Artery  is  joined  to  the  Right  Ventricle, 
and  the  great  Artery  to  the  Left.  It  is  cloathed 
with  a  little  membranous  Bag,  called  the  Pericar¬ 
dium,  wherewith  it  is  joined  to  the  Mediaftinum, 
and  the  Diaphragm  j  its  Bafis  is  upwards,  and  Point 


downwards,  and  it  is  placed  in  the  Middle, of  the 
Cheft  amongft  the  Lobes  of  the  Lungs.  Its  Ufe 
is  to  receive  and  difperfe  the  Blood  to  all  Parts  in 
the  Body.  The  Bafe  of  the  Heart  is  environed 
round  with  a  Plexus  of  Veins  and  Arteries. 

Our  excellent  Dr.  Lower  was  the  firft  that  gave 
us  the  true  mechanical  Structure  of  the  Heart,  and 
a  very  good  rational  Account  of  its  Action  :  He 
explains  the  Syftole  of  the  Heart,  by  the  natural 
Method  of  mufcular  Contraction  }  but  in  order  to 
account  for  its  Diaftole,  he  hath  recourfe  to  a  cer¬ 
tain  unaccountable  Motion  of  Reftitution,  which 
feems  not  to  be  fo  well  grounded. 

1  he  Heart  being  a  fingle  Mufcle  without  an  An- 
tagpniff,  appears  to  be  of  the  Sphincter  Kind,-  and 
Bor  el  ins,  in  his  Oeconomia  Animalis ,  computes  the 
motive  Power  of  a  Man’s  Heart  to  be  more  than 
that  of  a  Weight  of  3000  lb.  The  Obftacles  to 
the  Motion  of  the  Blood  through  the  Arteries,  he 
judges  equivalent  to  i8ocolb.  /.  e.  fix  times  as 
much  as  the  Pow'er  of  the  Heart  :  He  eftimates 
the  Power  of  the  Elaftick  Coat  of  the  Arteries  at 
45000  lb.  whofe  adventitious  Help  to  move  the 
Blood  being  deducted,  he  leaves  the  Heart  with  a 
Force  but  of  30001b.  to  furmount  a  Refiftance  of 
1350001b.  that  is,  with  one  to  move  45 -,  and  this 
mighty  Power  in  the  Heart  he  aferibes  to  the  Force 
of  Percufhon.  Dr.  Drake,  in  his  Difcourfe  of  the 
Motion  of  the  Heart  in  Phil.  Tranf.  N°  280,  fup- 
pofes  that  Refpiration  hath  a  great  Influence  to 
affift  it  j  and  that  even  the  Syftole  or  Conftridfion 
of  the  Heart  is  occafioned  in  fome  Meafure  by  the 
Help  of  the  Diaphragm  and  intercoftal  Mufcles, 
by  whofe  Means  the  Blood  hath  a  Paffage  opened 
for  it  into  the  Lungs,  which  deny’d,  would  be  an 
invincible  Obftacle  :  And  he  thinks  alfo  that  the 
Syftole  is  furthered  by  the  Situation  and  Capacity 
of  the  Blood- Veffels  of  the  Lungs,  in  the  feveral 
Times  of  the  Elevation  and  Depreffion  of  the  Ribs^ 
for  by  this  means  a  Paffage  is  opened  to  the  Blood 
to  flow  from  the  Right  Ventricle  of  the  Heart  to 
the  Left  thro’  the  Lungs,  to  which  it  could  not 
otherwile  pafs ',  and  the  Oppofition  which  the  Blood 
contairfed  in  that  Ventricle,  muft  otherwife  have 
made  to  its  Conftriction,  is  taken  off.  And  thus 
the  Doctor,  with  great  Probability,  fuppofes  the 
Syftole  of  the  Heart  to  be  much  facilitated  by  the 
Action  of  the  Thorax  :  But  he  faith,  that  neither 
the  Diaphragm  nor  intercoftal  Mufcles  can  contri¬ 
bute  any  thing  towards  the  Diaftole,  the  Caufe  of 
which,  be  it  what  it  will,  muft  be  equal  to  that  of 
the  Heart,  the  intercoftal  Mufcles,  and  the  Dia¬ 
phragm,  to  all  which  it  acts  as  an  Antagonift,  dilat¬ 
ing  the  Heart,  as  they  conftrict  or  clofe  it.  The 
Doctor  thinks  fuch  a  Power  or  Caufe  is  not  to  be 
found  any  where  in  an  Animal  Body,  and  therefore 
it  muft  be  fought  without  it  3  and  he  concludes, 
that  this  Caufe  is  the  Weight  of  the  incumbent 
Atmofphere  preffing  upon  the  Thorax  and  other 
Parts  of  the  Body,  which  he  proves  from  Mr.  Boyle’s 
Experiments  upon  Animals  in  Vacuo,  where,  as 
foon  as  the  Preffure  of  the  incumbent  Atmofphere 
is  removed,  the  intercoftal  Mufcles  and  Diaphragm 
are  contracted,  and  the  Ribs  elevated  in  an  Inftant, 
and  can’t  by  any  Power  of  the  Will  be  made  to 
fubfide,  till  the  Air  is  let  in  again  to  bear  them 
forcibly  down  :  And,  as  in  the  Elevation  of  the 
Coftre,  the  Blood  is  in  a  manner  follicited  by  the 
Paffage  now  opened  for  it  to  flow  into  the  Lungs , 
fo  in  the  Depreffion  of  them  by  the  Subfiftence  of 
the  Lungs,  and  the  Contraction  of  the  Blood  Vef¬ 
fels,  (both  which  are  confequent  thereupon)  the 
Blood  is  forcibly  driven,  as  it  were  by  an  Embo- 
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lus,  through  the  Pulmonary  Vein  into  the  Left  Ven¬ 
tricle  of  the  Heart  j  and  that,  together  vvich  the 
general  Compreffion  of  the  whole  Body,  by  the 
Weight  of  the  Atmcfphere,  which  furrounda  and 
gravitates  upon  the  whole  Surface  of  it,  is  that 
Power  which  caufes  the  Blood  to  mount  in  the 
Veins,  after  the  Force  impreiFed  upon  it  by  the 
Heart  is  broken  and  fpent,  and  which  is  fufficient 
to  force  the  Heart  from  its  natural  State  to  Dilata¬ 
tion.  And  thus  by  the  Contraction  of  the  Heart, 
(the  proper  Action  of  all  Mufcles)  and  its  Dilatation 
again  this  Way,  is  the  Circulation  of  the  Blood  fet 
forward  and  kept  going  on. 

COP.,  is  by  the  Botanifts  ufed  to  fignify  the  in¬ 
ward,  foft,  pithy,  and  fpongy  Part  of  any  Tree  or 
Plant  j  which  they  call  alfo  Medulla  and  Matrix 
Arboris.  L. 

COR  Caro/i ,  an  extraconftellated  Star  in  the 
Northern  Hemifphere,  fituated  between  the  Coma 
Berenices ,  and  XJrJ'a  major ,  fo  called  in  Honour  of 
King  Charles.  L. 

COR  Hydr<e>  a  fix’d  Star  of  the  firft  Magnitude 
in  the  Conftellation  of  Hydra  ;  its  Longitude  is  142 
Deg.  49  Min.  Latitude  22  Deg.  23  Min.  L. 

COR  Leonis.  See  Pegulus  or  Bafilicus.  L. 

CORACOBRACHIALIS,  or  Coracobrachiaus , 
[of  xopy.%->  a  Raven,  Gr.  and  Brachium ,  an  Arm, 
L.]  is  a  Mufcle  fo  called  from  its  Origination  and 
Iniertion  :  It  arifes  partly  fiefhy,  and  partly  tendi¬ 
nous,  from  the  Extremity  of  the  Procejfus  Cora - 
choides  Scapula ?,  and  in  its  Defcent  it  becomes 
larger,  ftrictly  adhering  to  the  internal  tendinous 
Beginning  of  the  Biceps ,  and  parts  from  it  near  its 
tendinous  Infertion  at  the  Middle  of  the  internal 
Part  of  the  Os  Humeri :  Thro’  this  Mufcle  paffes  a 
large  Nerve,  wherefore  by  fome  it  is  called  Perfo¬ 
rates.  When  it  acteth,  the  Arm  is  moved  up¬ 
wards,  and  turned  fomewhat  obliquely  outwards. 

CORACOHYOIDES,  [of  xtf&Z  and  £/©-,  Gr. 
Shape]  are  Mufcles  which  proceed  from  the  Pro- 
cefs  of  the  Shoulder  Bone,  called  Coracoides ,  and 
go  on  as  far  as  the  Bone  Uy aides  j  their  Ufe  is  to 
move  obliquely  downward. 

CORACOIDES,  is  the  Procefs  of  the  Shoulder- 
blade,  in  Form  of  a  Crow’s  Beak  :  It  is  placed  in 
the  upper  Part  of  the  Neck,  and  projects  over  the 
Head  of  the  Bone  of  the  Arm,  ferving  to  ftrengthen 
the  Articulation  of  the  Shoulder,  and  gives  Origin 
to  one  of  the  Mufcles  of  the  Arm. 

CORAM  non  Judice ,  is  a  Term  in  the  Com¬ 
mon  Law,  when  a  Caufe  is  brought  into  a  Court 
wherein  the  Judges  have  no  JurifdiCtion.  L. 

CORBEILS,  [in  Fortification ]  are  little  Baskets 
about  a  Foot  and  a  half  high,  eight  Inches  broad 
at  the  Bottom,  twelve  at  the  Top  3  which  being 
filled  with  Earth,  are  frequently  fet  one  againft 
another  upon  the  Parapet,  or  elfewhere,  leaving 
certain  Port-holes,  from  whence  to  fire  upon  the 
Enemy  under  Covert,  without  being  fecn  by 
them. 

CORBEL,  CORBEIL,  [in  ArchiteClure~\  the  Re- 
prelentation  of  a  Basket,  fometimes  on  the  Heads 
of  the  Caryatides  ;  the  Bafe  or  Tambour  of  the 
Corinthian  Order,  fo  named  from  its  refembling  a 

Basket. 

CORBEL,  [in  Architecture ]  is  a  fhort  Piece 
of  Timber  placed  in  a  Wall,  with  its  End  flicking 
out  fix  or  eight  Inches,'  as  occafion  ferves.  The 
under  Part  of  the  End  thus  Licking  out,  is  forrie- 
times  cut  into  the  Form  of  a  Boultin,  fometimes 
of  an  O- — G — ,  and  fometimes  of  a  Face,  fire. 
according  to  the  Workman’s  Fancy  ;  the  upper 
Side  being  plain  and  flat.  Tfiefe  Corbels  are 


ufually  placed  for  Strength’s  Sake,  immediately  un¬ 
der  the  Semigirders  of  a  Plat-form,  and  fometimes 
under  the  Ends  of  Camber  Beams ;  in  which  latter 
Cafe  they  are  commonly  placed  a  Foot  or  two  be¬ 
low  the  Beam,  and  have  a  Piece  of  Timber  Land¬ 
ing  upright,  clofe  to  the  Wall,  from  the  Corbel  to 
the  Beam. 

Corbels  alfo  is  a  Term  ufed  by  fome  Architects, 
for  the  hollow  Niches  in  Walls,  which  are  left  for 
Images,  or  Figures,  or  Statues  to  Land  in- 

CORD  [in  Geometry ].  See  Chord. 

CORDAGE,  at  Sea,  fignifies  in  general,  all  the 
Ropes  belonging  to  the  Rigging  of  the  Ship. 


CORDED,  [in  Heraldry ]  as  a 
Crofs  corded,  is  a  Crofs  wound 
about  with  Cords,  but  fo  that  the 
Cords  do  not  hide  all  the  Crofs, 
as  in  the  Figure  annexed. 

CORDIALIA,  are  Medicines  which  are  com¬ 
monly  thought  to  ftrengthen  the  Heart  j  but  they 
only  put  the  Blood  into  a  fine  gentle  Fermentation, 
which  corroborates  and  facilitates  the  Motion  of 
the  Heart.  Blanchard. 

CORDON,  [in  Fortification ]  is  a  Row  of  Stones 
made  round  on  the  Outfide,  and  fet  between  the 
Wall  and  the  Fortrefs  which  lies  in  Talus ,  or  a 
Slope,  and  the  Parapet  which  Lands  perpendicular 
after  fuch  a  Manner,  that  this  Difference  may  not 
be  ofFenfive  to  the  Sight  j  fo  that  thofe  Cordons 
ferve  only  as  Ornaments  ranging  round  about  the 
Place  ;  neither  are  they  ufed  but  in  Fortifications 
made  of  Mafon’s  Work,  the  void  Space  being  filled 
up  with  pointed  Stakes  in  thofe  that  are  railed  with 
Earth. 

CORDS,  [in  Mufickl  properly  fignifies  the 
Strings  of  a  Harp,  Violin,  Lute,  or  any  other  mu- 
fical  Inftrument  :  But  the  Term  is  alfo  applied  to 
denote  the  Sounds  which  proceed  from  fitch  In- 
ftruments,  even  from  thofe  that  have  no  Strings. 

CORINTHIAN  Order ,  is  reckoned  by  Scamozzi 
to  be  the  fourth  of  the  Five  Orders  of  Architec¬ 
ture  j  but  Mr.  Le  Clerc  the  fifth  and  laft  of  them  ; 
it  is  the  moft  noble,  rich,  and  delicate  of  all  the 
Five. 

Vitruvius  aferibes  it  to  Callimachus ,  a  Corinthian 
Sculptor,  who  is  faid  to  have  taken  the  Hint  by 
pafling  by  the  Tomb  of  a  young  Lady,  over  which 
a  Basket  with  fome  of  her  Play-things  had  been 
placed  by  her  Nurfe,  and  covered  with  a  Tile,  the 
whole  having  been  placed  over  a  Root  of  Acan¬ 
thus  ;  which,  as  it  came  up  the  Branches,  -encorn- 
paffed  the  Basket,  but  arriving  at  the  Tile,  bent 
downwards  under  the  Corners  of  it,  forming  a 
Kind  of  a  Volute. 

Hence  Callimachus  imitated  the  Basket  by  the 
Vafe  of  his  Column,  the  Tile  in  the  Abacus  of  his 
Order,  and  the  Leaves  in  the  Volute. 

But  his  Story  of  Callimachus  is  treated  as  a  Fable 
by  VillapanduSj  who  imagines  the  Corinthian  Capi¬ 
tal  to  have  taken  its  Original  from  an  1  Order  in 
the  Temple  of  Solomon ,  whofe  Leaves  were  thofe 
of  the  Palm-tree. 

The  Corinthian  Order  is  diftinguifhed  from  the 
reft  by  feveral  Characters.  The  Capital  is  adorned 
with  two  Rows  of  Leaves,  between  which  Cai\- 
licoles  or  little  Stalks  arife,  of  which  the  Volutes 
arc  formed,  which  are  id  in  Number,  and  fupport 
the  Abacus. 


It 
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It  has  not  (properly  fpeaking)  eicher  Ovolo,  or 
even  Abacus  j  for  indeed  the  Member  that  goes  by 
that  Name,  is  quite  different  from  the  Abacus  in 
the  other  Orders,  being  cut  with  a  Sweep,  in  the 
Middle  of  which  a  Rofe  or  fome  other  Ornament 
is  carv’d. 

Vitruvius  takes  Notice,  that  the  Corinthian  Order 
has  no  particular  Ordonance  for  its  Cornice,  or  any 
the  other  Ornaments  of  its  Entablature  j  nor  does 
he  himfelf  give  it  any  other  Proportions  than  thofe 
of  the  Ionic k  Order  ;  fo  that  if  it  appears  higher 
than  the  Jonick ,  it  is  purely  owing  to  the  Excels  of 
the  Height  of  its  Capital :  He  likewife  makes  the 
reft  of  the  Entablature  the  fame,  and  ufes  the  Attick 
Bafe  indifferently  for  the  one  and  the  other. 

But  there  is  a  wide  Difference,  as  to  this  Order, 
between  Vitruvius  and  all  the  Examples  of  Anti¬ 
quity  now  remaining  3  the  mod  beautiful  of  which 
have  a  particular  Bale,  and  the  whole  Order  20 
Modules  high,  whereas  the  Io?iick  has  but  18. 

Again,  the  Capital  is  higher  than  that  of  Vitru¬ 
vius  by  one  Third  of  a  Module,  and  its  Entabla¬ 
ture,  having  Mcdilions,  and  fometimes  both  Den¬ 
tils  and  Modilions,  is  very  different  from  the  lonick 
Entablature. 

Vitruvius’s  Corinthian  Ordonance  is  fet  afide  by 
modern  Architects,  who  follow  that  of  the  ancient 
Buildings,  from  which  they  felect  according  to  their 
feveral  Taftes  ;  fo  that  the  modern  Corinthian  is 
rather  a  Kind  of  Compofite  Order,  and  differs  from 
any  of  the  antient  Buildings,  and  much  more  from 
the  Rules  of  Vitruvius. 

Mr.  Perrau/t  makes  the  Height  of  the  Shaft  lefs 
than  that  of  the  lonick ,  by  reafon  of  the  Excefs  of 
its  Capital. 

Vignola  and  Mr.  Le  Clcrc  make  the  Corinthian 
Order  20  Modules  high  y  but  Serlio  makes  it  but 
18,  and  Per r a ult  18  ~. 

CORNACHfNE  Powder,  the  fame  with  what 
is  fometimes  called  the  Earl  of  Warwick’*  Powder , 
and  by  foreign  W l  iters  frequently  Pulvis  de  tribus  j 
it  is  a  purging  Powder  made  of  equal  Parts  of  An - 
timonium  Diaphoreticum ,  Diagridium ,  and  Cream  of 
Tartar. 

CORNAGE  [in  our  Lavf]  fignifies  a  Kind  of 
grand  Sergeantry ;  the  Service  of  which  Tenure  is 
to  blow  a  Horn,  when  an  Invahon  of  a  Northern 
Enemy  is  perceived  ,  and  by  this  many  hold  Land 
in  the  Northern  Parts  about  the  Wall,  i.  e.  the  old 
Piffs  Wall. 

CORNEA  Luna.  See  Lu  ta  Cornea. 

CORNEA  Oculi  Tunica ,  which  is  alfo  called 
Sclerotes,  and  Dura ,  the  hard  Tunick,  proceeds 
from  a  Tunick  in  the  Brain  called  Dura  Men  in  x ; 
it  is  pellucid  forwards,  that  it  may  tranfmit  the 
vififcle  Species :  Its  Sides  are  "covered  with  the  Al¬ 
bugineous  Tunick  j  inwardly  it  contains  the  Aqueous 
Humour.  0 

The  Figure  of  it  is  of  a  greater  Convexity  than 
the  reft  of  the  Globe  of  the  Eye ;  and  it  confifts  of 
feveral  Lam  hire,  which  are  nourifhed  by  fo  fmall 
Blood  Veflels,  as  to  obftrueft  very  little- of  the  Light ; 
’tis  of  a  very  exquifite  Senfe,  that,  on  any  light 
Touch,  the  T  ears  may  be  fqueezed  out  of  the  La¬ 
chrymal  Glands,  to  wafh  it  and  clean  it.  L. 

CORNICE  [rakes  its  Name  of  Corona ,  L.  a 
Crown ;  q  d.  a  Crowning].  It  is,  in  Architecture. 
the  uppeunoft  Member  of  the  Entablature  of  a 
Column ;  or  that  which  crowns  the  Order. 

It  is  the  third  grand  Divifton  of  the  Trabeation, 
which  commences  from  the  Freeze,  and  ends  at 
the  Cymatium. 

I  "  VOL.  I. 


There  are  as  many  kinds  of  Cornices  as  there, 
are  different  Orders  of  Columns.  As, 

1.  The  Tufcan ,  The  whole  Height  of  which 
Cornice,  according  to  Vitruvius ,  is  Half  a  Module, 
which  Height  being  divided  into  four  grand  Divi- 
fions,  the  uppermoft  of  which  goes  to  the  Boultin 
and  Fillet  under  it  and  this  Divifton  being  again 
divided  into  four  Parts,  three  of  them  go  to  the 
Boultin,  and  one  to  the  Fillet. 

The  two  next  grand  Diviftons  go  to  the  Corona 
(which  is  flat  and  plain)  and  the  lowermoft  grand 
Divifton  goes  to  the  Cymatium  j  which  being  again 
divided  into  three  Parts,  the  uppermoft  of  them 
goes  to  the  Fillet,  and  the  other  two  to  the  Cima, 
or  O —  G — 

The  Projedture  of  the  whole  Cornice  (as  alfo  of 
each  Member  of  it)  he  makes  to  be  equal  to  its 
Height,  and  divides  the  Under-ftde  of  the  Corona 
into  eleven  Parts,  of  which  two  are  given  to  the 
Fillet,  and  one  to  the  Dentil,  and  fo  alternately  ; 
for  which  he  gives  this  Reafon,  That  it  is  fit. 

Scamozzi  makes  the  whole  Height  of  this  Cor¬ 
nice  39  .Minutes,  and  the  Height  of  every  particu¬ 
lar  Member  of  it,  as  follows  :  (beginning  at  the 
Tod,  and  defeending  in  Order). 

The  upper  Lift  or  Plinth  of  the  Cornice,  3  M. 
the  Supercilium  Lift,  Tinea,  1  f  M.  the  upper 
Cima,  or  O —  G — ,  8  M.  the  Lift  under  it, 

\  M.  the  Corona ,  9  the  Lift  1  j  M.  the  Cim  a, 
or  greater  O —  G — ,  6  M.  (here’s  1  f-  M.  left  be¬ 
twixt,  for  the  Depth  of  the  Dentils)  the  Superci¬ 
lium,  or  Lift,  1  F?  theCimatium,  or  little  O —  G— , 

5  M.  the  Lift,  2. 

Palladio  makes  the  whole  Height  of  this  Cornice 
44  Minutes,  of  which  3  \  M.  go  to  the  Lift  at  the 
Top,  and  the  Cima  Reffa,  10  M.  the  Lift  under  it, 

2  \  M.  the  Corona ,  10  M.  the  Boultin,  9  M.  and 
the  Cavetto,  or  Hollow,  7  \  M. 

2.  The  Dorick  makes  two  different  Fafhions  of 
Dorick  Cornices  j  the  whole  Height  of  the  one  is 
Half  a  Module  ;  which  being  divided  into  two 
grand  Diviftons,  the  uppermoft  of  which  is  divided 
into  8  Parts,  one  of  which  goes  to  the  Lift  at  Top, 
and  the  other  7  to  the  O —  G —  The  other  grand 
Divifton  is  fubdivided  into  four  Parts,  the  upper¬ 
moft  Parts  of  which  go  to  the  two  Cymatiums, 
and  the  two  middle  Parts  to  the  Corona ,  the  Lift 
of  each  ot  thefe  Cymatiums  is  one  Third  of  the 
whole  Cymatium.  As  to  the  Cornice  of  the  other 
Fafhion,  it  is  40  M.  which  divided  into  9  Parts,  two 
go  to  the  two  Facias,  one  to  the  Thorus  or  Bou  - 
tine  above  them,  and  two  to  the  Modilions  above 
that,  two  to  the  Coro?ia,  and  two  to  the  Cima. 
The  Modilions,  as  alfo  the  Corona ,  being  divided 
each  into  three  Parts,  one  of  them  fhall  go  to  each 
of  their  refpedfive  Cymatiums,  the  Lifts  of  which 
are  each  ~  of  the  whole. 

Scamozzi  makes  the  Height  of  -this  Cornice  42 
M.  whofe  Lift  at  the  Top  is  2  M.  the  great  O— 
G — ,  7  M.  the  Lift,  1  M.  the  little  O— -  G— ,  3 
M.  the  Corona ,  8  Minutes,  the  Lift,  1.  the  Cafe- 
ment,  2  M.  the  Boultin,  5  M.  the  Lift,  1.  the 
Square  7  M.  the  Lift,  1  M.  and  the  Boultiti, 
4  M. 

Palladio ,  in  his  verbal  Defcription  of  this  Cor¬ 
nice,  makes  the  whole  Height  of  it  to  be  35  Mi¬ 
nutes  j  but  in  his  Figure,  ’tis  but  37 of  which 
the  Lift  at  the  Top  is  i  \  M.  the  Cima  Reft  a,  or 
Q —  G — •,  6-|  ,*  the  Lift,  1  M.  the  Cima  Rcverfa , 
3  i  M.  the  Corona ,  8  M.  the  Ovolo  or  Boultine,  6" 
4  2  D  d  d  M. 


COR 


COR 


M.  the  Lift,  i  M.  and  the  Caftment  at  the  Bot¬ 
tom,  5  M. 

3'.  The  loirick  Cornice.  Vitruvius  makes  the 
whole  Height  of  this  Cornice  about  He 

alfo  defcribes  Cornices  of  two  Fafhions  in  this  Or¬ 
der  :  He  divides  the  whole  Height  of  the  one  in1- 
fo  1 1  Parts,  the  fwo  uppermoft  of  which  go  to  the 
Cymatium,  and-  the  Boultin  under  it.  This  Space 
is  fubdivided  again  into  6  Parts,  two  of  which  go 
to  the  Fillet  of  the  Cymatium,  three  to  the  O — 
G— ,  and  one  to  the  Boultin.  The  next  two 
grand  Divifions  go  to  the  Corona  ;  the  next  three 
grand  Divifions,  to  the  Cartoufes  and  tire  Cymatiu?n 
over  them :  And  this  Space  is  again  divided  into 
5  Parts,  one  of  which  makes  the  Cymatium ,  of 
Which  the  Fillet  is  One  Third  of  the  whole  ;  then 
1}  of  the  next  grand’  Divifion  goes  to  the  Cafe- 
ment  and  the  Fillet  over  it,  of  which  the  Fillet  is  ~  of 
the  whole ;  and  the  laft  grand  Divifion  goes  to  the 
Cymatium  of  which  the  Fillet  is  one  Third-part  of 
the  whole. 

The  Ccn'nice  of  the  other  Fafhion  he  makes  thus : 
He  divides  the  whole  Height  into  6  Parts,  the  up¬ 
permoft  of  which  goes  to  theO — G — ,  £  of  which 
goes  tro  the  Fillet.  Again,  the  next  grand  Divifion 
he  divides  into  three  Parts,  the  uppermoft  of  which 
goes  to  the  Cymatium  (the  Fillet  of  which  is  7  Part) 
and  the  other  two  go  to  the  Corona.  The  next 
two  grand  Divifions  are  fubdivided  into  five  Parts, 
of  which  the  Uppermoft  goes  to  the  Cymatium  (the 
Fillet  of  which  is  1 1  7  Part)  and  the  other  four  go 
to  the  Cattoufes.  The  next  grand  Divifion  is  again 
divided  into  four  Parts,  three  of  which  go  to  the 
BoiiltiH ,  and  one  to  the  Fillet  under  it.  And  the 
laft  grand  Divifion  is  fubdivided  into  four  Parts, 
three  of  which  go  to  the  Cafement ,  and  one  to  the 
Cymatium ,  of  which  the  Fillet  is  one  Third-part. 

Scamozzi  makes  the  whole  Height  of  this  Cor¬ 
nice  42  M.  of  which  the  Lift  at  the  Top  is  2  M. 
the  Cima  Lefia,  5  \  M .  the  Lift,  1  M.  the  Cima 
Lever  fa,  2  f  M .  the  Corona,  6\  M.  the  Cima  Re- 
verfa,  2  \  M.  the  Cartoujes ,  7  M.  the  Boultin ,  4 
M.  the  Lift,  1  M.  the  Square,  5  M.  the  Lift ,  1  M. 
and  the  Boultin ,  4  M. 

Palladio  makes  the  whole  Height  of  this  Cornice 
4 6  j  M.  of  which  the  Lift  at  the  Top  is  2  \  M.  the 
Cima  Rett  a,  7  M.  the  Lift,  I  %  M.  the  Cima  Re - 
verfa,  3  \  M  the  Corona ,  8  M.  the  Cima  Retfa 
over  the  Modillions,  3  \  M.  the  Modillions,  7  f  M. 
the  Lift,  1 M.  the  Ovolo  or  Boultin,  6  M.  the 
Lift,  1  j  M.  and  the  Cavetto  or  Hollow,  5  M. 

4.  Corinthian  Cornice.  Vitruvius  makes  the 
whole  Height  of  this  Cornice  one  Module.  He 
alfo  defcribes  two  different  Fafhions  in  this  Cor¬ 
nice  :  In  one  of  which  the  whole  Height  is  di¬ 
vided  into  five  Parrs,  the  uppermoft  of  which  goes 
the  O —  G — the  Fillet  of  which  is  £  Part  ;  then 
1 7  of  the  next-grand  Divifion,  goes  to  the  Corona 
and  Cymatium  over  it,"  of  which  Space,  the  Cyma¬ 
tium  is  one  Third-part,  and  its  Fillet  one  Third  of 
that.  Of  the  next  grand  Divifions,  1^  goes  to  the 
Modillions  and  Cymatiums  over  them  ;  of  which 
Space  the  Cymatium  is  f  Part.  And  the  laft  grand 
Divifion  goes  to  the  Boultin ,  and  Fillets  over  and 
under  it;  which  being  divided  into  three  Parts,  the 
lower  molt  goes  to  the  Fillet ;  and  the  other  two 
being  again  divided  into  fix  Parts,  five  of  them  go 
to  the  Boultin ,  and  the  other  to  the  Fillet  over 
it. 

In  the  Cornice  of  the  other  Fafhion,  he  divides 
the  whole  Height  into  nine  Parts,  the  two  upper- 


moft  of  which  being  divided  into  four  Parts,  three 
of  them  go  to  the  O — G —  (the  Fillet  of  which  is 
£  of  the  whole')  and  the  other  to  the  Cymatium 
over  the  Corona  (the  Fillet  of  which  is  f  of  the 
whole)  the  next  two  grand1  Divifions  go’  to  the 
Modillions  and  the  Cymatiums.  over  them,  £  of  this 
Space  goes  to  the  Cymatium  (the  Fillet  of  which 
is  one  Third  of  the  whole  Cymatium)  and  the  reft  tei 
the  Modillions.  The  next  two  grand  Divifions  go  tq 
the  Boultin,  and  Fillet  over  and  under  it  ;  which 
Fillets  are  each  j  of  the  whole.  And  the  laft  grand 
Divifion  goes  to  the  Cima  at  the  Foot  of  the  Cor¬ 
nice. 

Scamozzi  makes  the  whole  Height  of  this  Cor¬ 
nice  46 1 M.  of  which  the  Lift  of  the  Cima  Rett  a 
is  2  M.  the  Cima  Retfa,  6{ ;  the  Lift  of  the  Cima 
Reverfa,  1  M.  the  Cima  Reverfa ,  3  i  ;  the  Half- 
round,  I  j  ;  the  Corona,  7 1 ;  the  Cymatium ,  3  f-  M. 
the  Modillions ,  8  \  M.  the  Lift,  1  M.  the  Boultin, 
5  M.  the  Lift ,  1  M.  and  Cima ,  5  M. 

Palladio  makes  the  Height  of  this  Cornice  yo  M. 
of  which  2  ±M.  goes  to  the  Lift  of  the  Cima  Retta ; 
the  Cima  Retfa  is  8  f  M.  the  Lift ,  f  M.  the  Cima 
Reverfa,  3  M.  the  Corona,  7  f  M,  the  Lift  of  the 

O—  G —  over  the  Modillions,  fM.  the  O —  G _ 

over  the  Modillions ,  f  M.  the  O— G — t  z~  M.  the 
Boultin,  4  f  M.  the  Lift ,  1  M.  the  Boultin,  <  $  M. 
the  Lift,  1  M.  and  O —  G— ,  4  f  M. 

5.  The  Compofttc  Cornice.  Vitruvius  makes  the 
whole  Height  of  this  Cornice  equal  to  the  Diameter 
of  the  Column  above,  which  is  about  52  \  M.  He 
alfo  defcribes  two  different  fafhioned  Cornices  in 
this  Order  ;  one  of  which  he  divides  into  two 
Parts,  the  uppermoft  goes  to  the  O—  G-—  (whofe 
Fillet  is  7  of  the  whole)  and  the  undermoft  to  the 
Corona  and  Cymatium  over  it ;  artd  this  Space  being 
divided  into  four  Parts,  three  of  them  go  to  the 
Corona,  and  one  to  the  Cymatium ,  whole  Fillet  is 
one  Third  of  the  whole  Cymatium. 

According  to  Scamozzi,  the  whole  Height  of  this 
Cornice  is  48  Minutes,  and  Palladio  makes  it  4? 
Minutes :  But  for  the  Height  of  each  particular 
Member,  they  leave  us  very  much  in  the  Dark; 
for,  according  to  either  of  them,  the  Sum  of  the 
Particulars  will  never  make  the  whole  Height;  and 
befides,  Palladio  fets  down  no  Dimenfions  to  feve- 
ral  of  the  Members  of  this  Cornice  ;  fo  that  a  Per- 
fon  will  be  but  little  the  wifer  for  what  any  of  thefe 
Authors  fay  of  this  Cornice. 

In  brief,  the  Tujcan  Order  is  the  mod  plain.  Vig- 
nola  makes  it  to  confift  of  an  Ovum,  or  Quarter- 
Round  ;  an  Aftragal  or  Baguette  ;  the  Reglet  or 
fillet  ;  the  Larmier,  and  the  Talon. 

In  the  Doric k,  he  makes  Capitals  of  the  Triglyphs 
of  the  Freeze,  with  their  Bandilettes,  a  Talon,  Mutu- 
les,  or  Dentils,  a^  Larmier  with  its  Gut  tee  under¬ 
neath,  a  Talon,  Fillet,  Cavetto,  and  Reglet. 

In  the  lonick,  the  Members  are,  in  mod  Refpe&s, 
the  fame  as  in  the  Doric i  ;  except  that  the/  are 
frequently  enriched  with  Carving,  and  are  always 
Dentils. 

The  Corinthian  Cornice  is  the  richeft,  and  is 

diftmguifhed  by  having  both  Modillions  and  Den¬ 
tils. 

The  Compofttc  Cornice  has  no  Dentils ;  its  Mould¬ 
ings  are  carved,  and  there  are  Channels  under  the 
Somt. 

CORNICE  [with  Workmen ]  is  ufed,  in  the  ge¬ 
neral,  for  all  litrle  Proje&ures  of  Maftnry  or 
joinery,  even  where  there  are  no  Columns;  as,  the 
Cornice  of  a  Chimney,  a  BoufFer,  <&c.  and  is  fre¬ 
quently  ufed  for  the  Crownings  of  Pedeftals. 

Architrave 
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Architrave  CORNICE,  is  one  im mediately,  con¬ 
tiguous  to  the  Architrave,  the  Freeze  being  re¬ 
trenched. 

Mutilated  CORNICE,  is  one  whofe  Projedlure 
is  cut  or  interrupted,  to  the  Right  of  the  Larmier, 
or  reduced  into  Platband,  with  a  Cimaife, 

Cant  diver  CORNICE,  a  Cornice  that  has  Can- 
talivers  under  it. 

MadiUion  CORNICE,  one  with.  Modillions  un¬ 
der  it. 

Coving  CORNICE,  one  which  has  a  great  Cqfe- 
rnent,  or  Hollow  in  it,  ordinarily  lathed  and  plaifter’d 
upon  Cotnpafs  Sprockets,  or  Brackets. 

CORNICULARIS  Prccetfus.  See  Anceroides. 
CORN ICU LATE  Plants  and  Herbs ,  are  {itch 
as  after  each  Flower  produce  many  diftindt  and 
horned  Seed-pods  ;  which  Seed-veffels  are  called 
Siliqtue  :  This  Kind  is  called  alfo  Multi (Hiquous  j 
fuch  as  the  S edits#  or  Scmpervivum,  Telephium,  Se~ 
dum  Stellatum ,  J uncus  Floridus ,  Hellebores  Niger, 
Fraxinella ,  Aconitum  (or  Napellus)  Aquilegia ,  Del¬ 
phinium,  Patonia,  Caltha  Palufins,  Althea  Lutea, 
&C. 

CORNISH  Ping  of  a  Gun,  is  the  next  from  the 
Muzzle  Ring  backwards.  See  Ordnance. 

CORNU  A  Uteri ,  are  two  lateral  Parts  of  the 
Womb  in  fome  Brutes,  as  Cows,  Harts,  Sheep, 
Goats,  &c.  yet  fome  Authors  have  attributed  the 
fame  Parts  to  a  Woman’s  Womb,  from  fomething 
which  imitates  them  there  j  for  at  the  Sides  of  the 
Bottom  of  the  Womb,  there  is  a  Sort  of  Protu¬ 
berance  on  both  Sides,  where  the  Vafa  Defcrentia 
are  infcrted  -,  yet  a  Woman’s  Womb  is  rarely  Bi¬ 
partite,  as  it  is  in  Brutes.  L. 

CORODIO  Habendo,  is  a  Writ  whereby  to  ex> 
aft  a  Corody  of  an  Abbey  or  Religious  Houfe. 

COROD  Y  Habers  do,  [in  Common  Law]  fignifies 
a  Sum  of  Money,  or  Allowance  of  Meat,  Drink, 
and  Cloathing,  due  to  the  King  from  an  Abbey, 
or  other  Houfe  of  Religion,  whereof  he  is  Founder, 
towards  the  reafonable  Sustenance  of  fuch  a  one  of 
his  Servants,  being  put  to  bis  Penfion,  as  he  think- 
eth  good  to  beftow  it  on.  And  the  Difference 
between  a  Corody  and  a  Penfion  feems  to  be,  that 
a  Corody  is  allowed  towards  the  Maintenance  of 
any  of  the  King’s  Servants  that  liyeth  in  an  Abbey  ■, 
a  Penfion  is  given  to  one  of  the  King  s  Chaplains, 
fpr  his  better  Maintenance  in  the  King’s  Service, 
until  he  may  be  better  provided  of  a  Benefice. 
It  appears  in  Wejt.  2.  Cap.  25.  that  an  Aflize  Shall 
lie  for  a  Corody  i  and  in  others,  that  Corod ies  be¬ 
longed  fome, times  to  Bifhops  from  Monasteries  , 
and  alfo,  that  a  Corody  may  be  dtfe  to  a  common 
Perfon,  by  Grant  from  one  to  another,  or  of  com- 
ijaon  Right,  to  him  that  is  a  Founder  of  a  Religi¬ 
ous  Houfe,  not  holden  in  Franc- Almoine,  tor  that 
Tenure  was  difeharged  of  all  Corodies  in  itfeif. 
And  a  Corody  is  faid  to  be  either  certain  or  un¬ 
certain,  and  that  it  may  be  for  Life,  for  A  ears  in 
Tail,  or  in  Fee. 

COROLLARY  [ Corollarium ,  L.J  or  Conjcttary, 
is  an  ufeful  Confequence  drawn  from  fomething 
which  hath  been  already  advanced  or  demonstrated 
55  if  from  this,  viz.  That  a  Triangle  which  has  two 
equal  Sides,  has  alfo  two  Angles  equal  j  you  Shall 
draw  this  Confequence,  That  a  Triangle  which  hat 
the  three  Sides  equal,  has  alfo  its  three  Angles 
equah 

CORONA,  [in  Anatomy]  is  that  Edge  of  die 
Glands  of  the  Penis,  where  the  Praeputium  begins- 

CORONA,  CORONIS,  [in  Architecture]  is 
properly  the  flat  and  moft  advanced  Part  of  a  Cot- 
nice,  called  by  the  French  Larmier,  and  by  us  the 


Drip,  becaufe  it  defends  the  reft  of  the  W prk  from 
Wind  and  Weather  j  bur  it  is  often  taken  by  Vi¬ 
truvius  for  the  whole  Cornice. 

Corona,  qr  the  Flat-Crown,  is  alfo  a  particular 
Member  in  the  Dorick  Gate,  made  by  fa  extraor¬ 
dinary  an  Enlargement  of  the  Larmier  or  Drip , 
that  it  hath  fix  Tirqes  more  Breadth  than  Projec- 
ture.  This  Sort  of  Corona  is  po  where  found 
amongft  the  Ancient:*,  except  only  in  the  Writings 
of  Vitruvius. 

CORONA  Borealis,  Northern  Crown ,  [in  rijlro- 
nomy]  a  Conftelladon  qf  the  Northern  Hemifphere. 

The  Stars  ip  the  Cppflellation  of  the  Northern 
Crown,  in  Ptolemeys  Catalogue  are  8,  in  Tycho’s 
as  many,  in  the  Britannick  Catalogue  21. 

CORONA  Meridionalis,  a  Southern  Condejla- 
tion  confiding  of  *3  Stars. 

CORONALE.  Sceprontis. 

CORONAL  IS  Sutuxa,  is  a  Cleft  in  the  Head 
made  like  a  Comb,  and  joins  as  if  the  Teeth  of 
two  Saw s  were  clolely  compared  into  one  another : 

It  is  placed  in  the  upper  Part  of  the  Skull  from  one 
Temple  to  another,  and  is  circumfcnbed  with  the 
Bones  of  the  Forehead,  and  that  particularly  called 
Bregma  j  in  the  Middle  whereof  the  Suture,  flileci 
Sagittalis,  is  terminated.  L. 

CORONARIA  Vafa,  are  the  Veins  and  Arte¬ 
ries  which  furround  the  Heart  to  nourifh  it :  They 
arife  out  of  the  Aorta  before  it  comes  out  of  the 
Pericardium  ,*  they  encompafs  the  Bafis  of  the 
Heart  like  a  Garland,  and  in  their  Circuit  fend  down 
divers  Twigs  length-ways  of  the  Heart,  and  when 
they  have  encompafled  the  Bafis  and  meet,  they  in- 
ofculatewith  one  another,  but  not  with  the  Veins.  L. 

CORONATORE  Eligendo ,  is  a  Writ  which, 
after  the  Death  or  Difcharge  of  any  Coroner,  is 
directed  to  the  Sheriff  out  of  the  Chancery,  to  call 
together  the  Freeholders  of  the  County  for  tfie 
Choice  of  another  Coroner  ;  and  to  certify  into  the 
Chancery  both  the  Election  and  Name  of  the 
Party  eledted,  and  to  give  him  his  Oath-  L. 

COP.ONE,  is  an  acute  Procefsof  the  lower  Jaw-* 
bone,  from  its  Likenefs  to  the  Beak  of  a  Raven, 
called  Pojlriformis ,  in  the  Fprm  of  a  Beak. 

CORONER,  is  an  ancient  Officer  of  this  Land, 
fo  called,  becaufe  he  dealeffi  wholly  for  the  King 
and  Crown.  There  be  four  of  them  commonly  in 
every  County,  and  they  are  chofen  by  the  Free¬ 
holders  of  the  fame  upon  Writ,  and  not  by  Patent. 
His  Office  efpecially  concerneth  Pleas  of  the  Crown. 
There  be  alfo  certain  fpecial  Coroners  within  divert 
Liberties,  as  well  as  thole  ordinary  Officers  it} 
every  County  ;  as  the  Coroner  of  the  Verge,  which 
is  a  certain  Compafs  about  the  King’s  Courr :  And 
there  are  certain  Charters  belonging  to  Colleges 
and  other  Corporations,  whereby  they  are  licenfed 
to  appoint  their  Coroner  within  their  own  Prer 
cintts. 

CORPORA  Cavernofa  Penis,  (by  D’Graaf  cab 
led  NervOj'a,  and  by  others  Nervea  Spongiofa)  are 
two  Capjithe  or  oblong  Folljcjtli,  fenced  every  where 
without  with  a  thick  Membrane.  They  fpring 
with  two  diftindt  Originals  from  the  lower  Side  of 
the  Off  a  Pubis ,  whence  firetching  forwards,  they 
meet  one  another,  leaving  an  Interftice  before  their 
Conjundtipn,  in  which  the  Urethra  is  conveyed  t 
Where  they  leave  the  Ojfa  Pubis  they  are  each  co¬ 
vered  with  a  Membrane,  and  afterwards  joined  tp 
^ach  other  by  the  Intervention  of  a  Septum  Inter¬ 
medium,  which,  the  nearer  it  comes  to  the  Glands, 
is  the  more  diminiihed.  L. 

CORPORA  Olivaria ■  See  pliv aria  Corpora.  L. 
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CORPORA  Pyramidalia ,  are  Protuberances  of 
the  under  Part  of  the  Brain  ;  they  are  in  Length  of 
about  an  Inch  ;  when  the  Blood  hath  difcharged 
itfelf  of  the  Seed  into  the  Tefticles,  it  returns  by 
the  Veins,  which  rifing  in  feveral  Branches  from 
the  Teftes,  tends  towards  the  Abdomen  in  the  Pro¬ 
duction  of  the  Peritoneum,  the  fame  way  the  Ar¬ 
teries  came  down.  In  their  Progrefs,  their  Branches 
frequently  inofculate  and  divide  again,  till  they  come 
near  the  Abdomen,  and  then  they  all  unite  in  one 
Trunk  j  and  therefore,  becaufe  of  their  Shape,  are 
called  Corpora  Pyramidalia.  L. 

CORPORA  Striata ,  are  Protuberances  upon 
the  Crura  Medulla  Oblongata. 

CORPORAL,  is  an  inferior  Officer  in  a  Foot 
Company,  who  hath  charge  over  one  of  the  Divi- 
fions;  places  and  relieves  Centinels,  and  keeps  good 
Order  in  the  Corps  de  Garde  :  He  receives  the  W ord 
of  the  inferior  Rounds  that  pafs  by  his  Corps  de 
Garde. 

CORPORAL  of  a  Ship,  is  an  Officer  that  hath 
the  Charge  of  fetting  the  Watches  and  Centries, 
and  relieving  them  ;  and  who  fees  that  all  the  Sol¬ 
diers  and  Sailors  keep  their  Arms  neat  and  clean  ; 
he  teaches  them  alio  how  to  ufe  them,  and  hath  a 
Mate  under  him. 

CORPORATION,  is  a  Body  Politick  authorifed 
by  the  King’s  Charter,  being  of  Capacity  to  take 
and  grant,  having  a  Common  Seal,  <&c.  Thefe  are 
conftituted  either  by  Prefcriprion,  by  Letters  Patent, 
or  by  Adi:  of  Parliament,  and  are  either  Spiritual  or 
Temporal.  L. 

CORPOREITY,  the  School  Term  for  the  Na¬ 
ture  of  a  Body,  as  the  Quality  of  that  which  is  cor¬ 
poreal,  or  has  a  Body. 

COR  PURIFICATION,  CORPORATION, 
[with  Chymijls]  the  Operation  of  recovering  Spirits 
into  the  fame  Body,  or  at  leaft  into  a  Body  nearly 
the  fame  with  that  they  had  before  their  Spirituali¬ 
sation. 

CORPS  de  Garde ,  is  a  Poll:  in  an  Army  fome- 
times  under  Covert,  fometimes  in  the  open  Air,  to 
receive  a  Number  of  Men,  who  are  relieved  from 
time  to  time  to  watch  in  their  Turns  for  the  Security 
of  fome  more  conliderable  rob;  and  it  often  alio 
is  taken  for  the  Men  thus  watching,  who  are  called 
the  Corps  de  Garde. 

CORPUS  cwn  Caufa ,  is  a  Writ  ilTuing  out  of 
the  Chancery ,  to  remove  both  the  Body  and  the 
Record  touching  the  Caufe  of  any  Man  lying  in 
Execution  upon  a  Judgment  for  Debt,  into  the 
King's-Bench ,  <&c.  there  to  lie  till  he  have  fatisfied 
the  Judgment.  L 

CORPUS  Callnfum ,  is  the  upper  Part  or  Cover¬ 
ing  of  a  Space  made  by  the  joining  together  of  the 
Right  and  Left  Side  of  the  internal  Subftance  of  the 
Brain.  This  Space  forms  the  three  Ventricles  or 
Foramen  Ovale,  and  its  Bottom  is  cne  internal  Sub¬ 
ftance  of  the  two  Sides  of  the  Cerebrum  gathered 
as  it  were  into  two  Bundles,  and  are  called  the  Crura 
of  the  Medulla  Oblongata.  L. 

CORPUS  Glandulofum ,  the  fame  with  the  Pro¬ 
fat  a. 

CORPUSCLES,  [ Corpufcula ,  L.J  The  admira- 
'ble  Sir  Ifaac  Newton  fhews  a  Way  of  gueffing 
with  great  Accuracy,  at  the  Si2.es  of  the  compo¬ 
nent  Corpuxles  or  Particles  of  which  Bodies  are 
conftituted,  in  the  ad  Book  of  his  Opticks,  pag.  3. 
See  more  of  this  under  the  Word  Colour  and  Par¬ 
ticles. 

CORPUSCLES,  [in  Natural  Philosophy]  ftgni- 
fy  the  minute  Parts  or  Particles,  or  phyiical  Atoms 
of  a  Body  ;  and  by  this  Word  is  not  meant  Ele¬ 


mentary  Parts,  nor  the  Hypoftatical  Principles  of 
the  Chymifts,  but  fuch  Particles,  whether  of  a 
fimple  or  compounded  Nature,  whefe  Parts  will  not 
be  diffolved,  disjoined,  or  diffipated  by  ordinary 
Degrees  of  Heat. 

And  that  Way  of  philofophizing  which  endea¬ 
vours  to  explain  Things,  and  to  give  an  Account  of 
the  Phenomena  of  Nature  by  the  Motion,  Figure, 
Reft,  Pofition,  &c.  of  Corpufcles  or  minute  Par¬ 
ticles  of  Matter,  is  by  the  Honourable  Mr.  Boyle 
called  very  properly  the 

CORPUSCULAR  Philofophy  ;  which  was  fo 
very  ancient,  that  both  before  Epicurus  and  Demo¬ 
critus,  and  even  before  Leucippus  taught  in  Greece , 
there  was  a  Phoenician  Philosopher  that  explained 
natural  Phenomena  by  the  Motions  and  Affe&ions 
of  the  minute  Corpufcles  of  Matter,  as  very  old 
Writers  inform  us ;  and  therefore  this  Kind  of  Phi¬ 
lofophy  ffiould  rather  be  called  Phoenician  than  Epi¬ 
curean. 

The  chief  Principles  of  the  Mechanical  Hypo- 
thefis  or  Corpufcular  Philofophy,  Mr.  Boyle  films  up 
in  thefe  Particulars : 

1 .  They  fuppofe  that  there  is  but  one  Catholick  or 
Univerfal  Matter,  which  is  an  extended,  impene¬ 
trable  and  divifible  Subftance  common  to  all  Bodies, 
and  capai  le  of  all  Forms. 

2.  1  hat  this  Matter,  in  order  to  form  the  vaft 
Variety  of  natural  Bodies,  mu  ft  have  Motion  in 
fome  or  all  its  definable  Parts  ,•  and  that  this  Mo¬ 
tion  was  given  to  Matter  by  God  the  Creator  of 
all  Things,  and  has  all  manner  of  Directions  and 
Tendencies. 

3.  Matter  muft  alfo  actually  be  divided  into 
Parts,  and  each  of  thefe  primitive  Particles,  Frag¬ 
ments  or  Atoms  of  Matter  muft  have  its  proper 
Magnitude  or  Size,  as  alfo  its  peculiar  Figure  or 
Shape. 

4-  They  fuppofe  alfo,  that  thefe  differently  fiz’d 
and  ffiap’d  Particles  may  have  as  different  Orders 
and  Politions,  Situations  or  Poftures,  from  whence 
great  Variety  may  arife  in  the  Compofttion  of  Bo¬ 
dies. 

CORRECTOR  of  the  Staple ,  is  a  Clerk  belong¬ 
ing  to  the  Staple  that  writeth  and  recordeth  the 
Bargains  of  Merchants  made  there. 

CORRIDOR,  [in  Fortif  cation]  is  the  Covert- 
Way  lying  round  about  the  whole  Compafs  of  the 
Fortifications  of  a  Place,  between  the  Outfide  of 
the  Moat  and  the  Pallifado’s. 

CORRIDOR,  [in  -r4rchitc£lure~\  a  Gallery  or 
long  Ifle  round  about  a  Building,  leading  to  feveral 
Chambers  at  a  Diftancefrom  each  other. 

CORRODENTIA  :  Corroding  Things,  are 
Things  which  eat  up  and  confume  excrefccnt  Flefh 
with  their  ffiarp  Particles.  Blanchard. 

CORROS1BILITY,  is  the  Power  of  being  cor¬ 
roded,  eaten,  or  diffolved  by  any  corrofive  Men- 
ftruum  or  Liquor;  and  the  Honourable  Mr.  Boyle 
reckons  thefe  Qualifications  neceffary  to  render  any 
Body  corrofible: 

1.  That  it  be  furnifhed  with  Pores  of  fuch  a  Big- 
nefs  and  Figure,  that  the  Corpufcles  of  the  Men- 
ftruum  or  Solvent  may  enter  them,  and  yet  not  be 
much  agitated  in  them,  without  alfo  giving  brisk 
Knocks  or  Shakes  to  the  folid  Parts  which  confti- 
tute  the  Pores  or  Cavities:  For  fometimes,  though 
the  Pores  of  a  Body  may  be  large  enough  to  let  in 
fome  grofs  Corpufcles,  yet  if  thefe,  for  want  of 
Solidity  or  Rigidity,  are  too  flexible,  or  are  of  an 
incongruous  Figure  to  thofe  Pores,  a  Diffoludon 
may  not  enfue  ;  as  it  happens  when  pure  Spirit 
of  Wine  is  in  the  Cold  put  upon  Salt  of  Tartar; 

or 
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or  when  A<pua  F or  tit  is  put  upon  powdeted  Sul 

^  2.  That  its  confident  Corpufcles  be  of  fuch  a  Bulk 
and  Solidity  as  doth  not  incapacitate  them  from 
being  disjoined  by  the  Adtion  of  the 


inlinuating 


Corpufcles  of  the  Menftruum. 

a"  That  the Cohefion  of  the  Parts  of  the  corro¬ 
dible  Body  be  not  fo  ftridt,  as  that  they  are  not 
feparable  by  the  Adtion  of  the  Diffolvent. 

CORROSIO  Chymica ,  is  a  Diffolution  of  mixed 

Bodies  by  corrofive  Menftruums.  L. 

CORROSIVE  Medicine ,  is  one  that  has  a  Power 
of  corroding,  as  Lime,  Lapis  Infernaiis ,  and  other 

Cauteries.  ,  _  ..  .  r 

CORROSIVENESS,  is  the  Quality  that  fome 

Liquors,  which  are  called  Menfiruums ,  have  of  dti- 

folvmg  or  corroding  Bodies.  . 

And  the  Attributes  or  Qualifications  which  leem 
proper  to  render  any  Liquor  corrofive,  Mr.  Bo  fib 
in  his  mechanical  Original  or  this  Quality,  reckons 

to  be  fuch  as  thele  :  '  T  . 

i  Thar  the  Menftruum  or  diffolving  Liquor  con- 
fift  of,  or  abound  with  fuch  Particles  as  are  not  too 
big  to  eet  in  at  the  Pores  or  Commtffures  or  the 
Body  to  be  diffolved  ,  nor  yet  fo  {mall,  as  read  ay 
to  pafs  thro’  them,  as  the  Rays  of  Light  do  thro 
Giafs;  nor  muft  they  be  unable,  by  reaion  of  their 
great  Siendernefs  and  Flexibility,  to  disjoin  the  Parts 

theJ  Thatdiefe  Corpufcles  be  of  a  Shape  fitting  to 
infinuate  themfelves  more  or  lefs  into  the  Commif- 
fures  or  Pores  of  the  Body,  in  order  to  diftociate 

its  foiid  Parts. 

~  That  thefe  Particles  have  alfo  a  competent 
Decree  of  Solidity,  in  order  to  disjoin  the  Particles 
of  th°  Body  to  be  diffolved  :  And  this  Solidity  dif¬ 
fers  much  from  the  Bulk  of  the  Corpufcles  men¬ 
tioned  in  the  firft  Requilite;  for  one  Thing  may  be 
much  more  foiid  than  another,  tho  it  have,  as  to 
Bulk,  the  fame  Dimenfions :  1  bus  the  Stalk  of  a 
Plant,  may  be  as  big  as  a  fmall  Iron  ora  Steel  Rod, 
but  the  latter  is  much  lolider  than  the  former. 

a  That  the  Particles  of  the  Menftruum  be  agile, 
and  advantaged  for  Motion,  in  refpedt  of  their  Shape, 
or  their  Smallnefs,  or  their  Fimefi,  to  have  their 
Adion  befriended  by  the  Preflure  of  the  Acmo- 
fphere,  which  may  help  to  drive  them  mm  the 
Pores  of  Bodies,  or  by  the  Agitation  which  thefe 
intruding  Particles  may  be  fitted  to  receive  m  thofe 
Pores  by  the  Tranfcurfion  of  fome  Lib  tie  <etheriJ 

CORROSION  ;  the  Art  of  gnawing  away  by 
little  and  little  the  Continuity  of  the  Parts  of  Bo- 

dlCORRUGANT  Mufclet,  according  to  fome, 
arc  thofe  that  help  to  knit  the  Brows  when  one 
frowns  ;  but  they  feem  to  be  only  a  Part  ot  the 
Frontal  Mufcles  that  have  then  PtDres  running  in 
this  Place  fomewhat  obliquely.  , 

CORRUGATOR  Supercilib  15  bY  f°me  Anato- 
mifts  reckoned  as  a  Mufcle  of  the  Eye-brows,  help¬ 
ing  to  knit  them  when  we  frown  J  but  it  kerns  to 
be  only  a  Part  of  the  Frontal  Muffles,  havmD 
Fibres  in  this  Place  a  little  oblique.  L. 

CORRUPTION,  is  the  Deftrudhon,  Exunc- 
tion,  or,  at  lead,  the  Ceflkton,  for  a  1  tore,  of  the 
proper  Mode  of  Exiftcnce.  of  any  natural  Body 
For  whenever  any  body  lofes  all,  or  any  of  thole 
Accidents  which  ate  cflcnttally  neceffary  to  the 
conftituting  it  of  fuch  a  Kind,  it  is  then  fatd  to  be 
corrupted  or  deftroyed,  and  loles  its  former  Deno¬ 
mination,  being  not  now  a  Body  of  the ;  Kind  t 
was  before.  But,  as  in  Generation,  nothing  ful>- 
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ft  an  dal  is  produced,  fo  here  nothing  fubftantial  is 
loft  or  deftroyed,  but  only  that  Modification  of  the 
Body  which  was  its  Form,  and  made  it  be  of  fuch 
a  Species. 

CORRUPTION  of  Blood,  [in  Law']  an  In¬ 
fection  accruing  to  a  Man’s  State,  attainted  of  Fe¬ 
lony  and  T reaion,  and  to  its  Iffue  j  fo  that  hislffue 
cannot  be  Heirs  to  him,  and  any  other  Anceftors 
by  him,  and  ft  he  be  noble,  his  Heirs  are  rendered 
ignoble. 

CORSNED,  [in  the  Saxon ]  is  Ordeal  Bread j 
Pauls  Conjuratus  :  For  the  Saxons  had  a  fuperfti- 
tious  Way  of  purging  themfelves  of  an  Accularion, 
by  taking  a  Piece  ot  Bread  and  eating  ft  with  to- 
lemn  Oaths  and  Execrations,  that  it  might  prove 
their  Poifon,  &c.  if  they  were  guilty ;  which  way 
of  (peaking  is  retained  in  fome  Places  to  this  Day, 
clpecially  in  Kent. 

CORTICAL  Part  of  the  Brain ,  is  the  outward 
Subftance  of  the  Brain,  full  of  Labyrinths  and  Me¬ 
anders  on  the  Outlide ;  it  is  covered  with  a  thin 
Skin,  and  is  of  an  Afh-grifly  Colour,  being,  as 
Malpigkius  faith,  only  an  Heap  of  little  oval  Glands, 
and  full  of  little  Veffels  j  inwardly  the  Medullary 
Subftance  is  next  to  it.  Its  Ufe  is  thought  by 
fome  to  be  for  the  generating  Animal  Spines  from 
the  Blood,  and  hence  they  are  conveyed  by  the 
Medullary  Subftance  to  the  Nerves,  and  diftribut- 
ed  through  the  whole  Body  :  And  the  Seat  of  the 
Memory  and  Sleep  is  placed  there  by  many  Ana¬ 
tom  ills. 

CORTIN,  [in  Fortification']  fignifies  the  Wall  or 
Diftance  between  the  Flanks  of  two  Baftions. 

CORUSCATION,  or  F lafking,  is  (by  the 
Cartefians)  an  Exhalation  fpread  under  a  Cloud, 
which  rufliing  downwards  is  fet  on  Fire  and  flafh- 
eth.  L. 

CORVUS,  a  Omu,  [in  Afironomy]  a  Conftellation 
of  the  Southern  Hemilphere. 

The  Stars  in  the  Conftellation  Corvus,  in  Ptole- 
7nf  s  Catalogue  are  7,  in  Tycho's  as  many,  in  the 
Britannick  Catalogue  10. 

CORVUS  was  a  Machine  invented  by  the  Ro¬ 
mans ,  in  the  Time  of  their  Conquefts  of  Sicily y 
when  they  firft  engaged  tho.  Carthaginian  Fleet,  and 
was  framed,  as  Polybius  describes  it,  Lib.  1.  after 
this  manner. 

On  the  Prow  of  their  Ships,  they  eredted  a  round 
Piece  of  Timber  about  1  Foot  in  Diameter,  and 
ia  Foot  in  Length,  on  the  Top  of  which  was  a 
Block  or  Pulley,1  round  this  Piece  of  Timber  was 


a  Platform  of  Boards  four  Foot  in  Length,  and 
about  18  Foot  long,  well  framed  and  fattened  with 
Iron  :  The  Entrance  was  long-ways,  and  it  was_ 
moveable  round  the  aforefaid  upright  Piece  of 
Timber,  and  could  alfo  be  hoifted  up  and  down, 
within  6  Foot  of  the  Top  j  about  this  Frame  was  a 
fort  of  Parapet,  Knee-high,  which  was  defended 
with  upright  Bars  of  Iron,  fharp  at  the  Ends,  and 
towards  the  Top  there  was  a  Ring,  by  the  Help  pf 
which,  and  a  Pulley  or  Tackle,  ft  was  hoifted  and 
lowered  at  Pleafure:  With  this  moveable  Gallery 
they  boarded  the  Enemies  Ships  (when  they  did 
not  lie  Side  by  Side)  fometimes  on  their  Bow,  and 
fometimes  in  the  After-part  of  the  Ship  ;  the  Sol¬ 
diers  keeping  the  Bofs  of  their  Bucklers  level  with 
the  Top  of  the  Parapet,  &c.  and  by  the  Means  of 
this  new  Engine,  got  the  Day  of  the  Carthaginians , 
in  their  firft  Sea-fight  with  them,  tho’  the  Enemy 
were  long  before  well  skill’d  in  Naval  Affairs,  and 
the  Romans  perfectly  raw  and  unskill’d. 

CORYMBUS,  [» ipvppO-9  Gr.]in  general,  fig¬ 


nifies  the  Top  of  any  thing,  j 
E  e  e 


bucamong  the  old 
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Writers  about  Plants,  Corymbi  were  the  Bunches 
or  Clutters  of  Ivy  Berries  :  Some  alfo  call  the  Top 
of  the  Stalk  of  a  Plant,  when  ’tis  fo  •  fubdivided 
and  adorned  with  Flowers  or  Fruits  that  it  makes 
a  round  fpherical  Figure,  by  this  Name  Corym- 
bus,  as  the  Tops  of  Leeks,  Onions,  and  of  the 
Sambucus  Aquatic a,  <&c.  and  others  confound  the 
Word  with  Umbella,  which  expreffes  the  flowery 
Top  of  fuch  Plants  as  have  their  Branches  and 
Flowers  fpread  round  into  the  Form  of  what  our 
Women  now  call  an  Umbrella.  But  among  our 
modern  Botanifts  it  is  ufed  for  a  compounded  dif- 
cous  Flower,  whofe  Seeds  are  not  pappous,  or  do^ 
not  fly  away  in  Down  }  fuch  are  the  Flowers  of 
Daifles,  Corn-Marygold,  &c.  and  therefore  the 
accurate  Botanift  Mr.  Ray  makes  one  large  Genus 
of  Plants  to  be  fuch  as  have  a  compound  difeous 
Flower,  but  without  any  downy  Wings  to  carry  off 
their  Seeds,  and  thefe  he  properly  calls 

Corymbiferous  Plants :  And  thefe  he  diftinguifhes 

into, 

1.  Such  as  have  a  Radiate  Flower,  as  the-  Flos 
Solis ,  Calendula ,  C alt  ha ,  Flos  Africanus,  Chry- 
fanthemum ,  Sagetum ,  Buthphalmum ,  Btarmiea , 
Abfmthium  Umbelliferum ,  Millefolium ,  Beilis 
Major  <&•  Minor ,  Farthenium ,  Chamamelum , 
&c. 

2.  Such  as  have  a  naked  Flower,  as  the  Abro- 
tanum  Fcemina ,  Eupatorium  Cannabinum  foe- 
min  a ,  Co  ft  us  Hortorum ,  Ageraturu ,  Abfmthium , 
Artemijla,  <frc. 

To  which  he  adds  fuch  as  he  calls 

Corymbiferis  Affines  ;  i.  e.  fuch  Plants  as  feem 
akin  to  the  Corymbiferous  kind  ;  as  Scabiofa , 
Dipfacus ,  Carduus-y  Spharocephalusy  Eryngium , 

C frc. 

CORYPHE  Gr.]  is  the  Crov/n  of  the 

Head  j  alfo,  the  interior  Extremity  of  the  Fingers, 
near  the  Nails.  Blanch. 

CORYZA,  or  Gravedo ,  Grf]  is  a  De¬ 

fluxion  of  a  fharp,  fait,  and  thick  Humour,  into 
the  Mouth,  Lungs,  and  Noftrils,  from  the  Ven¬ 
tricles  of  the  Brain,  by  the  Olfadtory  Nerves  ,•  for 
when  it  grows  thick,  it  can  neither  be  percolated 
by  the  Reins,  nor  pafs  from  the  Pituitary  Glandule 
thro’  the  Infundibilum ,  into  the  Veins  ;  and  there¬ 
fore  it  diftils  into  the  Noftrils  by  the  aforefaid 
Nerves.  Blanchard. 

CO-SECANT,  is  the  Secant  of  an  Arch  which 
is  the  Complement  of  another,  to  90°. 

CO-SINE,  is  the  Right-Sine  of  an  Arch,  which 
is  the  Complement  of  another,  to  90  Degrees. 

COSEN  AGE,  or  Cagnatione ,  is  a  Writ  that  lies 
where  the  Great-Grandfather  is  feized  in  his  De- 
mefne,  as  of  Fee,  at  the  Day  of  his  Death,  of  cer¬ 
tain  Lands  and  Tenements,  and  dieth,  and  then  a 
Stranger  entereth  and  abateth  j  for  then  ilrall  his 
Heir  have  this  Writ  of  Cofenage. 

COSHERING  [in  the  Feudal  Laws'].  As  there 
were  many  Privileges  inherent  by  Right  and  Cu- 
ftom,  fo  were  there  then  feveral  grievous  Exac¬ 
tions  impofed  by  the  Lords,  by  a  fort  of  Preroga¬ 
tive,  or  Seignioral  Authority,  as  to  lie  and  feaft 
themfelves  and  their  Followers  (called  Cojhering)  at 
their  Tenants  Houfes. 


COSMETIC KS  [K< Gr.  to  adorn]  are  Me  - 
dicines  which  whiten  and  foften  the  Skin,  or,  in 
general,  any  thing  that  helps  to  promote  the  exter¬ 
nal  Beauty,  or  good  Appearance  of  the  Perlon  that 
ufeth  it. 

COSMICAL  [of  Ko<7 pcQ-y  Gr.  the  World]  a 
Term  in  Agronomy,  expreiiing  one  of  the  Poetical 
Rifings  of  a  Star  j  for  a  Star  is  faid  to  rife  cofini- 
cally,"  when  it  rifes  together  with  the  Sun,  or  with 
that  Degree  of  the  Ecliptick  wherein  the  Sun  then 
abides ;  and  the  Cofmical  Setting,  is,  when  a  Star 
fets  and  goes  down  in  the  Weft,  at  the  fame  time 
as  the  Sun  rifes  in  the  Eaft. 

COS MOL  ABE,  an  ancient  Mathematical  In- 
ftrument,  ferving  to  meafure  Diftances  both  in  the 
Fleavens  and  the  Earth. 

COSMOGRAPFIY  [KofuayppupiH)  of  xJ 
and  y(fpq>a,Gr.  to  describe]  is  a  Deicription  of  all  the 
feveral  Parts  of  the  viflble  World,  delineating  them 
according  to  their  Number,  Pofitions,  Motions, 
Magnitudes,  Figures,  and  their  Other  Properties. 
The  two  Parts  or'  which  are,  Aftronomy  and  Geo¬ 
graphy. 

COSSE  and  Cofjick ,  the  old  Word  for  Algebra. 
COST  [in  the  Plural  Number,  Cotiz.es]  a  Term 
in  Heraldry ,  iignifying  a  Fourth-part  of  a  Bend. 

COST7E,  the  Ribs,  are  thole  Bones  which,  with 
other  Parts,  make  the  Cheft  or  Thorax  j  backward 
they  are  connecfted  with  the  Vertebrae  of  the  Back  j 
forward,  with  the  Cartilages  of  the  Breaft-Bone  : 
They  are  Twelve  in  Number  on  each  Side  ;  the 
Seven  upper  are  called  Cofia  Vera ,  True ,  becaufe 
their  cartilaginous  Ends  are  received  into  the  Sinus 
of  the  Sternum  j  the  Five  lower,  Spurious ,  becaufe 
they  are  lliorter  and  fofter  ;  the  broader  Part  of 
the  Rib  is  called  Falmula ;  the  ftraighter,  towards 
the  Vertebrae,  Remulus.  The  Ribs  are  crooked, 
like  the  Segments  of  Circles,  and  grow  flat  and 
broad  as  they  approach  the  Sternum  j  but  nearer 
the  Vertebras  they  are  rounder  and  thicker,  and  at 
thofe  Ends  have  each  a  round  Head,  which  being 
covered  with  a  Cartilage,  is  received  into  the  Sinus 
in  the  Body  of  each  Vertebra  j  and  at  the  Neck  of 
each  Head  there  is  a  fmall  Tubercle,  which  is  alfo 
received  into  the  Sinus  of  the  Tranfverfe  Proceffes 
of  the  Vertebrae  j  and  as  they  are  thus  articulated* 
the  Ribs  make  an  Acute- Angle  with  the  lower  Ver¬ 
tebra.  Each  one  hath  a  fmall  Canal  or  Sinus  run¬ 
ning  along  the  Under-fide,  in  which  lie  a  Nerve, 
Vein,  and  Artery  :  Their  Extremities,  which  are 
fattened  to  the  Sternum,  are  cartilaginous,  and  the 
Cartilages  make  an  Obtufe-Angle  with  the  Bony- 
Part  of  the  Rib.  Thefe  Cartilages  are  harder  in 
Women  than  Men,  that  they  may  the  better  fuf- 
tain  the  Weight  of  the  Breafts. 

Dr.  Keil  obferves  very  well  in  his  Anatomy,  P. 
227,  That  if  the  Ribs  had  been  articulated  with 
the  Bodies  of  the  Vertebrae  at  Right-Angles,  the 
Cavities  of  the  Thorax  could  never  have  been  en¬ 
larged  in  breathing  :  I(  each  Rib  had  been  a  rigid 
Bone  articulated  at  both  Ends  to  two  fix’d  Points, 
the  whole  Cheft  had  been  immoveable.  If  the 
Ribs  had  not  been  articulated  to  the  Tranfverfe 
Procefles  of  the  Vertebras,  the  Sternum  could  not 
have  been  thruft  out  to  that  Degree  it  is  now,  nor 
the  Cavity  of  the  Thorax  increafed  fo  much  as  is 
requifite  in  Infpiration  j  for  when  the  Ribs  are 
pulled  up  by  the  Intercoftal  Mufeles,  the  Angle 
which  the  Cartilages  at  the  Sternum  make  with 
the  Bony-Part  of  the  Rib,  mull  be  increafed,  and 
coniequently  its  Subcenfe,  or  the  Diftance  between 
the  Sternum  and  the  Tranfverfe  Proceffes,  length¬ 
ened. 
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ened.  Now,  becaufe  the  Rib  cannot  move  beyond 
the  Tranfverfe  Piocefs,  on  the  Account  of  its  being 
articulated  with  it  ;  therefore  the  Sternum  mult 
either  be  thruft  to  the  other  Side,  or  elfe  outwards: ' 
It  cannot  move  to  the  other  Side,  becaufe  of  an 
equal  Prcfiure  upon  the  fame  Account  there  ;  and 
therefore  ’tis  thruft  outwards,  or  the  Diftance  be¬ 
tween  the  Sternum  and  the  Vertebras  is  increafed  : 
The  laft  Ribs,  which  do  not  reach  the  Sternum, 
and  confequently  conduce  nothing  to  this  Action, 
are  not  articulated  with  the  Tranfverfe  Procefles.^ 

If  we  fuppofe  the  Cavity  of  the  Thorax  to  be 
Half  a  Spheroid,  whofe  Semi-axis  is  equal  to  the 
Height  of  the  Thorax,  or  about  15  Inches,  and  the 
Diameter  of  its  greateft  Circle  12  Inches,  then  die 
Cavity  of  the  Thorax  will  contain  about  1130  Cu¬ 
bicle  Inches  ;  but  in  an  eafy  Infpiration,  the  Ster- 
pum  is  railed  C  of  an  Inch  (as  I  am  allured  by 
an  exadt  Experiment)  ;  and  therefore,  on  that  Ac¬ 
count,  the  Thorax  is  enlarged  to  the  Capacity  of 
,  j  15O  Cubick-Inches.  To  this,  if  we  add  the  Space 
"which  the  Diaphragm  leaves,  which  is  the  Seg¬ 
ment  of  a  Sphere,  whofe  Diameter  is  about  15 
Inches,  and  the  Solidity  of  that  Segment  183  In¬ 
ches,  we  fhall  have  22  Inches  more,  if  the  Dia¬ 
phragm  defeends  but  one  Inch  ;  but  if  it  defeends 
an  Inch  and  a  Half,  it  then  leaves  Room  for  32 
Inches  of  Air  more  to  enter  ;  and  if  it  defeends  2 
Inches,  the  Cavity  of  the  Thorax  will  be  increafed 
on  the  Account  of  the  Motion  of  the  Diaphragm 
alone  to  86  Inches  ,*  fo  that  in  the  leaft  Infpiration 
which  we  can  fairly  fuppofe,  the  Lungs  are  dif- 
tended  with  42  Inches  of  Air,  and  fometimes  may 
receive  above  70  or  100. 

GOTLAND  is  a  Land  held  by  a  Cottager,  whe¬ 
ther  in  Soccage  or  Villenage. 

CO-TANGENT,  is  the  Tangent  of  an  Arch, 
which  is  the  Complement  of  another  to  90  De¬ 
grees. 

COTICE,  COTISE  [in  Heraldry]  fo  called  of 
Cote ,  F.  a  Side,  this  being  born  as  it  were  on  the 
Sides  of  the  Bend.  It  is  the  fourth  Part  of  a  Bend, 
which,  with  us,  is  feldom  born  but  in  Couples, 
with  a  Beaft  between  them. 

COTYLE  [KowMf,  Gr.]  the  fame  with  Aceta¬ 
bulum ,  is  the  Cavity  of  the  Huckle-Bone,  which  is 
appointed  to  receive  the  Head  of  the  Thigh-Bone- 

COTYLEDON,  the  fame  with  Cotyle. 

COTYLEDONES  [K<wM»<&m,  Gr.]  or  Aceta- 
hula  Uterina ,  are  Glandules  difperfed  up  and  down 
the  uttermoft  Membrane,  inverting  the  Foetus ,  cal¬ 
led  Chorion,  which  feparam  the  nutritious  Juice  from 
the  Womb,  to  nourifh  th  e  Foetus;  but  this  is  found 
only  in  fome  Animals  ;  the  Placenta  in  the  Womb 
fupplies  their  Place  in  Women.  1  he  gaping  meet¬ 
ing  of  the  Veins  in  the  Womb  alfo  are  called  Coty- 
ledones  and  Acetabula.  Ihefe  Glandules  are  fo 
called  from  the  Pvefemblance  they  bear  to  the 
Leaves  of  the  Herb  P  ennywort ,  in  Laths,  Cotyle¬ 
don. 

COUCH  is  a  Term  in  Painting ,  fignifying  the 
Ground-Bed  or  Bafts,  on  which  any  Colour  lies  ; 
and  is  diftinguifh’d  from  the  Field,  which  is  always 
Horizontal,  and  upon  the  Flat;  whereas  the  Couch 
may  be  upright  or  vertical,  and  in  any  other  Pofi- 
tion.  It  is  alfo  ufed  for  each  Lay  or  Impreflion  of 
Colour,  whether  in  Oil  or  Water,  wherewith  the 
Canvafs,  Wainfcot,  or  whatfoever  elfe  is  to  be 
painted,  is  covered ;  alio,  a  Lay  or  Imprefllon  on 
any  thing,  to  make  it  more  firm  and  comiftent,  or 
to  fcrccn  it  from  the  Weather. 


COUCH  ANT  [in  Heraldry ]  F 
fignifieS  couching  or  lying  along  ,•  f 
but  with  the  Head  lifted  up,  fpo- 
ken  of  a  Beaft  fo  borne  in  an  Ef-  j  VyTr 
cutcheon  ;  and  holding  up  the  i 
Head,  diftinguifhes  a  Beaft  couch-  U  J 

ant  from  dormant.  — ’ 

COUCHE  [in Heraldry]  denotes  anything  lying 
along,  as  a  Chevron  Couch &  fignifies  a  Chevron  lying 
Side-ways,  with  the  two  Ends  on  one  Side  of  the 
Shield,  which  fhould  properly  reft  on  the  Bafe. 

COVENANT,  is  the  Confent  of  two  or  more 
to  one  Thing,  to  do  or  give  fomewhat.  Covenant 
is  either  in  Law  or  in  Fadt ;  a  Covenant  in  Law, 
is  that  which  the  Law  intended!  to  be  made,  tho’ 
in  Words  it  be  not  exprefled;  as  if  the  Leftee  do 
demife  or  grant,  <&c.  to  the  Leffor  tor  a  certain 
Term,  the  Law  intendeth  a  Covenant  on  the  Lef- 
for’s  Part,  that  the  Leftee  fhall  quiedy  enjoy  his 
Leafc  for  his  Term  againft  all  Incumbrances. 

Covenant  in  Fadt,  is  that  which  is  exprefly  agreed 
between  the  Parties.  There  is  alfo.  a  Covenant 
Real,  and  a  Covenant  merely  Perfonal :  A  Cove¬ 
nant  Real  is  that  whereby  a  Man  tieth  himfelf  to 
pafs  a  Thing  Real,  as  Lands  or  Tenements,  as  a 
Covenant  to  levy  a  Fine  or  Land,  <&c.  A  Cove¬ 
nant  merely  Perfonal,  on  the  other  Side,  is  where 
a  Man  covenanted!  with  another  by  Deed  to  build 
him  aHoufe,  or  any  other  Thing,  or  to  ferve  him, 
or  to  infeofF  him,  &c. 

COVENANTS  alfo  the  Name  of  a  Writ.  See 
Convention. 

CO-VERSED  Sine ,  is  the  remaining  Part  of  the 
Diameter  of  a  Circle,  •  after  the  Verfed  Sine  is 
taken  from  it. 

COVERTURE,  [in  Law]  is  particularly  ap¬ 
plied  to  the  Eftate  and  Condition  of  a  married 
Woman,  who,  by  the  Laws  of  our  Realm,  is  fuh 
potejlate  viri ,  and  therefore  difabled  to  make  Bar¬ 
gains  with  any  to  the  Prejudice  of  herfelf  or  her 
Husband,  without  his  Aflent  and  Privity,  or  at 
leaft  without  his  Allowance  and  Confirmation  ,•  and 
if  the  Husband  alien  the  Wife’s  Lands  during 
the  Marriage,  Ihe  cannot  gainfay  it  during  his 
Life. 

COVERT-WAY,  [in  Fortification]  is  a  Space 
of  Ground  level  with  the  Field,  on  the  Edge  of  the 
Ditch  three  or  four  Fathom  broad,  ranging  quite 
round  the  Half-Moons  and  other  Works  toward 
the  Country  :  It  is  otherwife  called  Corridor,  and 
hath  a  Parapet  raifed  on  a  Level,  together  with  its 
Banquets  and  Glacis,  which  from  the  Height  of 
the  Parapet  ought  to  follow  the  Parapet  of  the  Place 
till  it  is  infenfibly  loft  in  the  Field  :  It  hath  alfo  a 
Foot  Bank.  One  of  the  greateft  Difficulties  in  a 
Siege  is  to  make  a  Lodgment  on  the  Covert-way, 
becaufe  ufually  the  Befieged  Pallifade  it  along  the 
Middle,  and  undermine  it  on  all  Sides  :  This  i$ 
fometimes  called,  and  that  commonly,  the  Coun- 
terfearp,  becaufe  ’tis  on  the  Edge  of  it. 

COVINE,  [in  Law]  is  a  deceitful  Aflent  or 
Agreement  between  two  or  more,  to  the  Prejudice 
of  one  another. 

COVING,  [in  Building]  a  Term  ufed  of  Houfes 
that  project  over  the  Ground  Plot,  and  the  turned 
Projedture  arched  with  Timber,  lathed  and  plai- 
ftered. 

COUNT,  [in  Law]  fignifies  as  much  as  the 
original  Declaration  in  a  Procefs,  though  more  ufed 
in  real  than  in  perfonal  Adtions,  as  Declaration  is  / 
more  applied  to  perfonal  than  real. 
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COUNT-WHEEL,  is  a  Wheel  in  the  ftriking 
Part  of  a  Clock,  moving  round  once  in  12  or  24 
Hours :  It  is  by  fomc  called  the  Locking  Wheel ,  be- 
caufe  it  hath  commonly  n  Notches  in  it  at  un¬ 
equal  Distances  from  one  another,  in  order  to  make 
the  Clock  ftrike  1,  2,  4.,  &c.  ’tis  driven  round 

by  the  Pinion  of  Report. 

COUNTER- APPRO  ACHES,  [in  Fortification] 
are  Works  made  by  the  Belieged  to  hinder  the 
Approach  of  the  Enemy ;  and  when  they  delign  to 
attack  them  in  Form. 

COUNTER-BATTERY,  is  one  raifed  to  play 
againft  another. 

COUNTER-BREAST-WORK,  [a  Term  in 
Fortificatio n  ]  the  fame  with  Falfe  Bray. 

COUNTER-CHANGED,  '[is  a  Term  in  He¬ 
raldry]  when  there  is  a  mutual  changing  of  the 
Colours  of  the  Field  and  Charge 
in  an  Efcutcheon,  by  reafon  of  one 
or  more  Lines  of  Partition.  Thus 
in  the  Coat  of  the  famous  Chaucer , 
he  beareth  Party  per  Pale ,  Argent 
and  Gules,  a  Bend  Counter-changed , 
i.  e.  that  Part  of  the  Bend  which  is 
in  that  Side  of  the  Efcutcheon 
which  is  Argent,  is  Gules,  and  that 
Part  of  it  which  is  in  the  other  Side  is  Argent. 

COUNTER-COMPONED,  the  Herald’s  Term 
for  a  Bordure,  or  any  Ordinary  which  hath  two 
Rows  only  of  Checkers  of  two  different  Co¬ 
lours  ;  but  when  it  hath  three  or  more,  they  call  it 
Cheeky. 

COUNTER-FORTS,  are  certain  Pillars  and 
Parts  of  the  Walls  of  a  Place,  diftant  from  15  to 
20  Foot  from  one  another,  which  are  advanced  as 
much  as  is  poffible  in  the  Ground,  ,and  joined  to 
the  Height  of  the  Cordon  by  Vaults  to  fupport  the 
Way  of  the  Rounds  and  Part  of  the  Rampart;  as 
alfo  to  fortify  the  Wall,  and  {Lengthen  the  Ground; 
nevertheless  they  are  not  at  prefent  much  ufed,  ex¬ 
cept  in  large  Fortifications. 

COUNTER-FUGUE,  [in  Mufick]  is  when  the 
Fugues  proceed  contrary  to  one  another. 

COUNTER-GUARDS,  or  -Envelopes  [in  Forti¬ 
fication]  are  large  Heaps  of  Earth,  in  Form  of  a 
Parapet,  raifed  above  the  Moat,  before  the  Faces 
and  the  Point  of  the  Baftion,  to  preferve  them ;  and 
then  they  confift  of  two  Faces,  making  an  Angle 
Saliant,  and  parallel  with  the  Faces  of  the  Baftion. 
If  they  are  defigned  to  cover  one  of  the  Faces  of 
the  Baftion,  they  are  fhaped  like  a  Demi-Baftion, 
with  a  Parapet  on  the  Face  and  Capital,  but  none 
on  the  Flank,  which  muft  lie  open,  and  be  expofed 
to  the  Fire  of  the  Place  ;  but  there  are  few  Places 
now  fortified  after  this  manner,  by  realon  of  the 
exceftive  Charge  it  requires. 

COUNTERMAND,  is,  where  a  Thing  for¬ 
merly  executed,  is  afterwards,  by  fome  Adis  or 
Ceremony,  made  void  by  the  Party  that  had  firft 
done  it. 

COUNTER-MARCH  [in  the  Art  of  War] 
fignifies  changing  the  Face  or  the  Wings  of  a  Bat¬ 
talion,  and  this  is  done  either  by  Files  or  by 
Ranks. 

COUNTER-MARCH  by  Files ,  is  when  thofe 
Men  that  are  in  the  Front  of  the  Battalion,  go  in¬ 
to  the  Rear. 

COUNTER-MARCH  by  Banks ,  is  when  the 
Wings  or  Flanks  of  the  Battalions  change  Ground 
with  one  another. 


COUNTER-MINE  [in  Fortification]  is  a  fub- 
terraneous  Pailage  made  by  the  Belieged,  in  /earch 
of  the  Enemy’s  Mine,  to  give  Air  thereto,  to  take 
away  the  Powder,  or  by  any  other  Means  to  fru- 
ltrate  the  Effect  of  it,  tho’  it  iliould  even  happen 
to  be  fired  by  the  Affiilants. 

COUNTER.- PART,  a  Term  in  Mufick,  only 
denoting  one  Part  to  be  oppofite  to  another,  as  the 
Bale  is  laid  to  be  the  Counter-part  of  the  Treble. 

COUNTER-PASSANT  [in  He¬ 
raldry]  is  faid,  when  there  are  two 
Lions,  or  other  Beads,  in  the  lame 
Efcutcheon,  the  one  pafting  or 
walking  oneway,  and  the  other  ano¬ 
ther,  fo  that  they  look  the  diredt 
oppofite  ways. 

COUNTER-PLEA  [in  Common  Lazo]  fignifies 
that  which  the  Demandant  alledgeth  againft  a  Te¬ 
nant  in  Courtefy  or  in  Dower,  who  prayeth  in  Aid 
of  the  King  ;  or  him  who  hath  the  Reverfion  for 
his  better  Defence. 

COUNTER-POINT  [in  Mufick]  is  a  Term 
whereby  is  underftood  the  old  Manner  of  com- 
poling  Parts,  before  Notes  of  different  Meafure 
were  invented  ;  which  was  to  fet  Pricks  or  Points 
one  againft  another,  to  denote  the  feveral  Concords; 
the  Length  or  Meafure  of  which  Points  was  fung 
according  to  the  Quantity  of  the  Words  or  Syl¬ 
lables  whereto  they  are  applied  ;  fo.  that,  in  regard 
that  in  compoling  our  Delcant,  we  fet  Note  againft 
Note,  as  the  Ancients  did  Point  againft  Point,  the 
1  erm  Counter-Point  is  ftill  retained  in  thefe  Com- 
politions. 

COUNTER-SALIENT,  is  when  two  Beads  are 
born  in  a  Coat  of  Arms  in  a  Pofture  of  leaping 
from  each  other  diredtly  the  contrary  Way. 

COUNTERSCARP  [in  Fortification]  is  that 
Side  of  the  Ditch  which  is  next  the  Camp,  or  pro¬ 
perly,  the  Talus  that  fupports  the  Earth  of  the  Co¬ 
vert-way  ;  altho’  by  this  Term  is  often  underftood 
the  whole  Covert-way,  with  its  Parapet  and  Glacis; 
and  fo  it  is  to  be  underftood,  when  ’tis  faid,  The 
Enemy  lodged  themfelves  on  the  Counterficarp. 

COUN  PER  Swallow's  Tail ,  is  an  Out-work  in 
Fortification ,  in  the  Form  of  a  fingle  Tenaile,  wider 
next  the  Place,  i.  e.  at  the  Gorge,  than  at  the  Head, 
or  next  the  Campaign.  The  Sides  of  this  Counter 
Swallow's-Tail  are  not  fo  well  flank’d  from  the 
Place  as  thofe  of  the  true  Swallow's  Tail ;  and 
therefore  ’tis  not  fo  good. 

COUNTER-TENOR,  one  of  the  mean  or 
middle  Parts  of  Mufick,  fo  called  as  it  were  oppo¬ 
fite  to  the  Tenor. 

COUNTER-TRIPPING,  when  two  Stags  or 
other  Beafts  are  borne  in  a  Coat  of  Arms  tripping, 
i.  e.  in  a  walking  Pofture,  and  the  Head  of  one  is 
to  the  Tail  of  the  other,  the  Heralds -fay  they  are 
Counter-Tripping. 

COUNTERS,  are  two  Parts  of  a  Ship  ;  the 
upper  Counter  is  reckoned  from  the  Gallery  to  the 
lower  Part  of  the  ftraight  Piece  of  the  Stern  :  The 
lower  Counter  is  between  the  Tranfom  and  lower 
Part  of  the  Gallery. 

COUNTING-HOUSE,  in  the  King’s Houlliold. 

See  Green-Cloath. 

COUNTY-COURT,  is  a  Court  held  every 
Month  by  the  Sheriff,  or  his  Deputy  the  Under- 
Sheriff. 
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COUPED,  is  the  Herald’s  Word 
for  any  thing  in  an  Efcutcheon 
which  is  born,  cut  clear  and  evenly 
off,  in  oppofition  to  its  being  tom 
off,  which  they  call  Erajed:  Thus 
the  Arms  of  Ulfer,  which  all  Ba¬ 
ronets  carry,  is  a  Dexter  Hand, 
couped,  or  cut  off  at  the  Wrift. 

COUPLE  Chfe ,  a  Term  in  Heraldry ,  fignifying 
the  Fourth  Part  of  a  Chevron  :  Thefe  are  never 
born  but  in  Pairs,  except  a  Chevron  be  between 
them,  faith  Guillim ,  but  Bloom  gives  us  an  Inilance 
to  the  contrary. 


COURANT  [in  Heraldry ]  run¬ 
ning  as  a  Buck  Courant,  iignifies  a 
Buck  in  a  running  Pollute,  as  in 
the  Figure  annexed  ,*  and  the  like 
of  any  other  Animal. 

jn  Navigation]  is  that  Point  of  the 
Compafs,  or  Coaft  of  the  Horizon,  on  which  the 
Ship  is  to  be  fleered  from  Place,  to  Place  y  or  ra¬ 
ther  the  Angle  between  the  Rumb-Line  and  the 
Meridian. 

COURSES  [in  a  Ship]  are  her  Main-fail  and 
Fore- fail  ;  when  fhe  fails  under  them  only  without 
lacing  on  any  Bonnets,  they  fay  then  fhe  goes  under 
a  Pair  of  Courfes. 

COURSE  [in  Architecture]  a  continued  Range 
of  Stones,  level,  or  of  the  fame  Height,  through¬ 
out  the  whole  Length  of  the  Building,  without 
being  interrupted  by  any  Aperture. 

COURSE  of  Plinths  [in  Architecture]  is  the 
Continuity  of  a  Plinth  of  Stone,  or  Plaifter  in  the 
Face  of  a  Building  ;  to  mark  the  Separation  of  the 
Stones. 

COURT,  is  a  W ord  that  has  divers  Significa¬ 
tions  ,*  but,  in  Law,  ’tis  the  Place  where  Jullice  is 
judicially  adminiflred,  of  which  you  find  Thirty-two 
feveral  forts  in  Crompton’s  Book  of  JurifdiCtions , 
well  defcribcd,  and  of  them,  moft  are  Courts  of  Re¬ 
cord  ;  fome  be  not,  and  Therefore  are  accounted 
Safe  Courts ,  in  Comparifon  of  the  reft.  Belides 
thefe,  there  are  alfo  Court s-Chrifian,  which  are  fo 
called,  becaufe  they  handle  Matters,  efpecially  ap¬ 
pertaining  to  Chriftianitv  ,*  and  inch  as,  without 
good  Knowledge  in  Divinity,  cannot  be  well 
judged  of ;  and  therefore  the  Judges  are  Divines, 
as,  Archbifhops,  Bifhops,  Archdeacons,  and  the 
like. 

COURT-BARON,  is  a  Court  that  every  Lord 
of  a  Manor  hath  within  his  own  Precindts :  And 
this  Court  is  two-fold  ,•  as  if  a  Man  having  a  Ma¬ 
nor  in  Town,  do  grant  the  Inheritance  of  the  Copy- 
holders  thereunto  belonging  to  another ;  this  Grantee 
may  keep  a  Court  for  the  Cuftomary  Tenants,  and 
accept  Surrenders  to  the  Ufe  of  others,  and  make 
both  Admittances  and  Grants.  The  other  Court  is 
of  Free-holders,  which  is  properly  called  The  Court 
Baron ,  wherein  the  Suiters,  that  is,  the  Free-holders 
be  Judges  j  whereas  of  the  other,  the  Lord,  or  his 
Steward,  is  Judge. 

COUR  T  of  Chivalry ,  or  the  Marfhal’s  Court  ; 
the  Judges  are,  the  Lord  High  Confiable  and  the 
Earl  Marfhal  of  England.  This  Court  is  the  Foun¬ 
tain  of  Martial  Law,  and  the  Earl  Marfhal  is  not 
only  one  of  the  Judges,  but  is  alfo  to  fee  Execution 
done 

COURT -Chrifian,  or  E cdefajlical,  is  fo  call’d 
in  oppofition  to  the  Civil  Court,  or  Lay  Court,  or 
Curia  Domini  Regis  :  Thefe  Courts  of  Chriflianity 
VOL.  I. 


COURSE  [ 


were  not  only  held  bv  the  Bifhops  in  Synods,  and 
the  Arch-Deacons  and  Chancellors  in  Confiftories : 
But  they  where  alfo  the  Rural  Chapters  were  the 
Rural  Dean,  or  Dean  of  Chriflianity  prefided,  and 
the  Clergy  were  Aflefiors  and  Affiflants.  Dr.  Ken- 
net’s  Glojfary. 

COURT  of  Delegates.  See  Delegates. 

COURT  of  Peculiars,  is  a  Spiritual  Court  held 
in  fuch  Parifhes  as  are  exempt  from  the  Jurifdidtion 
of  the  Bifhops,  and  are  peculiarly  belonging  to  the 
Archbifhop  of  Canterbury. 

COURT  of  Requcfls,  is  a  Court  of  Equity,  of 
the  fame  Nature  with  the  Chancery ,  but  inferior  to 
it,  being  principally  infliruted  for  the  Help  of  fuch 
Petitioners,  as  in  confcionable  Cafes,  deal  by  Sup¬ 
plication  to  his  Majeily.  This  Court  had  auumed 
fo  great  Power  to  itfelf,  that  it  grew  burthenfome 
and  grievous,  and  therefore  it  was  taken  away  with 
fome  others,  by  a  Statute  made  1 6  and  17  Car.  I. 
Cap.  10. 

COURTINE,  or  Co ur tain.  See  Curtain. 
COURTESY,  or  Curtefy  of  England ,  fignifies, 
with  us,  a  certain  Tenure,  whereby  a  Man  marry¬ 
ing  an  Inheritrix,  that  is,  a  Woman  feized  of  Lands 
of  Fee-fimple,  or  Fee-tail  General  ;  or  feized,  as 
Heir  of  the  Tail  Special,  and  getteth  a  Child  by 
her,  that  cometh  alive  into  the  World,  tho’  both 
it  and  his  Wife  die  forthwith  ;  yet,  if  fhe  were  in 
PoiTeffion,  he  fhali  keep  the  Land  during  his  Life, 
and  is  called,  Tenant  per  legem  Anglia,  or.  Tenant 
by  the  Ceurtefy  of  England  ;  becaufe  this  Privilege 
is  not  allowed  in  any  other  Country,  except  Scot¬ 
land,  where  ’tis  called,  Curialitas  Scotia. 

COUSSINET  [in  Architecture]  a  Cufhion,  the 
Stone  that  crowns  a  Piedroit  or  Peer,  or  that  lies 
immediately  over  the  Capital  of  the  Irnpoft,  and 
under  the  Sweep.  It  is  alfo  ufed  for  an  Ornament  in 
the  Ionick  Capital,  between  the  Abacus  and  Echi - 

^COUSSU,  COUSU  [in  Heraldry]  is  the  fame 
as  Rempli ,  and  fignifies  a  Piece  of  another  Colour 
or  Metal,  placed  on  the  Ordinary  as  it  were  fewed 
on  ;  this  is  generally  Colour  upon  Colour,  or  MetaL 
upon  Metal,  contrary  to  the  General  Rule  of  He¬ 
raldry;  and  therefore  this  Word  is  ufed,  according 
to  the  Signification  of  the  French  Word,  to  diflin- 
guifh  that  the  Piece  is  not  properly  upon  the  Field, 
but  in  the  Nature  of  a  Thing  (ewed  on.  F. 

COUTEULAUGH,  he  that  willingly  receiveth 
and  cherifheth,  or  hideth  an  Out-Law. 

COUVERT  [in  Heraldry]  fignifies  fomething 
like  a  Piece  of  Hanging,  or  a  Pavilion  falling  over 
the  Top  of  a  Chief,  or  other  Ordinary,  fo  as  not 
to  hide,  but  only  be  a  Covering  to  it. 

COWARD.  When  a  Lion  is  born  in  any 
Efcutcheon,  with  his  Tail  doubled,  or  turned  in 
between  his  Legs,  they  call  it  a  Lion  Coward. 

COX/E  Mujculi  [Anatomy]  a  Pair  of  Mufcles 
ariiing,  flefhyi  from  the  Os  Ifchium,  between  the 
Mufculi  Marfupialis  and  Pyriformes ,  and  defcending 
obliquely,  do  terminate  on  each  Side  the  Os  Coc- 
cygis  and  adjoining  Part  of  the  Os  Sacrum ,  ferving 
to  draw  the  Or  Coccygis  upwards  and  inwards. 

COXEND1X,  the  fame  with  Coxa,  and  the  Or 
Tfchiu?n  is  the  Third  and  Inferior  of  the  Ojfa  Inno- 
minata,  having  a  large  Cavity,  called  Acetabulum 
Coxendicis ,  which  receives  the  Head  of  the  Thigh- 
Bone  ,•  the  Circumference  of  this  Cavity  is  tipt  with 
a  Cartilage,  called  its  Superciliuni.  Where  it  joins 
the  Or  Pubis,  it  hath  a  large  Hole  called  the  Fora¬ 
men  Ifchium,  and  Pubis,  about  whofe  Circumfe¬ 
rence,  the  Mufcles  called  Obturator  Externus  and 
Internvs  do  arife.  At  its  lower  End,  it  hath  a  large 
2  F  f  f  Proiu- 
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Protuberance  on  which  we  fit,  and  from  whence 
the  Benders  of  the  Legs  arife  ;  and  a  little  above 
this,  behind,  it  hath  a  fmall  acute  Procefs,  between 
which  and  the  former  Protuberance,  lies  the  Sinus 
of  the  Ifchium,  thro’  which  the  Tendon  of  the  Ob¬ 
turator  Internus  paffes.  L. 

CRABB,  an  Engine  of  Wood  with  three  Claws, 
placed  on  the  Ground  like  a  Capftern,  which  is 
ufed  to  launch  Ships,  or  to  heave  them  into  the 
Dock. 

CRADLE,  fo  the  Ship-Wrights  call  a  Frame  of 
Timber  raifed  along  the  Out-fide  of  a  Ship,  by  the 
Bildge,  ferving  the  more  fecurely  and  commodioufly 
to  help  to  launch  a  Ship.  This  is  much  ufed  in 
Italy,  Spain ,  and  Turkey  ;  where,  for  Safety’s  fake, 
they  alfo  trim  a  great  Ship  in  the  Cradle. 

CRAFT,  is  a  Sea  Wod  fignifying  all  manner  of 
Lines,  Nets,  Hooks,  <&c.  which  ferve  for  Fi thing ; 
and  becaufe  thofe  that  ufe  the  Fifhing-Trade,  ulc 
fmall  Veflels,  fuch  as  Ketches,  Hoys,  and  Smacks, 
<frc.  they  call  all  fuch  little  Veflels  Small  Craft. 

CRAMA,  CROMA,  CHRAMA,  is  a  Mixture 
of  any  thing,  whether  Medicines  or  Elements. 
Blanchard. 


CRAMPONNE  [in  Heraldry'] 
as  a  Crojs  Cramponne ,  fo  called,  has 
a  Cramp  at  each  End,  or  a  Square 
Piece  coming  from  it that  from 
the  Arm  in  Chief  towards  the 
finifter  Angle,  that  from  the  Arm 
on  that  Side  downwards,  that  from 
the  Arm  in  Bafe  towards  the 
Dexter  Side,  and  that  from  the  Dexter  Arm  up¬ 
wards,  as  in  the  Efcutcheon. 

CRANAGE  [in  Law]  is  a  Liberty  to  ufe  a 
Crane  for  the  drawing  up  of  Wares  from  the 
Veffels,  at  any  Creek  of  the  Sea,  or  Wharf,  unto 
the  Land,  and  to  make  Profit  of  it :  It  fignifies  alfo 
the  Money  taken  and  paid  for  the  fame. 

CRANE  Lines  [in  a  Ship]  are  Lines  going  from 
the  Upper-End  of  the  Sprit-Sail-Top-Maft  to  the 
Middle  of  the  Fore-ftays ;  they  ferve  to  keep  the 
Sprit-Sail-Top-Maft  upright  and  fteady  in  its  Place, 
and  ftrengthen  it,  in  order  that  it  may  bear  its  Yard 
and  Sail  the  better. 

CRANEV  Bill ,  a  fort  of  Forceps  ufed  by  Sur¬ 
geons,  fo  named  from  its  Figure. 

CRANIUM,  is  the  Compages  of  the  Bones  of 
the  Head,  to  which  belong  the  Bones  of  the  Fore¬ 
head,  of  the  Sides  of  the  Head,  of  the  hinder  Part 
of  the  Head,  of  the  Temples,  the  Bone  called  Sphe- 
noides ,  and  another  called  the  Os  Cribriforme :  It  is 
like  a  KfdvQ-,  or  Helmet,  to  the  Head,  which 
defends  it  from  external  Injuries  ;  its  upper  Part 
is  double.  Some  call  it  Calva  and  Calvaria.  See 
Calva. 


Each  Bone  in  the  Cranium  is  made  up  of  two 
Tables  or  Lamina,  between  which  there  is  a  thin 
and  fpungy  Subftance  made  up  of  fome  bony  Fibres 
which  come  from  each  Laminae,  called  (in  Greek) 
Diploe ,  (in  Latin)  Meditullium.  In  it  there  are  a 
great  Number  of  Veins  and  Arteries,  which  bring 
Blood  for  the  Nourifhment  of  the  Bones.  The 
Tables  are  hard  and  folid,  becaufe  in  them  the 
Fibres  of  the  Bones  are  clofe  to  one  another.  The 
Diploe  is  fofi,  becaufe  the  Bony  Fibres  are  at  a 
greater  Difcance  one  from  another,  by  which  Con¬ 
trivance  the  Cranium  is  not  only  made  lighter,  but 
is  alfo  left  fubject  to  be  broken.  The  external 
Lamina  is  fmooth,  and  covered  with  the  Pericra¬ 
nium  :  The  internal  alfo  is  fmooth,  but  on  it  there 
are  feveral  Furrows  made  by  the  Pulfe  of  the  Arte¬ 


ries,  and  the  Dura  Mater ,  whilft  the  Cranium  was 
foft  and  yielding. 

The  Bones  of  the  Cranium  are  joined  by  four 
Sutures,  the  Coronalis ,  the  Latnbdoidalis ,  the  Sagit- 
talis ,  and  the  Squamofa.  The  three  firft  of  which 
are  called  Saturn  Vera ,  the  laft  Haifa.  The  Bones 
of  the  Cranium  are  Six  proper,  as  the  Os  Frontis , 
making  the  Front  of  the  Skull ;  the  Or  Occipitis , 
which  makes  the  Hinder-part  j  the  Offa  Varietalia 
and  Temponm ,  which  conftitute  the  Sides  ;  and 
two  Common  Bones ,  as  the  Os  Sphenoides ,  and  the 
Or  Ethmoides  :  All  which  fee  under  thefe  Words. 

CRANK,  the  Sea  Term  for  a  Ship  that  cannot 
bear  her  Sails,  or  can  bear  but  a  fmall  Sail,  for  fear 
of  overfetting  :  And  they  fay,  She  is  crank  by  the 
Ground,  when  fhe  cannot  be  brought  on  Ground 
without  Danger  of  overthrowing  her. 

CRAPULA,  is  an  Head-ache,  proceeding  from 
too  much  Wine.  L.  Blanchard. 

CRASIS  Gr.]  or  Temper  amentum,  is  a 

convenient  Mixture  of  Qualities  in  an  Animal 
Body.  Blanchard. 

CRASIS  [in  Grammar ]  is  the  fame  with  Syna- 
refs,  and  draws  two  Letters  belonging  to  different 
Syllables,  into  one  Syllable,  as  Vement  for  Vehe¬ 
ment. 

CRASSAMENTUM  [in  Anatomy]  the  Cruor 
of  the  Blood,  or  that  Part  which  forms  the  Coagu- 
lum ,  when  it  has  flood  to  cool  or  feparate. 

CRATER,  a  Cup,  [in  Afironomy]  a  Conftellation 
of-  the  Southern  Hemifphere. 

The  Stars  in  the  Conftellation  Crater  in  Ttolemy’s 
Catalogue  7,  in  Tycho’s  8,  in  the  Britannick  Cata¬ 
logue  11. 

CRATICULA,  is  a  Chymical  Inftrument,  made 
of  fquare  Pieces  of  Iron  as  thick  as  one’s  Finger, 
placed  fo  near  one  another  in  acute  Angles,  that 
there’s  half  a  Finger’s  Space  betwixt  them  :  It  is 
ufed  in  making  of  Fires  to  keep  up  the  Coals. 
Blanchard.  L. 

CRASING- Mill.  See  Craze-Mill. 

CRAYONS,  are  Pencils  of  feveral  Colours 
made  purpofely  to  paint  withal  :  They  are  chiefly 
ufed  in  Pourtraits  j  and  Pidtures  done  after  this 
Way  of  Painting,  are  faid  to  be  done  with 
Crayons. 

CRAZE- Mill,  or  Crazing-Mill,  is  a  Mill,  (in  all 
refpedts  like  a  Grift  Mill  to  grind  Corn)  and  is  fo 
called  by  the  Tin  Miners,  who  ufe  it  to  grind  their 
Tin,  which  is  yet  too  great,  after  trambling ;  and 
then  ’tis  trambled  only.  See  Tin. 

CREAM  of  Tartar ,  is  Tartar  boiled  in  a  great 
deal  of  Water,  fo  that  as  much  of  it  as  can,  may 
be  there  diflolved  ;  then  the  Diflolution  is  palled 
hot  through  Hippocrates  his  Sleeve,  and  about  half 
the  Liquor  being  evaporated,  the  Remainder  is 
fet  in  a  cool  Place,  and  the  Tartar  will  fhoot  into 
Cryftals,  and  fome  of  it  be  like  a  Cream  on  the 
Top  of  the  Water  :  This  latter  is  properly  the 
Cream  of  Tartar,  and  the  former  are  Cryftals  of 
Tartar,  though  both  are  of  the  fame  Nature  and 
Ufe. 

Sometimes  the  Ruft  of  Iron  powdered  is  boiled 
in  the  Water  along  with  the  Tartar,  and  then  the 
Cryftals  are  called  the  Chalybeate  Cryftals  of  Tartar. 

CREEPING  Index.  See  Brachiolum. 

CREMASTER,  Gr]  the  Name  of 

a  Mufcle,  otherwise  (from  its  ufe)  called  fufpenfor 
Tefiiculi :  ’Tis  defigned  to  keep  the  Teftes  from 
hanging  down  too  much,  and  alfo  to  raife  them  up 
in  Coitu. 

CRENATED  Leaves  [in  Botany 1  fuch  Leaves 
of  Plants  as  arc  ragged  or  notched. 

CRE- 
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CRENELLE,  [in  Heraldry]  or 
imbattelled  in  Englijb ,  from  the 
French  Word  Cren,  figni  tying  a 
Notch  or  Interval,  fignifies  when 
any  honourable  Ordinary  is  drawn 
like  the  Battlements  on  a  Wall  to 
defend  Men  from  the  Enemy’s 
Shot  ;  that  is,  the  Wall  riling  at 
fmall  Intervals  fo  as  to  cover  them,  and  lower  at 
thole  Intervals  }  and  the  Ufe  of  it  is  taken  from 
fuch  Walls,  either  for  having  been  the  firfl  at 
mounting  them,  or  the  chiefeft  at  defending  them, 
as  in  the  Figure. 

CRENGLES,  [in  a  Ship]  are  fmall  Ropes  fpliced 
into  the  Bolt-ropes  of  the  Sails  of  the  Main-mad 
and  Fore-maft  ;  they  are  faftened  to  the  Bowling 
Bridles,  and  are  alfo  to  hold  by,  when  a  Bonnet  is 
fliaken  off. 

CREPITATION,  [in  Chymifiry]  that  Noife 
which  Salts  make  over  the  Fire  in  Calcination. 

CREPUSCULUM  fignifies  Twilight,  either 
Morning  or  Evening.  See  Twilight.  L. 


B 


Demonjlration. 


■  D  jE  Suppofe  an  Obferver  in  O,  the 
fenlible  Horizon  A  B,  and  the 
Sun  under  the  Horizon  in  H  K  , 
and  let  the  Ray  SE  fall  in  the 
Atmofphere  below  the  Horizon  ; 
fince  it  paffes  out  of  a  rarer  into  a  thicker  Me¬ 
dium,  it  will  be  refradted,  (fee  RefraBion )  and 
that  towards  the  Perpendicular,  e.  towards  the 
Semi-diameter  CE,  it  will  not  therefore  proceed 
in  T,  but  touching  the  Earth  in  D,  will  fall  upon 
it,  the  Eaftern  Part  of  the  fenlible  Horizon  ;  nor 
can  any  other  Ray  befides  A  D,  of  all  thofe  re- 
fledted  from  E,  arrive  at  A.  But  now  fince  the 
Particles  of  the  Atmofphere  refled  the  Sun’s  Rays, 
(fee  Refletfion)  and  fince  the  Angle  D  A  C  is  equal 
to  CAO,  the  refleded  in  A  will  be  carried  to  O, 
the  Place  of  the  Spedator,  who  will  therefore  fee 
the  Particle  A  fhining  in  the  fenlible  Horizon,  and 
confequently  the  Beginning  of  the  Morning  Cre- 
pufculum. 

And  in  the  fame  manner  might  be  fhewn  the 
Refradion  and  Refledion  of  the  Sun’s  Rays  in  the 
Atmofphere,  in  the  Evening  Crepufculum. 


CRESCENT,  the  Herald’s  Term 
for  an  Half-Moon,  which  they  draw 
of  this  Figure  ;  and  though  it  be 
fometimes  borne  as  Coat  Armour, 
yet  it  is  ufually  the  diflinguifhing 
Mark  of  the  2d  Brother  or  Family 
fiom  the  firft. 


CREST,  [in  Heraldry]  fignifies  that  Reprefen- 
tation,  whatever  it  be,  whether  of  animal,  vegeta¬ 
ble,  or  other  artificial  Things,  which  is  1  orne  on  a 
Wreath,  Chapeau,  &c.  on  the  Top  of  the  Helmet 
in  any  Atchievemcnt  :  This  they  call  alfo  the  Cog- 


nifance. 

CREUX,  [in  Sculpture]  a  Kind  of  engraving 
&C.  where  the  Lines  and  figures  are  cut  and  form  d 
within  the  Face  or  Plan  of  the  Plate  or  Matter  en¬ 
graven  ;  and  in  this  it  is  in  Oppolition  to  Relieve , 
where  the  Lines  and  Figures  are  emboffed,  and 
rife  prominent  above  the  Face  ot  the  Matter. 

CRIBRATION,  the  Chymift’s  Word  for  Lifting 
any  Powder,  or  palling  it  thro  a  fine  Sieve.  L. 

CIBROSUM  Or.  See  Ethmoides.  L. 


CRIBRUM  bene di [him  antiquorum,  the  Anci¬ 
ents  fancied  two  Cavities  placed  long-ways  in  the 
Reins  ;  one  uppermofl,  wherein  the  ferous  Blood 
was  poured  from  the  etnulgent  Arteries  ;  another 
lowermofl,  which  they  fancied  was  •  diftinguiflied 
with  a  certain  tranfvcrfe  Membrane  full  of  little 
Holes  like  a  Sieve  ;  whence  they  called  it  Colato- 
rium ,  a  Strainer  ;  and  Bene  diB  um  Cribum ,  a  bleffed 
Sieve,  through  which  they  would  have  the  Serum 
percolated  into  the  Ureters,  and  the  good  Blood 
Ray  behind  for  the  Nourifhment  of  the  Reins* 
Blanchard.  L. 

^  C RICO ARYT ALN OIDES,  [of  xei*©-,  a  Ring, 
a§vu,  to  drink,  or  dyTiif,  a  Cup  to  drink  out  of, 
and  eiJ'iSh,  Gr.  FormJ  are  Mulcles  which  proceed 
from  the  Cartilage  called  Cricoides ,  laterally,  and 
are  inferted  into  the  Arytuenoides,  which,  whilR 
they  draw  the  Arytaenois  fide-ways  and  outwardly, 
the  Opening  or  Rimula  of  the  Larynx  is  dilated* 
Bla?ichard. 

CRICOIDES,  [of  * and  Gr.  Form] 
is  the  Cartilage  of  the  Larynx  or  Windpipe,  in 
Fafliion  of  a  Ring. 

CRICOTHYROIDES,[of  xdK&topM,  an  Hel¬ 
met,  and  «cf(5b,  Gr.  Form]  a  Pair  of  Mufcles 
which  proceed  from  the  Cartilage  of  the  Larynx 
like  a  Ring  from  the  Fore-part  of  the  Cricoides, 
and  are  terminated  in  that  which  is  called  the  Scu- 
tiformis ;  they  dilate  the  Opening  of  the  Larynx  by 
moving  a  little  obliquely  :  Its  ufe  is  to  pull  up  the 
Annularis. 

CRIMEN  Ambitus ,  is  getting  into  publick  Of¬ 
fices  by  bribing  with  Money  or  other  Gifts ;  or  by 
canvafing  with  Intreaties  }  as  the  Civilians  define 
it.  L. 

CRIMEN  F aljl,  [in  the  Civil  Law]  is  a  frau¬ 
dulent  Suppreffion  or  Imitation  of  Truth  to  the 
Prejudice  of  another  ;  fo  that  the  Commiffion  of 
this  Crime  confiffs  in  three  Points,  Corruption  of 
Truth,  Deceit,  and  Damage  to  another.  L. 

CRIMEN  fraudatue  annona ,  is  the  abufing  Mar¬ 
kets,  by  raifing  the  Price  of  Victuals  unrcafonably, 
by  foreflalling,  monopolizing,  &c.  L. 

CRIMEN  Veculatus ,  {a  Fecore,  Cattle, in  which 
Riches  confiffed  before  the  Ufe  of  Money)  [in 
the  Ciyil  Law]  is  the  Crime  of  Realing  the  pub- 
Treafure,  or  cheating  in  the  publick  Accounts.  L. 
And  much  of  the  fame  Nature  is  what  they  call, 

CRIMEN  Refidui ,  which  is  applying  the  publick 
Money  to  other  Ufes  and  Purpofes  than  thofe  the 
Government  orders  and  appoints,  or  elfe  not  ap¬ 
plying  it  to  any  Ufe  at  all. 

CRIMNODES,  r*e//uv«5cA»f,  Gr.]  or  Crimoid.es , 
is  Urine  with  thick  Sediments  at  the  Bottom  like 
Bran.  Blanchard. 

CRISIS,  [kcIok,  Gr.]  is  a  fudden  Change  in  a 
Difcale,  either  towards  a  Recovery  or  Death  :  It 
fometimes  fignifies  a  Secretion  of  Humours,  but  is 
more  frequently  taken  for  a  Judgment  paffed  upon 
a  Difeafe ;  one  Crifis  is  called  perfect,  another  im¬ 
perfect  ,•  the  perfect  is  that  which  frees  the  Patient 
perfectly  from  the  Diitemper,  and  it  is  either  falu- 
tary  or  deadly ;  an  imperfect  Crifis  is  that  which 
does  not  clearly  determine  the  Tendency  of  the 
Difeafe,  hut  leaves  Room  for  another  Crifis  ;  and 
this  is  two-fold,  either  for  the  better,  or  for  the 
worfe  ;  the  former  is  that  which  does  not  quite 
take  away  the  Difeafe,  but  enables  the  Patient  to 
bear  it  better  }  the  latter  is  when  the  Difeafe  be¬ 
comes  more  violent  and  dangerous.  Blanchard. 

CRISTA  Galli ,  is  the  third  Part  of  the  Bone 
Ethmoides,  or  the  inner  Proccfs,  not  much  unlike 
the  Comb  of  a  Cock  ;  it  arifes  betwixt  the  Olfadtory 
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Nerves,  and  has  the  Extremity  of  the  third  Cavity 
of  the  hard  Skin  of  the  Brain,  called  Dura  Mennix , 
implanted  in  it.  L. 

CRISTFE,  are  Excrefcencies  of  Flefh  growing 
about  the  Fundament,  the  Roots  whereof  are  often 
chapt  and  cleft.  Blanchard.  L. 

CRITERIUM,  or  Criterion ,  [Ketvfe/ou,  Gr.J  is 
a  Judgment  made  of  the  Truth  or  Faiihood  of  a 
Propoiicion,  the  Nature  or  Qualities  of  any  EfFedt, 
&c. 

CRITHE,  or  Hordeolum ,  is  a  little  oblong  Pufh 
or  Swelling  which  grows  to  the  Eye-brows  where 
the  Hairs  are ;  fo  call’d  from  its  Refemblance  to  a 
Barly  Corn.  Blanchard. 

CROC!,  is  a  Word  the  Botanifls  ufe  fometimcs 
for  the  Apices  of  Plants;  which  fee.  L. 

CROCODILITES,  [in  Rhetorick~]  a  captious 
and  fophiftical  Way  of  Argumentation,  difpofed  to 
(educe  the  Unwary,  and  draw  them  into  a  Snare. 

CROCUS  [with  Cbymijls~\  a  Name  given  to 
feveral  Preparations  on  Account  of  their  Saffron 
Colour. 

CROCUS  Mart  is  ^  or  SafFron  of  Steel,  fo  called 
from  its  reddiflr  Colour  :  Of  this  there  are  feveral 
Kinds,  and  divers  W ays  prepared.  L. 

CROCUS  Mart  is  Aperient,  opening  SafFron  of 
Mars  :  Mr.  Lemery ,  with  great  Probability,  afferts 
the  bed  Way  of  preparing  this,  is  only  to  wafh  Iron 
Plates,  and  then  expofe  them  to  the  Dew  till  they 
have  contracted  a  Ruft,  which  Ruft  is  the  Crocus, 
and  may  be  fcraped  off,  and  the  Plates  wafhed  and 
expofed  for  more.  He  gives  another  good  Way, 
which  is,  to  expofe  Filings  of  Iron  (for  Steel  is  nor 
fo  fit  for  medicinal  Ufes)  in  an  Earthen  Pan  to  the 
Rain,  till  they  become  a  Kind  of  Pafte,  which  is 
dried  and  powdered,  and  expofed  again  to  the 
Rain,  and  this  for  twelve  Times.  Others  calcine 
Filings  of  Iron,  or  Steel,  with  an  equal  Weight  of 
common  Sulphur  ^  and  fome  heat  a  Bar  of  Iron 
Red,  or  rather  White-hot,  and  then  clap  it  between 
two  Rolls  of  Brimftone,  and  the  Iron  will  melt, 
and  run  down  into  a  VelFel  of  Water  below  : 
Steel  fo  prepared,  or  by  the  former  way,  is  called 
Mars  cum  Sulphur e  pr apparatus.  Dr.  Willis’s  Way 
was,  to  mix  Tartar  with  Steel-Filings,  and,  no 
doubt,  many  other  Procefles  of  this  kind  there  are, 
all  of  which  may  be  good  Aperitives,  tho’  many 
adert  the  giving  Filings  in  Subfiance,  is  as  good  a 
Wav  as  any. 

CROCUS  Martis  A  fir  ingens  ( Binding  Saffron  of 
Steel)  is  the  Filings  of  Iron  deprived  of  their  more 
faline  Parts,  which  is  done  by  walhing  them  five 
or  fix  rimes  in  ftrong  Vinegar,  and  then  Calcining 
them  five  or  fix  Hours  in  a  llrong  Fire  in  a  Pot, 
or  uDon  a  Tile.  There  are  many  other  ways  of 
preparing  this  Ajlringetit  Crocus)  but  this  is  a  very 
good  one.  L 

CROCUS  Metallorum ,  is  a  kind  of  impure  and 
opake  Glafs  of  Antimony,  of  a  Liver  Colour, 
whence  often  called  Hepar ,  or  Liver  of  Antimony, 
made  by  firing  equal  Parrs  of  Powder  of  Antimony, 
and  Salt-p’tre,  well  mix’d  in  an  Iron  Mortar  co¬ 
vered  with  a  Tile.  ’Tis  kindled  by  dropping  in  a 
Coal  of  Fire  :  A  great  Detonation  enfues,  which 
when  over,  ftrike  the  Mortar  to  make  the  Matter 
fall  to  the  Bottom  :  The  Ihining  Part  is  the  Crocus 
or  Liver,  which  mull  be  feparated  from  the  Dtofs, 
wafhed,  and  keir  for  Ufe.  Of  this  ufually  is  made 
the  Emerick  Wine,  or  Vimnn  Benediffum,  by  in- 
fufing  an  Ounce  of  the  Crocus  powdered,  in  a  Quart 
of  Wine,  for  24  Hours.  L. 

CRONICAL.  See  Acronical. 
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CROOTES,  is  a  Subfiance  found  about  the 
Oar  in  the  Lead-Mines  in  Mendip ,  being  a  mealy, 
white,  foft  Stone,  matted  with  Oar. 

CROSS,  one  of  the  Honourable 
Ordinaries  in  Heraldry,  containing 
One  Fifth  of  the  Field.  There  is 
great  Variety  in  its  Form,  accord¬ 
ing  to  the  Lines  that  compofe  it ; 
but  a  plain  Crols  is  figured  thus,  by 
the  Name  of  Rains  ford.  He  bear- 
eth  Argent,  a  Crofs-Sable: 

Sometimes  there  is  a  Line 
drawn  parallel  to  the  Out-line  of 
the  Crofs,  and  then  the  Field  is 
fuppofed  to  appear  through  ;  this 
is  called  a  Crofs  voided,  and  born 
thus. 

He  that  beareth  Argent,  a  plain 
Crofs  voided  Azure  ;  and  fome- 
times  the  Crois  is  couped,  as  well  as  voided. 

CROSS- BAR-SHOT,  is  a  round  Shot?  or  great 
Bullet,  with  a  Bar  of  Iron  put  thro’  it. 


CROSS-LETS,  are  little  plain 
CrolFes,  whole  Ends  alfo  bear  the 
Form  of  a  plain  Crofs.  They  are 
thus  figured,  and  are  frequently  born 
Fi tehee,  that  is,  pointed  at  Bottom. 
See  Fitchce. 


CROSS  Multiplication,  is  a  kind  of  Multiplica¬ 
tion  much  uled  by  Workmen  in  meafuring  their 
Work  ;  and  ’tis  fo  called,  becaufe  they  multiply 
acrofs,  Feet  by  Inches,  &c. 

As  fuppofe  it  were  required  to  multiply  y  Foot, 
3  Inches,  and  6  Parts,  or  ^  of  an  Inch,  by  2 
Foot,  4  Inches,  and  6  Parts.  They  fet  the  Num¬ 
ber  down  thus : 


Then  fay, 

Twice  5  Feet  is  10  Feet,  which 
they  write  down,  firfl  of  all,  as 
you  fee  under  Feet 
Twice  3  Inches  is  6  Inches 
Twice  6  Parrs  is  1  whole  Inch 
Then  working  with  4,  4  Times  5  ? 

Feet  is  20  Inches  5 

Four  times  3  Inches  gives  12? 

Primes,  or  one  Inch  £ 

Four  times  6  Parts  or  Primes 
give  24  Seconds,  or  12th  of  the 
1 2th  of  an  Inch,  which  makes 
two  Twelfths 
Six  times  5  Feet  gives  30  Inches 
Six  times  3  Inches  is  18  Parts 
Six  times  6  Parts  produce  36  Thirds 
or  Twelfths  of  a  Second,  which 
makes 
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And  this  Method  they  are  very  fond  of  (tho’  it  be 
very  abfurd  in  Reality;  for  to  multiply  Inches  by 
Feet,  &c.  i.  e.  a  Thing  of  one  Name  or  Denomi¬ 
nation  by  another,  is  Nonlenfe)  ;  and  I  believe 
the^  generally  ufe  it  becaufe  of  its  Difpatch. 

CROSS -Staff,  is  an  Inllrument  made  of  Box  or 
Pear-Tree,  commonly  called  the  Fore-jlaf,  be¬ 
caufe  of  taking  forward  Obfervations;  and  may  be 
made  alfo  a  Bach-flaff,  by  adding  a  fourth  Vane 

and 


CRO 
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and  Sight.  ’Tis  ufed  by  Seamen  to  take  the  Meri¬ 
dian  Altitude  of  the  Sun  or  Stars,  in  order  to  find 
the  Latitude:  ’Tis  alfo  by  fome  uled  in  Surveying, 
to  take  Angles. 

The  Defcription  and  Ufo  of  this  Inftrumcnt  is 
as  follows : 

The  Staff  is  ufuallv  made  three  Foot  long,  have- 
ing  4  Sides  fquare  to  one  another,  about  Half  an 
Inch  over  }  and  each  is  graduated  like  a  Line  of 
Tangents,  and  to  every  ‘  Side  belongs  a  peculiar 
Crofs-Piece.  The  Staff  may  be  divided  either  by 
a  Table  of  Natural  Tangents,  or  Geometrically,  by 
the  Divifions  in  the  Quadrant  of  a  Circle.  Then 
the  Half  of  the  Crofs-Piece  being  fuppofed  Ra¬ 
dius,  the  Graduation  on  the  Staff  will  be  the  na¬ 
tural  Co-Tangents  of  the  Half  Arches. 

The  Ufes  of  this  Inftrument  are,  to  take  the 
Altitude  of  the  Sun,  or  of  a  Star ;  to  take  the  Dif- 
tance  between  two  Stars,  or  of  any  Star  from  the 
Moon,  &c.  and  it  is  ufed,  by  fome,  to  take  Dif- 
tances  by  Land. 

To  obferve  the  Altitude  of  the  Sun  or  Stars. 

There  are  four  Croffes  belonging  to  the  Staff, 
one  called  the  Ten-crofs ,  which  belongs  to  that  Side 
where  the  Graduation  begins  with  3  Deg.  and  ends 
with  10  Deg.  another  called  the  Thirty-crofs ,  be¬ 
longing  to  that  Side  of  the  Staff  where  the  Divi¬ 
fions  begin  with  10,  and  end  with  30  Deg.  The 
Third  is,  the  Sixty-crofs ,  which  belongs  to  that  Side 
where  the  Degrees  begin  at  20,  and  end  at  60. 
And  the  laft  is  called  the  Ninety-crofs ,  belonging  to 
that  Side  where  the  Graduations  begin  at  30,  and 
end  at  90  Deg.,  } 

Now,  according  as  you  can  guefs  the  Sun’s  Al¬ 
titude  to  be,  you  muff  ufe  the  proper  Crofs  :  If 
the  Altitude  be  under  10  Deg.  ule  the  Ten-crofs  j 
if  under  30,  ufe  the  Thirty-crofs  3  if  under  60,  the 
Sixty-crofs  }  but  if  above  that,  ufe  the  Ninety- 
crofs. 

And  the  way  of  obferving  is  thus  :  Having  fit¬ 
ted  on  your  proper  Crofs,  place  the  flat  End  of 
the  Smff  to  the  Outfide  of  your  Eye,  and  as  near 
to  youf  Eye  as  you  can  ,•  then  look  at  the  Sun,  or 
Star,  with  the  Upper-End  of  the  Crofs,  and  at  the 
Horizon  with  the  lower  End,  moving  or  Aiding 
the  Crofs  to  and  fro,  till  you  can  do  this  exa&ly } 
for  then  the  Degrees  and  Minutes  cut  by  the  inner 
Edge  of  the  Crofs,  on  the  proper  Side  of  the  Staff 
for  that  Crofs,  will  give  you  the  prefent  Altitude 
of  the  Sun  or  Star. 

Unlefs  it  be  hazy  and  thick  Weather,  the  Ob- 
fervation  can  hardly  be  made  without  Prejudice  to 
the  Eye  :  To  prevent  which,  fome  put  a  coloured 
Glafs  on  the  Top  of  the  Crofs,  and  then  they  ob- 
ferve  the  Upper-Limb  of  the  Sun,  and  fubtraft  his 
Semidiameter  from  the  Altitude. 

There  is  a  Way  alfo  of  making  a  backward  Ob- 
lervation  of  the  Sun’s  Altitude  with  the  Crofs-Staff, 
as  thus  :  Fix  a  Horizontal  Vane  on  the  Eye-End 
of  the  Staff,  and  a  Shoe  of  Brafs  to  the  End  of 
any  of  the  four  Croffes,  which  will  ferve  inftead  of 
a  Sight-Vane.  Having  done  this,  and  fitted  the 
Crofs  on  upon  the  Staff,  turn  your  Back  to  the 
Sun,  and  looking  thro’  the  Slit  in  the  Brafs  Shoe, 
lift  up  or  down  the  End  of  the  Staff,  till  the  Sha¬ 
dow  made  by  the  Upper-End  of  the  Crofs  fall  on 
the  Slit  in  the  Horizon  Vane,  and  that  likewife,  at 
the  fame  time,  you  can  fee  the  Horizon  thio  the 
Horizontal  Vane  at  the  End  of  the  Brafs,  then  will 
the  Degrees  cut  on  the  proper  Side  of  the  Staff, 
be  the  Sun’s  Altitude  required. 

•  VOL.  I. 


To  objcrve  the  Difance  between  two  Stars ,  or  the 
Moon’s  Dijlance  from  a  Star. 


Place  the  flat  End  of  the  Staff  to  the  Edge,  as 
in  the  firft  Obfervation,  and  looking  to  both  Ends 
of  the  Crofs,  draw  it  to  and  fro,  till  the  Ends  will 
cut  the  two  Stars,  or,  one  the  Moon,  and  the  other 
the  Star  }  then  will  the  Crofs  cut  the  Diftance  be¬ 
tween  thofe  Objects,  on  the  proper  Side  of  the 
Staff. 

Becaufe  there  may  be  a  Miftake  in  placing  the 
Staff  to  the  Eye,  take  this  Rule  to  know  when  it 
is  right :  Put  the  Sixty-crofs  on  30  Degrees,  on  its 
proper  Side  of  the  Staff,  and  likewife  the  Ninety- 
crofs  on  30  Degrees  on  its  Out-lide  ;  and  then, 
when  by  moving  the  Staff  higher  and  lower,  you 
have  placed  it  fo,  that  you  can  fee  the  Upper-End 
of  the  two  Crolfes  in  one  and  the  fame  Right-line, 
and  the  two  lower  Ends  in  another,  the  Staff  is 
placed  right. 

CROSS-JACK  [in  a  Ship]  is  a  fmall  Yard  flung 
at  the  Upper-End  of  the  Mizen-Maft,  under  the 
Top  ,•  it  hath  no  Halliards  nor  Tyes  belonging  to 
it.  Its  Ufe  is,  to  fpread  and  hale  out  the  Mixen- 
Top-Sail  Sheets.  This  is  alfo  called  the  Crofs-Tree- 
Tard. 

CROSS-PIECE,  is  a  great  Piece  of  Timber  go¬ 
ing  acrofs  the  Bites  of  a  Ship,  and  unto  it  is  the 
Cable  belayed,  when  fhe  rides  at  Anchor. 

CROSS-TREES  [in  a  Ship ]  are  four  Pieces  of 
Timber  bolted  and  let  into  one  another,  acrofs,  at 
the  Head  of  the  Maft  :  Their  Ufe  is,  to  keep  and 
bear  the  Top-Mafts  up  }  for  the  Foot  of  the  Top- 
Maft  is  always  faftened  into  them.  Thofe  who  are 
more  nice,  call  only  thofe  Two  of  thefe  Timbers 
which  go  athwart  Ships,  the  Crofs-Trees  j  and  then 
the  others  they  call  the  Treffel-Trees. 

CROSS-TREE-YARD,  is  a  Yard  Handing 
fquare,  juft  under  the  Mizen-Top,  and  to  it  the 
Mizen-Top-Sail  is  faftened  below. 

CROSSIERS,  are  four  Stars  in  form  of  a  Crofs, 
which  ferve  to  flhew  thofe  that  fail  in  the  Southern 
Hemifphere,  the  Antartick  Pole. 

CROTAPHICK  Artery ,  fo  fome  erreneoufly 
call  the  Tendon  of  the  Mufcle  called  Crotaphitesj 
or  Temporalis. 

CROTAPHITES.  See  Temporalis. 

CROTAPHIUM  [of  K g/wp©-,  Gr.]  a  Pain  in 
the  Head. 

CROTCHET,  a  Term  in  Mujlck.  See  Notes , 


and  Time. 

CROTCHET  [in  Printing]  thefe  Marks,  for 
incloling  a  Word,  Sentence,  &c.  [  ] 

CROWN  [in  Geometry ]  (ignifies  a  plain  Ring, 
included  between  two  concentrick  Perimeters,  and 
is  generated  by  the  Motion  of  fome  Part  of  aRight-* 
line  round  a  Centre,  the  faid  moving  Part  not  be- 
flng  contiguous  to  the  Centre. 

The  Area  of  which  will  be  had,  if  you  multiply 
its  Breadth  by  the  middle  Perimeter }  for  a  Series 
of  Terms  in  Arithmetick  Progreflion,  being  n  X 

— — ",  i.  e.  the  Sum  of  the  firft  and  laft  multi¬ 


plied  by  Half  the  Number  of  Terms,  the  middle 
Element  muft  be  -  ~ :  wherefore  that  multi- 

plied  by  the  Breadth  or  Sum  of  all  the  two  Terms, 
will  give  the  Crown. 

CROWN-WHEEL  of  a  Watch ,  is  the  Upper- 
Wheel  next  the  Ballance,  which,  by  its  Motion, 
drives  it  }  and  this,  in  P.oyal  Pendulum ,  is  called 
the  Swing-Wheel. 
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CROWNS  of  Colour s,  are  certain  coloured 
Rings,  which,  like  Halo’s,  appear,  but  of  the  Co¬ 
lours  of  the  Rainbow,  and  at  a  lefs  Diftance  than 
the  common  Halo’s  about  the  Body  of  the  Sun  or 
Moon.  Thefe  Sir  Ifaac  Newton ,  in  his  Opt.  Book 
2.  p.  4.  fhews  to  be  made  by  the  Sun’s  Arming  in  a 
fair  Day,  or  the  Moon  in  a  clear  Night,  thro’  a 
thin  Cloud  of  Globules  of  Water  or  Hail,  all  of 
the  fame  Bignefs  :  And  according  as  the  Globules 
are  bigger  or  lefter,  the  Diameters  of  thefe  Crowns, 
or  Rings,  will  be  larger  or  fmaller  j  and  the  more 
equal  thefe  Globules  are  to  one  another,  the  more 
Crowns  of  Colours  will  appear,  and  the  Colours 
will  be  the  more  lively.  ' 

CROWN-POST,  is  a  Poft  which,  in  ibme 
Buildings,  Hands  upright  in  the  Middle,  between 
two  principal  Rafters ;  and  from  it  there  go  Struts, 
or  Braces,  to  the  Middle  of  each  Rafter.  This  is 
alfo,  by  fome,  called  the  King-piece ,  and  the  Joggle- 
piece. 

CROWN-WORKS  [in  Fortifications ]  are  cer¬ 
tain  Bulwarks  advanced  towards  the  Field  to  gain 
fome  Hill  or  Rifing-Ground,  being  compofed  of  a 
fpacious  Gorge,  and  two  Wings  that  fall  on  the 
Counterfcarp  near  the  Faces  of  the  Baftion,  fo  that 
they  are  defended  by  them,  and  prefent  on  the  Side 
of  the  Field,  an  entire  Baftion  between  two  Demi- 
Baftons,  whole  Faces  look  towards  one  another. 
Thofe  Works  have  alfo  their  Half- Moons,  and  are 
raifed  only  to  take  up  and  fecure  lome  large  Space 
of  Ground,  or  to  defend  the  Head  of  a  Camp 
when  it  is  intrenched. 

CROWNED  Horn-work ,  is  a  Horn-work  with 
a  Crown-work  before  it. 

CROWS  Bill  [in  Surgery~\  an  Inftrument  for 
drawing  Bullets,  <&c.  out  of  Wounds. 

CROW-FEET  [in  a  Ship ]  are  fmall  Lines  or 
Ropes  put  thro’  the  Holes  of  the  Dean  Mens  Eyes, 
and  divided  by  that  Means  into  Ax  or  ten,  or  fome- 
times  more  Parts  :  They  are  of  no  Ufe  at  all,  but 
are  there  left  hanging  by  the  Boat-fwain,  to  make  a 
Shew  of  fmall  Rigging.  They  are  placed  at  the 
Bottom  of  the  Back-Stays  of  the  Fore-Top-Maft, 
Mizen-Top-Maft,  and  Gallant-Top-Maft. 

There  goes  alfo  a  Rope  divided  into  two  or  four 
Portions,  from  the  upper  End  of  the  Sprit-Sail- 
Top-Maft  to  the  Fore-Top-Maft  Stay,  which  they 
call  the  Sprit-Sail-Top-Sail  Crow-Foot. 

CROWS-FEET  [called  alfo  Caltrops  and  Chau  fife 
Trapes ]  are  Jrons  fo  made,  with  four  Points,  of 
two,  three,  or  four  Inches  long,  that,  which  Way 
foever  they  fall,  one  Point  may  be  uppermoft ;  the 
fhorter  are  to  ftrew  on  Bridges,  the  longer  on  the 
Ground,  to  gall  the  Feet  of  a  Body  of  Horfe. 

CRUCIBLE,  is  a  Chymical  Veflel  made  of 
Earth,  and  fo  tempered  and  baked,  as  to  endure  the 
greateft  Fire.  They  are  ufed  to  melt  Metals,  to 
flux  Minerals,  Oars,  &c.  and  are  of  this  Figure. 


A  French  Crucible. 


L 


A.  Gei  man  Crucible. 


CRUDITY,  in  Difeafes,  is  when  the  Blood  fas 
in  continued  Fevers)  is  not  yet  duly  fermented  and 
brought  to  a  right  Confidence.  Crudity  of  the 
Stomach,  is  when  Meat,  out  of  a  Defedt  of  Nou- 
rifliment,  or  fome  other  Caufe,  is  not  rightly  fer¬ 
mented  and  turned  into  Chyle ;  and  it  is  threefold 
Apepfia,  Bradypepfia ,  and  Dyfpepfa ,  of  which  in 
their  proper  Places.  Blanchard. 

Blood.  See  Sanguis.  Helmont  makes 
a  DiftinCtion  betwixt  Sanguis  and  Cruor ;  the  for¬ 
mer  whereof,  he  fays,  is  the  Blood  in  the  Arteries 
the  latter,  that  in  the  Veins. 

CRURA,  are  the  two  Heads  or  Beginnings  of  the 
marrowy  Subftance  of  the  Brain,  called  Medulla 
Oblojigata. 

CRURA  Medulla  Oblongata ,  the  internal  Sub¬ 
ftance  of  the  two  Sides  of  the  Cerebrum,  gathered 
together  as  it  were  into  two  Bundles. 

CRURAL  Artery,  by  fome  faid  to  be  theArte- 
ry  of  the  Thigh,  among  whofe  Mufcles  it  divideth 
itiell  .  It  is  a  Continuation  of  the  Iliack  Artery, 
which  paffing  out  of  the  Abdomen,  and  entering 
into  the  Thighs,  it  lofes  its  former  Name,  and 
is  called  Cruralis.  Befides  fome  lefs  remarkable 
Branches,  before  it  come  to  the  Ham,  it  fends 
tortn  the  external  and  internal  Mufcle  j  under  the 
Ham  it  produces  the  two  Poplitsea’s,  and  fome- 
what_  iower  the  Surales.  Afterwards  the  Trunk  it- 

j  if  divided  into  the  Branches  called  Anterior 
and  Pofierior  j  and  the  laft  of  thefe  is  alfo  fubdivid- 

ed  into  two  fmaller  Branches  which  defcend  to  the 
hoot. 

CRURAL  Vein  •,  the  Blood  is  conveyed  front 
the  lower  Extremity  of  the  Body  by  Ax  Veins,  called 
The  greater  and  fmaller  Ifchia ,  Mu  feu  la,  Poplitasa , 
and  Saphena  -  which,  joined  together,  compofe  the 
Trunk  of  the  Crural  Vein,  which  afeends  to  the 
Groin,  and  ends  in  the  Iliaca. 

CRUREUS,  or  Femoreus ,  is  a  Mufcle  of  the 

l1  t-i_°  ,C  ^rom  ns  Situation  on  the  Bone  of 
the  Thigh,  like,  the  Mufculus  Branchiaeus,  oh  that 
of ;  the  Arm  j  its  Origination  is  large  andfleftiy, 
being  continued  from  between  the  greater  and  leflTef 
Trochanter  of  the  Thigh  Bone  forwards  to  its 
lower  Part  j  that  is,  immediately  above  its  inferior 
Appendix.  Its  fleftiy  Fibres  defcend  diretftly,  and 
become  perfectly  tendinous  a  little  below  the  upper 
Part  of  the  Tendon  of  the  Be 61  us,  where  it  jeflns 
With  it,  and  the  Tendons  of  the  Vail  us  Ext  emus 
and  hiternus,  which  paflfes  over  the  external  Pafc 
of  the  Patella  (or  on  each  Side  of  it)  and  is  in- 
krted  to  a  Prominence,  at  the  Superior  and  Fore- 
^Dfrche  Tlb:a  »  iz  helPs  to  extend  the  Tibia. 

B  J  L?  ,0r  Ma&nus  Pe*>  is  afl  that  Part  of  the 
Body  which  reaches  from  the  Buttocks  down  to 
the  End  of  the  Toes  j  and  it  is  divided  into  t Ufe 
I  high,  Leg,  and  Foot.  Blanchard.  L. 

CRUSTA  LaStea,  is  the  Species  of  Achor,  Scurf, 
°r  crafty  Scab,  only  with  this  Difference,  that  ah 
tnfefts  only  the  Head  ;  but  this  not  only 
the  Face,  but  almoft  the  whole  Body  of  an  Infant, 
at  the  Time  or  its  fir  ft  Sucking.  Blanchard. 

Qrufla 
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Crufta  Lattea  turns  white,  but  Acdors  have  only 
one  Colour.  L. 

CRUST A  Villofa  [in  Anatomy]  the  fourth  Tu- 
nick  or  Coat  of  the  Stomach  :  innumerable  Villi 
or  Fibiillaj  are  feen  on  the  inner  Surface  of  this 
Coat,  riling  every  where  perpendicularly  from  it  j 
which  fome  fuppore  to  ferve  for  nothing  but  a  De¬ 
fensive  to  preferve  the  Stomach  from  acrimonious 
Humours  :  But  Dr.  Drake  fuppofes  them  to  be 
rather  excretory  Duds  to  the  jfubjacent  Glands; 
what  fome  Autnors  take  to  be  the  Parenchyma, 
(now  exploded)  b-ut  which  are  indeed  the  Organs 
by  which  moil  of  that  Humour,  which  is  dii- 
charged  upon  the  Stomach,  is  feparated,  and  thefe 
Villi  the  immediate  Channels  thro’  which  it  is  con¬ 
veyed.  lu. 

CRUSTACrtQUS  [CruJ? aceous,  L.  ]  Shell-Firhes, 
are  fuch  as  Lobflers,  Crabs,  Craw-Fillies,  &c. 
which  are  covered  with  Shells  confiding  of  feveral 
Pieces,  and  which  ufually  are  fofter  too  than  thole 
of  the  Teflaceous  Shell-Fillies,  which  are  all  en¬ 
tirely  of  one  Piece,  and  ufually  much  harder, 
thicker,  and  ftronger  than  the  former,  as  the  Oyfler, 
Scollop,  Cockle,  &c. 

CRUSrULA,  is  the  lame  as  Ecchymoma  in  the 
Eye,  being  a  Delcent  of  Blood  from  the  Arteries  in¬ 
to  the  Tunica  Oonjunttiva ,  occafioned  by  a  Wound, 
Stroke,  <&c.  L. 

CRYMGDES,  [xfv/zfccAf,  Gr.]  is  a  cold  Haver¬ 
ing  Fever,  but  many  times  accompanied  with  an 
Inflammation  of  the  inner  Parts.  Blanchard. 

CRYPTOGRAPHY,  called  alfo  Steganography , 
is  the  Art  of  fecret  Writing:  On  which  Subject 
many  Books  have  been  publiih’d  ;  as,  by  the  Abbot 
Trithentius ,  in  his  Steganographia ,  Francf.  1608, 

4 t0  by  Guftavus  Selenus ,  in  9  Books  in  Fol.  printed 
at  Dunenburgh  1624,  cum  Fig.  by  Schottus ,  in  his 
Scho/a  Steganographica.  Bifhop  Wilkiris  Secret  and 
Swift  Meftfenger . 

CRYPTORCHIS,  [of  to  hide,  and 

Myji>  Gr.  a  Tefticle]  is  an  abiconding  of  the  Tefti- 
cles  in  the  Belly.  Blanchard. 

CRYSTAL,  [in  Natural  Hiftory~\  a  Sort  of  Mi¬ 
neral,  or  rather  a  tranfparent  Stone,  white  like  a 
Diamond,  but  much  inferior  to  it  in  LuHre  and 
Hardnefs. 

CRYSTALLINUS  Humor  Oculi ,  called  alo 
Glaciates,  the  Cryftalline  Humour  of  the  Eye,  lies 
immediately  next  to  the  Aqueous,  within  the  Open¬ 
ing  of  the  Tunica  Uvea  ;  like  a  Glafs  put  over  a 
Hole,  it  colleds  and  refrads  the  Rays  which  ftrike 
upon  it  from  all  Parts :  Its  Subftance  is  like  Glue, 
or  the  Gum  of  a  Tree,  very  pellucid,  and  of  a 
Confidence  like  melting  Wax,  which,  though  it  be 
prefled,  does  not  eaflly  yield  and  feparate.  In  Men 
it  is  fhaped  like  a  Lens  or  Convex  Glafs,  which 
rifes  thicker  in  the  Middle  than  at  the  Edges :  This 
Humour  is  the  lead  of  all  three,  but  is  much  more 
folid  than  any  of  them,  and  is  cloathed  with  a 
faall  Membrane  of  its  own  called  Aranea ,  by  rea- 
fon  of  its  Thinnefs,  like  to  a  Spider’s  Web. 
CRYSTALLOIDES  Tunica ,  the  fame  with 

Aranea  Tunica. 

CRYSTALLIZATION,  [in  CbymiftryJ, a  Kind 
of  Congelation  that  happens  to  Salts,  both  eflen- 
tial,  fixed,  and  volatile,  when  being  freed  from  the 
greated  Part  of  their  Humidity,  they  are  left  to 
harden,  dry,  and  fhoot  into  Crydal. 

CUEATURE,  [in  Geometry ]  is  finding  exadly 
He  lolid  Content  of  any  propofed  Body  ;  as  the 
Quadrature  of  a  Surface  is  finding  the  Area  of  that 
Surface.  There  is  a  little  Book  lately  written  by 
one  Fantit  a  Frenchman ,  intitled,  Dc  la  Cukature 


de  la  Sphere ,  in  which,  with  great  A  dura  nee,  he 
pretends  to  find  geometrically  the  folid  Content  of 
any  Portion  of  a  Sphere  ;  but  how  little  the  Sue- 
ceL  anfwers  the  Boldnefs  of  the  Title,  I  leave  th« 
Reader  to  judge. 

R  f  foretimes  are  the 

ou  k-Heads  of  the  Fore-cadle  and  the  Half-Decks 
called  ,•  the  one  the  Cubbridge-Head  before,  the 
other  the  Cubbridge  Head  behind. 

CUBE,  is  a  folk!  Body  of  fix  equal  Sides,  which 
are  all  Squares ;  ’as  one  of  the  five  regular  Bodies 
and  its  Content  is  found  by  multiplying  any  one 
Side  or  Face  by  the  Height.  See  a  Table  of  rhe 
different  Weight  of  a  Cubick  Inch  and  Foot  of 
ieveral  Bodies  under  the  Word  Weight. 

CUBICAL  Paraboloid.  See  Paraboloid  and 
Curves. 

CUBICAL  Artery ,  by  fome  is  faid  to  be  a  Branch 
of  the  Axillary. 

,  .  CUBICK  Equations,  [in  Algebra]  are  fuch  wbofe 
higheit  Power  confifts  of  three  Dimenfions,  or  is  a 
Cubica  Quantity ,  ^  a  a  a  —  ^  b  b  a=,  2  c c  c,  where 
a  Ci?16  ^owei  of  a’  che  unknown  Quantity,  is 

Our  excellent  Harriot  Hews  the  Original  of  all 
luch  Kind  of  Equations,  to  be  either  from. the  con¬ 
tinual  Multiplication  of  three  lateral  or  Ample 
Equations  into  one  another,  after  they  are  firft  re¬ 
duced  to  the  Form  of  Binominals  ;  or  elfe  by  mul¬ 
tiplying  a  lateral  Equation  into  a  Quadratick  ,•  bv 
both  which  Ways  the  fame  Quantity  will  be  pro¬ 
duced,  as  in  this  Example.  t 


Let  a~j~b~op  by  multiplying  of  which  coil* 

°r  r.lnua%  you  will  produce  the 
a~\-b  —  oys  following  Quantity,  viz.  aaa 
•-f-baa~f~bca~j-caa  —  b  da  —  da  a  —  c  da  — • 

bci=°t>  whicAh  \s  m  °rigf  a  Cubick  Equation, 
as  he  calls  it.  And  by  this  ‘Qans  he  Hews,.thd 
every  Cubick  hath,  either  real  or  imaginary,  three 
Roots,  fometimes  all  Affirmative,  fometimes  ‘all 
Negative,  or  fome  Affirmative  and  fome  Negative : 
Of  this  fee  more  in  Harriot  himfelf,  or  in  Dr.  Wal~ 
lis  s  Algebra,  where  he  gives  a  large  Account  of 
this  Method. 

As  to  the  Solution  of  Cubick  Equations^,  though 
Harriot,  Des  Cartes,  and  others,  have  given  very 
good  Rules,  yet  no  Body  hath,  deduced  fo  eafy, 
natural,  and  demonftrative  a  Method  for  it,  as  the 
profound  Dr.  Wallis  in  his  Algebra,  Chap.  a.6. 
which  he  tells  us  he  did  in  the  Year  1647,  and  is 
as  folio  weth : 

Since  Oughtred  proves,  Ch.  18.  Art.  15.  of  his 
davis,  that  Zr=;Z-f  3X?Z,  and  Xt=Z- 
they  may  be  reduced  thus,  Zr-^yEZ 
— -  Z,  and  X  c  -f-  3  FE  X  =  CZ :  And  then  he  found 
that  3  A  E  was  the  triple  Redangle  of  the  two 
Quantities  A  and  E,  whofe  Sum  is  Z,  and  ‘Z 
the  abfolute  Number  was  the  Sum  of  their  Cubes 
in  the  foimer,  but  X  the  Difference  of  them,  and 
C  X  the  Difference  of  their  Cubes  in  the  latter. 
And  he  found  alfo,  that  all  Cubick  Equations  might 
be  reduced  to  one  of  thefe  two  Forms,  for  as  Tor 
thefe  two,  Z  c  3  XL  Z,  =  —  Z, and  Xr-f-r&X 
-ft  X  c,  where  4  Z  and  4  X  are  negative  Quanti¬ 
ties,  they  only  differ  from  the  former,  in  which 
they  are  affirmative,  id  this,  that  here  X  and  Z 
will  be  negative  Quantities,  whereas  there  they  will 
be  pofitive.  ,  ...  r . 

So  that  all  Cubick  Equations  being  reducible  to 
thefe  two  Forms,  the.  only  Difficulty  remaining  is 
this,  Having  the.  Rett  angle  of  two  Quantities,  with 
the  Sum  or  Difference  of  their  Cubes ,  to  find  the 

Quantities 


CUB 


CUB 


Quantities  themfelves ,  and  confequently,  their  Sum 
and  Difference. 

Which  is  performed  by  refolving  a  Quadratick 
Equation  of  a  folid  Root  (or  one  whofe  Root  is  a 
Cube  or  fome  higher  Power). 

-p,  vE _ M*  c _ »  |  dE  c _ 

For . —  =  E,  - =  E  c.  A  c  -f- - =  Ac  4- 

A  Ac  Ac  ~ 

_  .  .  ML  .  The  ,  Me  , 

E  c  = c  Z,  and  io  —  =  A  __  =  A  c,  and - f- 

E  E  c  E  c 

Ef  =  Ar-{-Ef  =  £Z  wherefore  (multiplying  by 
Ac  or  E c,  and  then  tranfpoling  the  Terms)  Acc 
—  cZAf  =  —  JEc=Ecc  —  cZEr,  whofe  Roots 

are  f  cZ-f  / :  £  <Z  q  3  —  Mc  —  ^. 


From  whence  ’tis  very  eafy  to  underftand  both 
the  Compofition  of  any  Cubick  Number,  and  alio 
the  Reafon  of  the  Method  for  extrading  the  Cube 
Root  out  of  any  Number  given. 

Thus,  fuppofe  28  were  propofed  to  be  cubed, 
write  it  down  fo  that  there  may  be  Room  to  write 
2  Figures  between  each  Place  :  as, 

2  8 


8  ...  a  a  a 
96  .  .=3  a  a  b 
384  .  3  abb 
512  .  b  b  b 


And  by  the  like  Procels  it  will  be  found,  that 


Ac' — 


Me 


:CX  .=; 


Me 


Ac  Ec 

Acc  —  ‘XAf  s=  Me 


E  c  j  and  confequently, 

E  c  c  -f-  CX  E  c,  whofe 

Roots  are  y"  £Xy  3  -f-  M  c  -}-£X  =  —  • 

~  *  E  c 

And  then  will  the  Sum  or  Difference  of  their 
Cubick  Roots  be  A  E  =  Z,  and  A  —  E  =  X,  the 
Roots  fought  in  thofe  Cubick  Equations  3  that  is, 
V'  +  i  CZ  +  V:i£Z?3  -  Mc+V-C.+i 
‘Z—Vff‘Zq  —  Mc  =  A  +  E  =  Z,  v'  :  C-f- 
f  <X+^:|‘X?3  +  Ec-</C— i'X+v':* 
<X^3-f -  E  c  =  A  —  £  =  X. 


21952  =  Cube  of  a  — j—  b 
- - — - - or  of  28. 

I  fay,  the  Cube  of  2  or  8,  is  8  or  8000 ;  then 
3  times  the  Square  of  2  (which  is  12)  multiplied 
by  8,  gives  99  =  3  a  a  b,  which  place  orderly 
under  the  8,  as  you  fee.  Next,  3  times  the  Square 
of  8  is  192  j  and  that,  multiplied  by  2,  gives  384 
=  3  a  b  b  3  which  write  alio  orderly,  as  you  fee. 
And  laftly,  the  Cube  of  8  is  512,  which  muft  be 
written  down  fo,  that  the  firft  Figure  of  it  to  the 
Right-hand,  may  ftand  under  8  in  the  Root}  and 
then,  adding  all  together,  you  have  21952,  the 
true  Cube  of  28. 


N.  B.  If,  as  we  faid  above,  the  abfolute  Quan¬ 
tity  be  Negative,  as  —  CZ,  or  — ■  £X,  the 
Roots  then  will  be  —  A  —  E  =  —  Z,  and  — 
A-f-E  = — X. 

How  to  conftrud  Cubick  Equations  after  Mr. 
Baker’ s  Way  by  Parabola,  fee  Conffruffion  of 
Equations. 

Mr.  Halley ,  (now  our  learned  Savilian  Profeflor 
of  Geometry  at  Oxon )  in  Fhilof.  Tranfaff.  N°  190, 
gives  a  good  Way  to  extrad  the  Roots  of  all  Cubick 
Equations  by  the  Help  of  the  Tables  of  Sines. 

CUBICAL  Number,  is  that  which  is  produced 
by  the  Multiplication  of  a  fquare  Number  by  its 
Root ‘..Thus  64  is  a  Cubick  Number,  and  is  made 
by  multiplying  1 6,  the  Square  of  4  by  the  Root  4. 
In  Algebra  the  third  Power  in  a  Series  of  Geome¬ 
trical  Proportionals  continued,  is  called  a  Cube,  as 
a  is  the  Root,  a  a  the  Square,  and  a  a  a  the  Cube : 
And  all  Cubick  Numbers  may  be  ranged  into  the 
Form  of  Cubes,  as  8  or  27,  whofe  Sides  are  2  and 
3,  and  their  Bafes  4  and  9. 

Theorem.  Every  true  Cubical  Number  produced 
from  a  Binominal  Root,  confifts  of  thefe  Parts, 
viz.  the  Cubes  of  the  greater  and  Idler  Parts 
of  the  Root,  and  of  three  times  the  Square  of 
the  greater  Part  multiplied  by  the  leffer,  and 
of  three  times  the  Square  of  the  Idler  multi¬ 
plied  by  the  greater. 

As  is  plain  from  bare  Algebraical  Multiplication 
in  the  following  Example. 

a  a~\-2abff-b  b 
a-\~b 

a  a  aff-  2  a  ab  -f-  abb 

a  a  b~\-  a  b  b-\-b  b  b 

a  a  ar\-  1  a  a  b  ^  a  b  bff-b  b  b 


If  the  Number  to  be  Cubed  had  confffed  of  3  or 
more  P l aces,  as  fuppofe  285. 

You  muft  proceed,  as  before,  to  find  the  Cube 
of  28,  the  two  firft  Figures  towards  the  Left-hand, 
which  is  21952  ;  then,  after  that,  you  are  to  ac¬ 
count  that  Number  as  the  Cube  of  a,  and  go  on 
to  find  the  other  Members,  as  follows  : 

Imagine  the  next  Fi¬ 
gure  5,  to  ftand  2  Places 
farther  to  the  Right-hand, 
and  let  that  be  b  •,  and 
28,  or  280,  a  3  proceed 
therefore  thus,  3  times 
the  Square  of  28  is 
2352  }  which  multiplied 
by  5,  makes  11760  = 

3  aah  write  that  down 
therefore  as  you  fee  : 

Then  fay,  3  times  the 
Square  of  5  is  75 }  which  multiplied  by  28,  gives 
aioo  =  3  b  b  a-,  write  that  alfo  down  as  you  fee : 
And  laftly,  write  the  Cube  of  5,  which  is  125  = 
bbb,  in  its  proper  Order,  as  was  fhewed  above, 
and  then  adding  all  together,  the  Sum  will  be 
23 149 125,  the  Cube  of  285. 

And  after  the  fame  manner  you  muft  proceed 
on,  let  the  Number  to  be  cubed  be  never  fo 
large. 

And  this  Method  of  the  Compofition  of  a  Cube 
Number  being  well  underftood,  the  Extradbion  of 
the  Cube-Root  will  be  very  eafy  and  intelligible  by 
the  following  Diredbions. 

Suppofe  you  were  to  extradb  the  Cube-Root  out 
of  this  Number,  23149125. 

1.  Beginning  at  the  Right-hand,  make  a  Prick, 
or  Point,  over  the  firft  Figure  5,  and  then  over 
every  third  Figure  afterwards  }  as  many  Points  as 
there  are,  fo  many  Figures  will  you  have  in  your 
Root. 

f 

2.  Find 


28  5 


21952  =  a  a  a 
11760  =  3  a  ab 
2100  =  3  bb a 
125  =  bbb 


23149125 


CUB 


cue 


2.  Find  that  Cubick  Number  which  is  next  lefs 
than  23  (the  firft  Part  of 


23149125  (28 
8  a  a  a 

15249  Refolv. 
12  =  3  a  a 
6  =  1  a 

12 6  Divifor. 


126)  15149  (8 


96  =  3  aab 
384=3^  a 
512  z=.hhh 

13952 


1 197 125  Ref. 

(84  =  3  a 
2352  =  3  aa 


23604  Div. 


23604) 


’  ah 
1197125  (285 
I25  —  hhh 
“lioors-^ahh 
11760=  3  a  ah 

1197125 


the  given  Cube)  which 
is  8,  and  place  its  Cube- 
Root  2,  in  the  Quotient  \ 
then  write  down  8  under, 
and  fubtradt  it  from  23, 
and  to  the  Remainder 
bring  down  the  next 
Cube  149  j  fo  will  15 149 
be  the  Refolvend.  And 
thus  have  you  found  a 
the  firft  Member  of  the 
Root,  which  is  2,  or  200  y 
you  muft  next  try  to 
find  h ,  (that  is)  fuch  a 
Number,  as  that  3  a  a  h^ 

3 ahh ,  and  hhh,  added 
all  together,  fhall  not  be 
greater  than  15149?  the 
Refolvend }  for  from  that 
Number  it  muft:  be  fub- 
tradfed.  Since  therefore 
a  =  2,  3  times  a  a  will 
=12;  which  writedown 
as  you  fee  :  And  multi¬ 
plying  a  alfo  by  3,  it  pro¬ 
duces  6,  which  fet  down 
under  the  former,  in  the 
Order  as  you  fee.  Add 
the  two  laft  Numbers 
together,  and  they  make 
126,  which  is  to  be  cal¬ 
led  a  Divifor ,  and  is  to 

divide  all  the  Refolvend  _ _ 

except  the  laft  Figure  on  0 

the  Right-hand :  Enquire 

therefore  how  often  you  can  have  126  in  1514 ; 
and  tho’  you  can  have  it  9  times  and  more,  yet 
9  times  will  be  too  much,  as  you  may  foon  find, 
if  you  multiply  9,  which  is  h ,  according  to  the 
Conditions  above  mentioned  :  Let  therefore  the 
Figure  to  be  placed  in  the  Quotient  be  8  =  £,  then 
by  8  multiplying  3  a  a,  I  find  the  Produdt  to  be 
96,  which  I  write  down  under  the  Refolvend,  as 
you  fee  :  Alfo  fquaring  8,  I  multiply  it  by  3  a  or  6, 
and  the  Produdt,  which  is  384,  I  write  down  alfo 
under  96  3  and  then  cubing  8,  I  write  512  under 
the  former  Numbers,  only  one  Place  more  to  the 
Right-hand  ,•  and  adding  all  together,  they  make 
13952,  which  fubtradted  from  the  Refolvend  15149? 
leaves  1197  ;  to  which  bringing  down  the  laft 
Cube  125,  you  have  1197 125  for  a  new  Refol- 
vend  :  Then,  for  a  new  Divifor,  tripple  <7,  or  28, 
and  it  makes  84  =  3  a,  which  place  under  the  Re¬ 
folvend  one  Place  backward,  to  the  Left-hand  : 
Tripple  alfo  the  Square  of  a  or  28,  and  the  Pro¬ 
duct,  2352  =3  a  a,  write  under  the  laft  Number 
84,  a  Place  yet  more  backward  to  the  Left-hand, 
as  you  fee.  Add  the  two  laft  Products  together  for  a 
new  Divifor,  and  write  it  on  the  Left-hand  of  the 
laft  Refolvend  3  and  fince,  on  Trial,  you  will  find 
it  may  be  had  5  times  in  the  Refolvend,  place  5  in 
the  Quotient  after  28,  then  cube  5,  ana  write  it 
under  the  Refolvend  :  Alfo  fquare  5,  and  multiply 
that  Square  by  3  times  28,  it  makes  2100,  which 
write  down  under  125,  only  a  Place  backward  to 
the  Left-hand,  as  you  fee  ;  then  multiply  3  times 
the  Square  of  28  by  5,  and  the  Product  (which  is 


11760)  fubferibe  (after  the  fame  manner)  under 
2100.  Laftly,  add  the  3  laft  found  Numbers  to¬ 
gether,  and  you  will  find  their  Sum  to  be  11 97125, 
which  is  exadtly  the  Refolvend,  and  fo  the  Work 
is  over  ,*  and  285,  the  true  Cube-Root  of  the 
given  Number  23149125. 

If  the  Number  be  not  an  exadt  Cube,  you  muft 
add  to  the  laft  Remainder,  as  many  times  3  Cy¬ 
phers  as  you  defign  Decimal  Places  in  the  Root, 
and  fo  proceed  as  before. 

CUBIFORME.  See  Cuboides. 

CUBIT,  or  the  Ul»a  [in  Anatomy ]  is  a  long 
hard  Bone,  with  a  Cavity  in  its  Middle,  and  lies 
on  the  Infide  of  the  Arm,  reaching  from  the  El¬ 
bow  to  the  Wrift ;  but  fome  make  it  to  corifift  of 
two  Bones,  the  one  called  the  Vina ,  and  the  other 
Radius. 

CUBITiEUS  Internus  <&  Externus ,  are  Mufcles 
of  the  Wrift,  the  one  ferves  to  bend,  the  other  to 
extend  it.  L. 

CUBITiLUS  Externus ,  is  one  of  the  Extend¬ 
ers  of  the  Wrift,  arifing  from  the  external  Knob 
of  the  Os  humeri ,  and  is  inferted  in  the  upper  and 
external  Part  of  the  Os  metacarpi  of  the  little  Fin¬ 
ger.  L. 

CUBITtLUS  Internus ,  is  one  of  the  Benders  of 
the  Wrift,  fprings  from  the  inner  Extuberance  of 
the  Os  humeri ,  and  palling  alortg  the  Ulna ,  ends  in 
the  fourth  Bone  of  the  Carpus ,  and  the  Os  meta¬ 
carpi  of  the  little  Finger. 

CUBITAL  Mufcle.  See  Anconreus. 

CUBO  Cube ,  the  6th  Power  of  any  Number  or 
Quantity. 

CUBOIDES,  is  the  7th  Bone  of  the  Tarfus  ot 
the  Foot ;  it  lies  in  the  fame  Rank  with  the  OJfa 
Cuneiformia :  It  is  called  alfo  Grandinofum  and 
Cubiforme  ;  behind,  it  is  joined  to  the  Os  Calcis  ; 
before,  to  the  two  outer  Bones  of  the  Metatarfus , 
and  on  its  Infide  it  is  joined  to  the  Os  Cuneiforme. 

CUCULLARIS  and  Trapezius ,  is  a  Mufcle  ot 
the  Scapula ,  fo  named,  becaufe  this,  with  its  Fel¬ 
low,  covering  the  Back,  reprefents  a  Cowl.  It 
arifes  flelhy  from  the  Os  Occipitis ,  tendinous  from 
the  Ligamentum  Colli ,  and  Apex  of  the  Spine  of 
the  laft  Vertebra  of  the  Neck,  and  eight  fuperior 
of  the  Thorax }  from  which  broad  Origination  be¬ 
coming  thick  and  fleftiy,  ftis  fo  inferted  to  the  Cla¬ 
vicular  and  tendinous  to  the  Spina  Scapula.  Each 
Mufcle  is  triangular,  and  both  conjointly  compofe 
a  Lozenge  or  Trapezium ,  whofe  large  Diameter  ex¬ 
tends  from  the  Occiput  to  the  15th  Vertebra  ,  the 
fhorter,  from  near  the  Extremity  of  the  Spina  Sca¬ 
pula  on  one  Side  to  that  of  the  other.  They  con¬ 
tain  a  triple  Series  of  the  Fibres,  the  Middle  paf- 
fing  diredtly  tranfverfe  from  the  firft  Vertebra  of 
the  Thorax  :  Thofe  two  defeend,  and  thofe  beneath 
afeend  to  their  Infertion,  whereby  the  Scapula  is 
varioufly  moved,  according  to  their  Diredtions, 
either  obliquely  upward,  diredtly  back,  or  obliquely 
downwards.  L. 

CU CULL  ATE  Flowers  [in  Botany]  fuch  as  re- 
femble  a  Cucu/lus,  or  Monks  Hood  or  Helmet. 

CUCUPHA,  a  Medicine  for  the  Head,  made 
of  Odoriferous  and  Cephalick  Spices  beat  to  Pow¬ 
der,  and  ftitched  between  two  Pieces  of  Silk,  or 
elfe  fewed  within  a  Cap,  and  worn  upon  the  Head, 
againft  Catarrhs ,  and  other  Dileafes  of  the  Head. 
Blanchard. 


VOL.  I. 


2  H  h  h 


CUCUR- 


C  U  I 


C  U  L 


CUCURBITE,  fo  the  Chymifts  call  a  Glafs, 
Earthen,  or  Copper  Body  of  this  Shape,  becaufe  it 


fomething  refembles  a  Gourd.  This  Veffel,  with 
its  Head,  is  moft  commonly  ufed  in  Diftillations, 
or  Rectifications.  They  call  it  ufually  a  Body. 

CUCURBITINI  Lumbriciy  are  broad  Worms 
that  breed  in  the  Inteftines,  like  the  Seed  of  a 
Gourd. 

CUCURBITULA,  or  Cucurbit  a-,  [a  Cupping- 
Glafs ]  is  a  wide  hollow  Veffel  made  of  Glafs  or 
Tin,  which  it  applied  to  the  Body  with  Scarifica¬ 
tion,  or  without  it,  to  divert,  to  drive  the  Blood 
into  the  other  Part,  or  to  drive  it  out  :  If  it  be 
applied  without  Scarification,  it  is  called  Cucurbit  a 
Caeca  and  Ventoja. 

Cupping-Glajfes  are  applied  to  the  more  fleffiy 
Parts,  where  the  large  Veffels  and  Nerves  cannot 
be  hurt.  The  Drawing,  which  is  performed  by 
thefe  Glaffes,  is  done  thus  :  After  the  Skin  is  fcari- 
fied,  the  Air  in  the  Cupping-Glajfes  is  rarefied  and 
dilated  by  the  Flame  of  the  Tow  that  is  fired  with¬ 
in  it;  which,  after  it  is  cooled  and  condenfed,  takes 
up  lefs  Room  than  before ;  fo  that  the  external  Air 
preffing  upon  the  Flefh  without,  forces  the  Blood 
into  the  Glafs.  There  are  two  forts  of  Cupping- 
Glajfes,  fays  Celfus,  one  of  Brafs,  and  the  other  of 
Horn ;  the  former  is  open  on  one  Part,  and  on  the 
other  has  a  little  Hole.  Burning  Tow  is  thrown 
into  the  Brazen  one,  and  fo  its  Mouth  apply’d  and 
forc’d  upon  the  Body,  till  it  flicks.  That  of  Horn 
is  applied  fingly  by  itfelf ;  and  by  a  violent  fucking 
at  the  little  Hole,  which  muff  prefently  be  flopp’d 
up  clofe  with  Wax,  it  flicks  as  fail  as  the  other  : 
But  if  other  things  fail,  then  a  little  Cup  or  Goblet, 
with  a  flreight  Mouth,  may  be  very  fitly  apply’d  to 
the  fame  EffeCl.  After  it  has  ftuck,  if  the  Skin  be 
fcarified  before  with  a  Pen-knife,  it  draws  out  the 
Blood ;  if  it  be  whole  and  entire,  it  draws  out  the 
flatulent  Matter :  Therefore,  where  the  Matter 
within  is  hurtful  and  offenfive,  it  mufl  be  apply’d 
the  former  Way  ;  where  there  is  an  Inflamma¬ 
tion,  the  latter.  The  Egyptians ,  at  this  Day,  ufe 
thofe  of  Horn,  as  appears  from  Profper  Alpinus. 
Blanchard. 

Now,  in  England ,  we  commonly  ufe  Cupping- 
Glajfes  without  Fire,  which  are  evacuated  by  a 
fmall  Syringe,  which  works  like  an  Air-Pump ;  and 
for  Scarification,  they  have  an  Engine  that  doth  it 
all  at  once,  with  great  Safety,  and  very  little  Pain; 
and  this  was  the  Invention  of  the  ingenious  Mr. 
Hawksbee  in  Wine-Office  Court  in  Fleetftreet ,  who 
makes  the  beil  Air-Pumps,  and  all  Pneumatick  En¬ 
gines  that  ever  I  faw. 

CUDDY  [in  a  Firfl-Rate  Man  of  War]  is  a 
Place  lying  between  the  Quarter-Deck  and  the 
Captain-Lieutenant’s  Cabbin,  under  the  Poop,  which 
is  divided  into  Partitions,  for  the  Mafler  and  Secre¬ 
tary’s  Officers. 

CUI  ante  divortium,  is  a  Writ  that  a  Woman, 
divorced  from  her  Husband,  hath,  to  recover  Lands 
or  Tenements  from  him,  to  whom  her  Husband 


did  alienate  them  during  the  Marriage,  becaufe  fhc 
could  not  gainfay  it.  L. 

CUI  in  vita ,  is  a  Writ  of  Entry  that  a  Widow 
hath  againfl  him  to  whom  her  Husband  aliened  her 
Lands  and  Tenements  in  his  Life-time;  which  mufl 
contain  in  it.  That  during  his  Life-time  ffie  could 
not  withfland  it.  L. 

CUL  de  Lamp  [in  Architetture~\  i.  e.  the  Bot¬ 
tom  of  a  Lamp ;  a  Term  ufed  for  feveral  Decora¬ 
tions  both  of  Mafonry  and  Joinery,  found  in  Vaults 
and  Ceilings,  to  finifh  the  Bottom-Works,  and 
wreath’d  fomething  after  the  manner  of  a  Tejtudo, 
particularly,  a  kind  of  Pendentive  in  Gothick 
Vaults. 

CUL  de  Four  [in  Architeffure~]  a  Ibrt  of  fphe- 
rical  Vault,  like  an  Oven. 

CULINARY  Fire  [with  Chymifis~\  a  common 
Fire,  fo  called  of  Culina ,  a  Kitchen,  in  Contradif- 
tindlion  to  Solar  Fire,  or  that  raifed  by  the  Adtion 
of  a  Burning-Glafs. 

CULMIFEROUS  Plants  [See  Plants,  N.  23.] 
are,  by  the  Botanifis ,  accounted  fuch  as  have  a 
fmooth-jointed  Stalk,  and  ufually  hollow;  and  at 
each  Joint  the  Stalk  is  wrapp’d  about  with  Angle, 
narrow,  long,  fharp  pointed  Leaves,  and  their  Seeds 
are  contained  in  chaffy  Husks. 

CULMIFEROUS  Plants  are  of  two  kinds; 
either  having,  1.  A  greater,  or  2.  A  fmaller  Grain 
or  Seed. 

CULMIFEROUS  Plants ,  with  a  greater  or 
larger  Seed,  or  Grain,  are  fuch  as  are  called  Fru - 
mentaceous  and  Cere  ales,  becaufe  their  Seeds  are  ufed 
for  Food  ;  as  for  Bread,  Beer,  Broth,  &c.  thefe 
they  call  the  Frumenta ,  and  are 

Spicate ,  whofe  Seed  is  either, 

1.  Larger  and  more  oblong,  and  that  eafily  fe- 
parated  from  its  Husk,  by  pounding,  or  beating,  or 
threfhing,  as  Wheat  ( Triticum )  and  Rye  ( Secale )  ; 
or  not  fo  eafily  parting  with  its  Husk,  as  Spelt  (in 
Latin)  Zea ,  a  fort  of  Baftard-Wheat  which  grows 
plentifully  in  Italy ,  Germany ,  and  France. 

To  which  they  add  Barley  ( Hordeum )  and  Rice 
(Oryza)  which  are  contained  in  a  thicker  Husk 
than  Wheat  and  Rye. 

2.  Whofe  Seed  is  clofe  and  more  round,  as 
Panicky  which  is  a  Seed  much  fown  in  Germany , 
and  eaten  by  the  Inhabitants. 

Paniculate  or  Jubate,  whofe  Seed  is  either 

More  Oblong,  as  Avena  Oats  ;  or 

Roundifb,  as  Scordium  and  Milium. 

Paniculate  and  Spicate  fimul ,  as  the  Indian  Maez. 

They  reckon  alfo  fome  Culmiferous  Herbs  which 
are  not  efculent,  or  ufually  eaten  by  Men  ;  and 
thefe  are  either 

Spicate ,  as  the  Phalaris  ( Canary-Grafs )  and  Lo- 
lium  ;  Or 

Paniculate ,  as  the  Lacryma  Job's. 

CULMINATE,  is  a  Word  ufed  by  Agronomi¬ 
cal  Writers,  to  exprels  a  Star’s,  or  the  Sun?s  being 
upon  the  Meridian,  or  having  the  greateft  Altitude 
that?  it  can  have  that  Day. 

The  Culminating  of  any  Star,  or  being  on  the 
Meridian,  may  be  found  by  the  Gl»be,  thus : 

Redify 


CUN 


CUR 


Red ify  your  Globe  and  Hour  Index,  and  bring 
the  Star  to  the  Brazen  Meridian ;  then  the  Index 
will  fhew  the  Time  of  the  Star’s  culminating. 

CULMUS  Tin  Botanicks ]  is  properly  the  Stalk 
of  Corn,  or  of  Grafs,  but  of  no  other  Plant,  tor 

that  is  called  Caulis.  p 

CUL-PRIT,  are  Words  ufed  by  the  Clerk  or 
the  Arraignments,  when  a  Perfon  is  indi&ed  for 
a  criminal  Matter.  For  after  the  Indictment  is 
read  in  Court  (which  is  the  Crowns  Charge] 
againft  the  Prifoner  at  the  Bar,  he  is  put  upon  his 
Plea,  or  asked,  Art  thou  Guilty,  or  not  Guilty  ?  It 
he  pleads  or  anfwers,  Not  Guilty,  there  is  next  a 
Replication  from  the  Crown,  by  continuing  the 
Charge  of  Guilt  upon  him,  according  to  the  I  e- 
nour  of  the  Indidment;  which  is  expreffed  by  pro¬ 
nouncing  the  Words  Cul-Prit  \  Cul  being  an  A 
breviation  of  the  'Latin  Word  Culpabihs,  Guilty  ; 
and  Prifl,  or  Prit ,  (now  Pret )  is  the  old  French 
Word  for  ready  From  thefe  two  AfTertions  there¬ 
fore  of  the  Clerk  of  the  Arraignment,  that  the 
Prifoner  is  Culp ,  or  Guilty  of  the  Crime  charged 
on  him,  and  that  the  Crown  is  Prit  or  ready  to 
prove  it  upon  him  ,*  this  Word  Cul-Prit  is  derived. 

And  that  this  is  the  true  Explanation  of  the 
Terms  Cul-Prit ,  is  evident  from  the  Form  of  the 
Entry  of  the  Record  of  the  Trial  when  drawn  up 
at  large  ;  which,  as  to  the  Replication  pronounced 
by  the  Clerk,  as  aforefaid,  in  the  W ords  Cul  and 
Prit  run  thus  *  Et  PratdiClus  A.  (the  Clerk)  pro 
Domino  Rege  elicit,  Quod  Praditt.  B.  (the  Prifoner) 
eft  Culpabilis,  &c.  Et  hoc  paratus  eft  verificare , 

&CC 

CULTELLATION  [with  feme  Authors]  the 
meafuring  of  Heights  and  Diftances  by  Piece-meal, 
by  Inftruments  that  give  fuch  Heights  and  Dis¬ 
tances,  by  Parts,  and  not  all  at  one  Operation 
CULVERING,  a  fort  of  Ordnance,  of  which 
there  are,  the  Extraordinary,  the  Ordinary,  and  the 
leaft  fized  Culvering. 

CULVERING  Extraordinary  has  5  ,  Inches 
Bore,  it,  Foot  long,  weighing  4800  ft  Weight ;  its 
Load  above  12  ft,  carries  a  Shot  5  £  Diameter, 

weighing  20  ft  W  eight- 

CULVERING  Ordinary ,  is  a  Size  letter. 
CULVERING  of  the  leaft  Size ,  is  that  whofe 
Diameter  is  5  Inches  Bore,  12  Foot  long,  weigh- 
•  ing  about  4000  ft,  carries  a  Shot  3 1  Inches  Dia¬ 
meter,  weighing  14  ft  9  B-  .  .  r  c,  .  , 

CULVERT  AIL,  the  fattening  in  of  a  Ships 

Carlings  into  the  Beam,  is  fo  called. 

CULVERT  AIL,  [in  Carpentry ]  the  fame  with 

Dovetail ;  which  fee. 

CUN,  or  Cond ,  a  Sea-Term,  figmfying  to  direct 
or  guide.  To  cun  a  Ship,  is,  to  direCt  the  Perfon 
at  Helm  how  to  fteer  her.  See  Cond. 

CUNEIFORME  Or,  is  a  Bone  fo  called  from 
the  Refemblance  which  it  hath  to  a  Wedge  :  by 
the  Ancients  called  Multiforme ,  bv  reafon  of  the 
various  Proceffes  on  the  Inlide  and  Outfide,  which 
renders  it  rough  and  unequal.  It  is  fituate  in  the 
midft  of  the  Batts  of  the  Brain,  and  is  placed  un¬ 
der  it  like  a  Batts,  fo  that  it  touches  upon  moit 
of  the  Bones  of  the  Head,  and  of  the  Upper-Jaw. 

B/2uNEIFORMIA  Offa,  are  thofe  Bones  of  the 
Tar  (us  of  the  Foot  which  are  accounted  the  Fourth, 
Fifth,  and  Sixth  ;  and  thefe  are  fo  called,  becaufe 
they  are  large  above,  and  narrow  below,  like 
Wedges  :  They  link  all  Three  at  the  Side  of  one 
another,  having  their  upper  Part  convex,  and  their 
lower  concave,  by  which  means  the  Mutcles  an 
Tendons  in  the  Sole  of  the  Foot  are  not  hurt  when 


we  go.  At  one  End,  each  hath  a  Sinus ,  receiving 
the  Os  Naviculare  ;  and  at  the  other  End,  they  are 
joined  to  the  three  inner  Bones  of  the  Metatarfus : 
the  inmoft  of  thefe  Bones  is  the  largeft,  and  the 

middle  one  the  leaft.  • 

CUNEUS.  The  Wedge,  one  of  the  five  me¬ 
chanical  Powers,  is  in  the  form  of  a  Prifm,  whole 
Top  and  Sides  are  Parallelograms,  but  its  Ends 
Ifofceles  Triangles  ;  whofe  Altitude  is  called  the 
Altitude  of  the  Wedge,  as  the  Bafe  of  each  laid 
Triangle  is  the  Thicknefs  of  the  Wedge.  The  right 
Line  connecting  the  Vertices  of  the  two  Triangles, 
is  called  the  Edge  ;  as  the  Parallelogram  whichjoms 
their  Bafes  is  called  its  Dorfutn ,  or  Back. 


The  Power  of  this  Engine  is  eafily  eftimated  ; 
and  is  (when  directly  applied  to  the  Top  or  Dor- 
fum  of  the  Wedge)  to  the  Rettftance  to  be  over¬ 
come,  as  the  Thicknefs  of  the  W edge  is  to  its  Al¬ 
titude.  In  the  Figure  B  A  is  the  Way  of  Power, 
and  C  D  the  Way  of  the  Impediment  or  Rettftance : 

So  that  while  the  Wedge  is  driven  down  into  the 
Wood,  &c.  by  its  whole  Altitude,  the  Wood  is  di¬ 
vided  by  the  entire  Thicknefs  of  the  Wedge,  and 
this  every  where  porportionably,  as  follows  from 
the  Nature  of  a  triangular  Figure.  Wherefore  a 
Wedge,  whofe  Thicknefs  is  to  its  Altitude  or  Length 
in  a  little  greater  Porportion,  than  as  the  Power 
applied  is  to  the  Rettftance  or  Tenacity  of  the  Wood, 
will  cleave  or  divide  it.  , 

CUPPEL,  or  Coppel ,  an  Inftrument  [in  Chymt - 
ftry]  in  the  Form  of  a  Difh,  made  of  Allies  well 
wafli’d  (to  cleanfe  them  from  all  their  Salt)  or  of 
Bones  throughly  calcined  ’.  Its  Ufe  is,  to  try  and 
purify  Gold  and  Silver  ',  which  is  done  by  ming^  0 
ling  Lead  with  the  Metal,  and  fo  expofing  it  in 
the  Coppel,  to  a  violent  Fire  a  great  while  :  The 
Impurities  of  the  Metal  will  then  be  carried  off  in 
Drofs,  which  Drofs  is  called  Litharge  of  either 
Gold  or  Silver.  "Tis,  by  the  Refiners,  ufually  cal¬ 
led,  a  Teft. 

CUPPING-GLASSES.  See  Cucurbitula. 

CUPOLA,  CUPULO,  [in  Architecture']  is  an 
arched  Room  or  Turret  Handing  on  the  very  Top 
of  a  Dome  or  great  Building,  in  Form  either  cir¬ 
cular  or  polygonal;  fome  call  it  a  Lanthorn. 

CURATIO,  is  a  right  Way  or  Method  of  find¬ 
ing  out  by  Symptoms  and  Indications,  proper  Re¬ 
medies  for  any  Difeafe,  in  order  to  the  Recovery 
of  Health.  Blanchard. 

CURATOR,  [in  the  Civil  LavS]  is  a  Perfon  re^ 
gularly  appointed  to  take  care  of  another ;  ^as  fup- 
pofe  of  a  Minor,  by  his  Content  from  34  Years  of 
A^e  to  35  ;  on  the  Determination  of  a  Trial  at 
Law,  where  the  Magiftrate  may  appoint  a  Curator 
for  the  Minor.  The  Magiftrate  alto  might  appoint 
a  Curator  for  a  Madman,  a  Prodigal,  deaf  or  dumb 
Perfon,  as  alfo  for  the  Eftates  of  Debtors,  and  of 
Perfons  dying  without  Heirs. 


CUR 


CUR 


CURCULIO,  the  fame  with  Cion. 

CURIA,  a  Word  ufed  formerly  in  different 
Senfes.  Sometimes  it  fignified  the  Perfons  or  Feu¬ 
datory  Tenants,  who  did  their  Suit  and  Service  at 
the  Court  of  the  Lord.  L. 

Sometimes  it  fignified  a  Houfe,  as  Curia  Canoni- 
corum ,  the  Convent  or  Conventional  Houfe ;  Curia 
Perfona  Ecclefa,  the  Parfonage  Houfe  ;  and  fome- 
times  it  was  ufed  for  the  Service  itfelf,  of  coming 
to  the  Court  of  the  Lord,  Curia  adventus.  Dr. 
Rennet. 

CURIA  avifare  vult ,  is  a  Deliberation  that  the 
Court  intends  to  take  upon  any  Point  or  Points  of 
a  Caufe,  before  Judgment  be  refolved  on.  L. 

CURIA  Claudenda ,  is  a  Writ  that  lieth  againft 
him  that  fhould  fence  and  clofe  up  his  Ground,  if 
he  refufe  or  defer  to  do  it.  L. 

CUIRASSIERS,  are  Horfemen  that  wear  Ar¬ 
mour. 

CURRENTS,  are  certain  progreffive  Motions 
of  the  Water  of  the  Sea  in  feveral  Places,  either 
quite  down  to  the  Bottom,  or  to  a  certain  determi¬ 
nate  Depth  j  by  which  a  Ship  may  happen  to  be 
carried  forward  more  fwiftly,  or  retarded  in  her 
Courfe,  according  to  the  Direction  or  Setting  of 
the  Current  in,  with,  or  againft  the  Couife  or  Way 
of,  the  Shio. 

The  firft  Thing  therefore  to  be  known,  is,  which 
Way  the  Current  fets  ;  and  if  its  Motion  be  fwift, 
great  and  ftrong,  this  will  be  beft  difcovered  by 
keeping  an  exadt  Account  of  the  Ship’s  Way  both 
outward  and  homeward,  according  to  the  beft  Me¬ 
thod  of  what  the  Seamen  call  their  Dead  Reckoning , 
being  very  curious  in  obferving  the  Way  the  Ship 
makes  by  the  Log-line  ;  for  ’tis  not  the  corred: 
Account,  but  the  Dead  Reckoning,  that  muft  here 
aflift  you.  Therefore  you  muft  be  very  careful 
to  obferve  how  the  Ship  goes  by  it,  when  you 
fail  near  the  Meridian,  how  Ihe  is  drawn  from  her 
Courfe ;  as  alfo,  when  fhe  is  fleered  dire&ly  Eaft 
and  Weft,  take  good  Notice  whether  fhe  alter  her 
Latitude. 

As  for  thofe  GuefTes  by  the  Ripplings  of  the  Wa¬ 
ter,  and  by  the  Driving  of  Froth,  <&c.  along  fhore, 
when  you  are  in  Sight  of  it,  they  will  be  of  little 
Ufe.  But  the  moft  ufual  and  the  moft  ufeful  Way 
of  obferving  the  Setting  of  a  Current  is  thus : 

When  there  is  a  fmooth  Sea,  and  not  much 
Wind,  heave  out  the  Boat,  with  three  or  four  Hands 
in  her,  together  with  a  Compafs,  a  Log-line,  and 
Half-minute  Glafs,  with  alfo  a  Line  or  fmall  Warp 
of  about  an  hundred  Fathoms  long  ;  to  the  End  of 
which  Line  fallen  a  triangular  Piece  of  Board,  as 
a  be,  and  to  one  of  the  Angles  fallen  a  good  heavy 


i ,  . 
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Piece  oft  Lead  to  fink  it.  Some  ufe  inftead  of  this 
Board  a  Kettle  tied  by  the  Bail  (which  may  do 
tolerably  well). 


When  you  are  off  from  the  Ship,  call  over  your 
Board  or  Kettle,  letting  it  link  at  leaft6o Fathom; 
and  if  you  have  Line  enough,  let  it  down  ioo  or 
120  Fathom  ;  then  belaying  the  Line  fall  about 
her  Stern,  it  will  bring  her  up,  and  make  her  ride 
as  if  fhe  were  at  Anchor.  Then  call  over  your 
Log,  turn  up  the  Glafs,  and  as  you  veer  out  the 
Log-line,  fet  the  Drift  of  the  Log  with  your  Com¬ 
pafs  j  lo  fhall  you  know  whether  there  be  any  Cur¬ 
rent  or  no ;  and  if  any,  how  it  fets  ,*  as  alfo  the 
Rate  of  its  driving  :  Only  remember  to  add  always 
to  the  Drift,  if  the  Line  fhe  ride  be  of  60  Fathom, 
f  Part  ;  if  of  8o  Fathom,  if  of  ioo  Fathom, 
the  f  Part,  &c.  of  the  Drift  more,  for  the  Drift 
of  the  Boat ;  for  though  the  Boat  may  feem  to  ride 
or  lie  Hill,  yet  fhe  is  found  by  Experience  to  drive 
a:  the  fame  time. 

N.  B.  Whether  thefe  Allowances  be  the  very 
Truth,  or  not,  I  cannot  fay  :  They  are  faid  to  agree 
with  Experience,  and  therefore  may  be  ufed  till 
better  Obfervations  of  thefe  Things  may  be  made. 
Only  this  is  certain,  that  the  bigger  the  Board  and 
Weight  is  that  the  Boat  is  to  ride  by,  the  lefs  will 
be  her  Drift.  Sir  J.  MoorV  Navig. 

If  a  Cu.rent  fet  exa&ly  with  the  fame  Direction 
as  is  the  Courfe  of  the  Ship,  then  it  muft  augment 
her  Motion  forward  in  Proportion  to  the  Velocity 
of  the  Drift. 

As  if  a  Ship  fail  N.  N.  E.  20  Miles,  in  a  Current 
fetting  the  fame  Way,  and  in  the  fame  Time  eight 
Miles,  her  true  Courfe  will  be  N.  N.  E.  28  Miles 
in  the  fame  Time. 

But  if  the  Current  fet  direilly  againft  the  Ship’s 
Courfe,  it  will  abate  of  her  Motion  forward  in  Pro¬ 
portion  to  the  Velocity  of  the  Drift. 

As  if  a  Ship  fail  N.  E.  49  Miles  in  a  Current, 
fetting  S.  W.  10 Miles  in  the  fame  time;  the  Ship’s 
Courfe,  or  Diftance,  run  in  that  Time,  will  be  but 
39  Miles  :  So  if  a  Ship  fail  N.  E.  49  Miles  in  a 
certain  Time,  in  a  Current  that  fets  S.  W.  59 
Miles,  in  the  fame  time  ;  her  true  Courfe  will  be 
S.  W.  10  Miles  ;  that  is,  fhe  will  fall  Aftern  10 
Miles  in  that  Time. 

But  if  a  Ship  fail  acrofs  any  Current,  her  Mo¬ 
tion  will  be  compounded  with  that  of  the  Current, 
and  her  Velocity  augmented,  or  retarded  propor- 
tionably  to  the  Angle  of  her  Direction,  with  that 
of  the  Dire£tion  of  the  Current,  according  as  fhe 
goes  in  part  with  it  or  againft  it. 

As  fuppofe  the  Ship’s  Courfe  were  from  a  to  c , 
and  the  fetting  of  the  Current  from  a  to  b ,  the 


Ship  will,  by  the  Compofition  of  thofe  two  Moti¬ 
ons  be  carried  from  a  to  d ,  in  the  Diagonal  a  d. 
See  Compofition  of  Motion. 

Wherefore  if  a  Ship  fails  N.  E.  no  Miles,  in  a 
Current  which  fets  S.  W.  30  Miles  in  the  fame 
time,  and  her  true  Courfe  and  Diftance  failed  be 
required,  you  may  proceed-  thus  : 

1  ft.  Geome- 


CUR  CUR 

'  ’  « 


i Ji.  Geometrically. 


1.  Set  off  4  Points  from 
N.  towards  E.  and  draw  AC 
equal  to  no  Miles ; 

2.  From  C  draw  CB,  pa¬ 
rallel  to  the  Line  N.N.E.  and 
equal  to  30  Miles. 

3 .  Draw  A  B,  which  will  be 
the  Ship’s  true  Courfe,  to  find 
which 


Trigonometrically , 

In  the  Triangle  A  B  C,  there  is 
n-  S  .  ?  and  ic  wi^  be  by  Cafe 4. 

01  JB C30  3  S’  Sed‘4- 

A-f-CBC :  AC— BC : :  t,\ jLA+B  :  /,£  AB— A,  i.  e. 
As  the  Sum  of  AC  and  BC  140  2.1461280 


To  their  Difference  80  4-9030900 

So  is  the  Tangent  of  78°  45'  10.7013382 

To  the  Tangent  of  70  49  10.4583002 

Now  78°  45'  —  yo°  49'=  70  56/5=Z-CAB. 
Hence  it  appears  that  he?  true  Courfe  is  NE 
7®  5  6'  Eafterly. 

But  for  her  Diftance  it  will  be  by  Cafe  1.  Sedt.  4. 

Sj  L  A  :  B  C  : :  s,  A  C  :  A  B.  i.  e. 

As  the  Sine  of  the  Angle  at  A  70  56'  9.1399445 

To  the  Drift  of  the  Current  B  C  30  1.4771212 

So  is  the  Sine  of  the  Angle  at  C  220  30'  9.5828397 

To  the  Diftance  run  83,  2  Miles  1.9200164 


Ex.  2.  If  a  Ship  from  the  Latitude  36°  30'’  S 
fails  N  E  by  N  46  Miles,  then  N  E  b  E  36  Miles, 
in  a  Current  that  fets  S  S  E  20  Miles  in  the  Time 
that  the  Ship  fails  38  Miles,  and  it  be  required  to 
find  the  diredt  Courfe  and  Diftance  between  the 
Ship  and  her  firft  Place,  as  alfo  the  Latitude  the 
Ship  is  in. 

1 fl.  Haying  conftrudted  it,  as  in  the  former. 


In  the  Triangle  ACB,  are 
^AC  40 

Given 


To  find  A  B,  and  the 


t  a  *  /  f  1  o  nna  /i  and  t 

at  C  5  j1?  r  Angles  at  A  and  B. 
BC  21,  05  j  & 


It  will  be,  by  Cafe  the  4th  of  Sedt.  the  4th. 
AC4-BC:  AC  —  CB::/,|A  A*f  AB:/,{AB 
—  A  A  3  i.  e. 


As  the  Sum  of  AC  and  BC  61,  05  1.78568.57 

To  their  Difference  18,  95  j. 2774092 

So  is  the  Tangent  of  6i°,  52^  10.2720432 

To  the  Tangent  of  30,  o8f-  9.7639667 

Now,  6i°,  52I'  — •  30°,  08L  =  31®,  44'  =r 
A  C  A  B  ,•  therefore  the  Ship’s  firft  Courfe  is  N  E 
by  E  90,  14',  Eaftwardly. 

For  the  Diftance,  it.  will  be,  by  Cafe  the  ift  qf 
Sedt  the  4th, 

s,  CAB:CB::r,  ACBtAB;  that  is. 

As  the  Sine  of  the  A  C  AB  31°,  44'  9.7209581 

ToCB  the  Drift  of  the  Current  21, 05  1. 3232521 

So  is  the  Sine  of  the  A  at  C  56®,  15'  9.9198464 


To  the  Diftance  run,  33,  28 


8.5221404 


2.  In  the  Triangle  B  D  G,  are 

CBD  36  "OTo  find  BD,  and  the 

Given  ^  Aat  D  78°,  45'  >  L  f  D  B  Q  and 

£DG  18,  95  3  DGB. 


Wherefore, 

As  the  Sum  of  BD  and  D G  54,  95  1-7399677 

. . .  ..in  r 

To  their  Difference  17,  05  1.23 17244 

So  is  the  Tangent  of  50®,  37'  10.0856980 

r  ~rr  la  — 

To  the  Tangent  of  20°,  42'  9-5  774547 

Hence  the  Angle  DBG,  will  be  found  29S 
55  3  wherefore  the  Ship’s  fecond  Courfe  is  E  by 
N  70,  25'  Eaftwardly,  and  confequencly  the  Angle 
ABG=i59°,  19'. 

But  for  B  G,  the  Diftance  run,  it  will  be 
AstheSineof  theAng.  BDG29®,  55'  96978747 

To  D  G  the  Drift  of  the  Current,  18, 95  1.2776092 
SoistheSineof  theAng.  BDG  78°,  45  999I5739 

To  BG  the  Diftance  run,  37,  27  1.5 7 13090 

3.  In  the  Triangle  ABG,  are 

{A  B  33,  28  Whence  muft  be 

AABG  159°,  io'  >  found  A  BAG  and 
BG  37,  27  3  AG,  and  ’twill  be. 

As  the  Sura  of  A  B  and  B  G  70,  55  10.8484970 


To  their  Difference  3,  99 
So  is  the  Tangent  of  ic®,  20^ 


0.6009729 

9.2612203 


To  the  Tangent  of  oc®,  3 (S  8.0136962 

Hence  the  Angle  BAG  is  ic°>  5 6',  and  conle- 
quently  the  bearing  of  the  Ship  from  her  firft  Port 
is  E  by  N.  2®,  20'  Northerly  3  and  for  the  Di¬ 
ftance  it  will  be,  ,  • 

As  the  Sine  of  the  Angle  BAG  ic®,  56'  9.278991  i 

To  the  Diftance  run  BG  37,  27  1. 571 3090 

So  is  the  Sine  of  the  A  AB  G  159®,  19'  9  5480240 

1 1  1  1  ■■■■  m  ms 

To  the  Diftance  between  the  Ship?  j.$AoUl9 
and  her  Port  69,  24  5  r  ^  7 

Now  for  the  Difference  of  Latitude,? 
it  will  be  as  tne  Radius  j 

To  the  Diftance  failed,  69,  24  1. 2403571 

So  is  the  Co-fine  of  the  Courfe,  76°,  25'  9.3708079 

To  the  Difference  of  Latitude  16, 26  4.2111650 


Vol.  I. 


%  Iil 


Hence, 


Wherefore, 


Hence,  becaufe  fhe  failed  from  a  7 
South  Latitude  $ 

From  the  Latitude  fhe  failed  from  36®,  30' 
Take  the  Difference  of  Lit.  made  1 6y 
Remains  the  Lat.  the  Ship  is  in  3 6°,  137 


Nly 

Sly 

Nly 

Sly 


Admit  a  Ship,  from  a  certain  Head-line,  in  the 
Latitude  of  34°,  00'  North,  fails  S  E  by  S  24 
Miles  in  6  Hours,  in  a  Current  that  fets  between 
the  North  and  the  Eaft  ;  and  then  the  Cape  is 
found  to  bear  W  N  W,  and  the  Ship  to  be  in  the 
Lat.  of  330,  45'  North  :  I  demand  the  Setting 
and  Drift  of  the  Current  ? 


Geometrically , 

1.  Set  off  three  Points  from  S  towards  E,  and 
draw  the  Line  A  B  equal  to  24  Miles. 


%.  Set  off  two  Points  from  E  towards  S,  and 
draw  the  Line  A  C. 

3.  At  the  Diftance  of  15  Miles,  equal  to  the 
Difference  of  Latitude,  draw  a  parallel  to  A  E,  till 
it  interfed  A  C  as  in  C. 

4.  From  the  Interfedion  C,  draw  C  D  parallel 
to  AS;  alfo  the  Line  B C  the  Drift  and  Setting  of 
the  Current. 

To  find  which  Arithmetically. 

In  the  Triangle  ADC,  Right-angled  at  D,  are 

Gi™  {lCA  aW,o'  l  to  find  AC 

Wherefore, 

S  L  A DC  ::  R  :  ACj  that  is, 

As  the  Sine  of  the  Angle  at  A  220,  30'  9.5828397 


To  the  Difference  of.  Latitude  15  1.1760912 

So  is  the  Radius  10.0000000 


To  the  Diftance  run  39,  z  1. 5932515 

Again,  in  the  Triangle  ABC,  are 

7AB24  7  CLC 

Given  A  33°>45rt0  find<BC 
Sac  39,  2  i  CL  B 


AB*f  AC:  AC  —  AB::  t  f-  Z.B4-  LC  :  t{ 
L  B  —  L  C 

As  the  Sum  of  the  Sum  of  the  Sides 7  ,  9  . 

A  Band  AC  2'  $  1.8007171 


To  their  Difference  15  2' 

So  is  the  Tangent  of  73°,  07 V 

To  the  Tangent  of  28°,  zaV 


1.1818436 

10.5180608 


Which  added  to  730,  075',  gives  in°,  32',  the 
Angle  at  B.  And  hence  the  Current  will  be  found 
to  let  E  by  N  oo°,  58'  Northerly. 

For  B  C,  the  Drift  of  the  Current,  it  Will  be, 
r,  Z_  B :  A  C : :  r,  A :  B  C ;  that  is. 

As  the  Sine  of  the  Ang.atB  in®,  32'  9.9685783 

*  — - 

To  AC  the  Diftance  run  35®,  2/  1  5932515 

So  is  the  Sine  of  the  Ang.  at  A  33®,  45'  9.7447390 

To  B  C  the  Drift  of  the  Current  in  67  , 

Hours  2?°,4i'  /  1,3^94i22 

And  confequently  it  fets  at  the  Rate  of  3°,  9' 
Miles  an  Hour. 

Several  other  Queftions  might  be  propofed  rela¬ 
ting  to  Currents,  but  thefe  being  throughly  under- 
ftood,  are  fufficient  for  the  Purpofe. 

CURSITOR,  is  an  Officer  or  Clerk  belonging 
to  the  Chancery ,  that  maketh  out  original  Writs : 
They  are  called  alfo  Clerks  of  the  Courfe  ;  and 
there  be  of  thefe  Twenty-four  in  Number,  which 
have  allotted  to  each  of  them  feveral  Shires,  in 
which  they  make  out  fuch  original  Writs,  as  are 
by  the  Subjedt  required,  and  are  a  Corporation  of 
themfelvcs. 

CURSOR,  is  a  Piece  or  little  Ruler  or  Label 
of  Brafs  being  divided  like  a  Line  of  Sines,  and 
Aiding  in  a  Groove  or  Notch  along  the  Middle  of 
another  Label  or  Ruler,  reprefenting  the  Horizon, 
and  always  at  Right-angles  to  it :  ’Tis  ufed  in  the 
Analemmay  which  fee. 

CURTAIN,  [in  Fortification ]  is  the  Front  of 
the  Wall  of  a  fortified  Place  between  twoBaftions, 
or  the  longeft  ftraight  Line  that  runs  about  the 
Rampart,  drawn  from  one  Flank  to  the  other,  and 
bordered  with  a  Parapet  five  Foot  high,  behind 
which  the  Soldiers  ftand  to  fire  upon  the  Covert¬ 
way  and  into  the  Moat.  Befiegers  feldom  carry  on 
their  Attacks  againft  the  Curtain,  becaufe  ’tis  the 
beft  flanked  of  any  Part. 

CURTATION  of  a  Vianet ,  [in  Aflronomy] 
according  to  fome,  is  a  little  Part  cut  off  from  the 
Line  of  his  Interval  or  Diftance  from  the  Sun. 

CURTESY  of  England.  See  Courtefy  of  Eng¬ 
land. 

CURVATURE,  fignifies  Crookedneis. 

CURVATURE  of  a  Line ,  is  the  peculiar  Man¬ 
ner  of  its  bending  or  Flexure,  whereby  it  becomes 
a  Curve  of  fuch  peculiar  Properties.  Thus  the 
Curvature  of  the  Circle  is  fuch,  that  all  Points  of 
the  Periphery  are  equally  diftant  from  one  Point 
within,  called  the  Centre.  The  Curvatures  of 
different  Circles  are  to  one  another  reciprocally  as 
their  Radii. 

CURVE,  the  fame  with  Crooked. 


CURVE, 


CUR 


CUR 


* 


CURVE*  generating  the  Solid  of  leaft  Refif- 
tance.  See  Solid. 

CURVES,  or  Curvilineal  Figure s,  are  [in  Geo¬ 
metry]  fuch  as  are  terminated  or  bounded  by  curv¬ 
ed  or  crooked  Lines,  as  Circles  and  Ellipfes  ;  and 
all  Conick  Sections,  Spherical  Triangles,  <&c.  are 
Curves^ 

The  incomparable  Sir  Ifaac  Newton  gives  this 
following  Enumeration  of  Geometrical  Lines 
of  the  Third  or  Gubick  Order  •  in  < which  you 
have  an  admirable  Account  of  many  Species  of 
Curves  which  exceed  the  Conick  Sections.,  for 
they  go  no  higher  than  the  Quadratick  or  Se¬ 
cond  Order. 

The  Orders  of  Geometrick  Lines. 

1.  Geometrical  Lines  are  beft  diftinguifhed  into 
dalles,  Genders,  or  Orders,  according  to  the 
Number  of  the  Dimenfions  of  an  Equation,  ex- 
prefting  the  relation  between  the  Ordinates  and  the 
Abfciffn ;  or,  which  is  much  at  one,  according  by 
the  Number  of  Points  in  which  they  may  be  cut 
to  a  Right-line.  Wherefore,  a  Line  of  the  Firft 
Order  will  be  only  a  Right-line  ;  thofe  of  the  Se¬ 
cond  or  Quadratick  Order,  will  be  the  Circle  and 
the  Conick  Sedions  }  and  thofe  of  the  Third  or 
Cubick  Order,  will  be  the  Cubical  and  Nelian  Pa¬ 
rabola’s,  the  Ciffoid  of  the  Antients,  and  the  relt 
as  below  enumerated.  But  a  Curve  of  the  Firft 
Gender  (becaufe  a  Right-line  can’t  be  reckoned 
among  the  Curves)  is  the  fame  with  a  Line  of  the 
Second  Order  j  and  a  Curve  of  the  Second  Gen¬ 
der,  the  fame  with  a  Line  of  the  Third  Order  ; 
and  a  Line  of  an  Infinitefimal  Order,  is  that  which 
a  Right-line  may  cut  in  infinite  Points,  as  the 
Spiral,  Cycloid,  the  Quadratrix,  and  every  Line 
generated  by  the  infinite  Revolutions  of  a  Radius 
or  Rota. 

2.  The  chief  Properties  of  the  Conick  Sedions 
are  every  where  treated  of  by  Geometers ;  and  of 
the  fame  Nature  are  the  Properties  of  the  Curves 
of  the  Second  Gender,  and  of  the  reft,  as  from 
the  following  Enumeration  of  their  principal  Pro¬ 
perties  will  appear. 

a.  For  if  any  right  and  parallel  Lines  be  drawn 
and  terminated  on  both  Sides  by  one  and  the  fame 
Conick  Sedion  ;  and  a  Right-line  bifeding  any 
two  of  them  fhall  bifed  all  the  reft ;  and  therefore 
fuch  a  Line  is  called  the  Diameter  of  the  Figure  • 
and  all  the  Right-lines  fo  bifeded,  are  called  Or¬ 
dinate  Applicates  to  that  Diameter,  and  the  Point 
of  Concourfe  to  all  the  Diameters  is  called  the 
Centre  of  the  Figure  ;  as  the  Interfedion  of  the 
Curve  and  of  the  Diameter,  is  called  the  Vertex , 
and  that  Diameter  the  Axis  to  which  the  Ordi¬ 
nates  are  normally  applied.  And  fo  in  Curves  of 
the  Second  Gender,  if  any  two  right  and  parallel 
Lines  are  drawn  occurring  to  the  Curves  in  three 
Points  j  a  Right-line  which  fhall  fo  cut  thofe  Paral¬ 
lels,  that  the  Sum  of  two  Parts  terminated  at  the 
Curve  on  one  Side  of  the  interfeding  Line,  fhall 
be  equal  to  the  third  Part  terminated  at  the  Curve 
on  the  other  Side  ;  this  Line  fhall  cut,  after  the 
fame  Manner,  all  others  parallel  to  thefe,  and  oc¬ 
curring  to  the  Curve  in  three  Points ;  that  is,  fhall 
fo  cut  them,  that  the  Sum  of  the  two  Parcs  on  one 
Side  of  it,  fhall  be  equal  to  the  third  Part  on  the 
other. 


And  therefore  thefe  three  Parts,  one  of  which 
is  thus  every  where  equal  to  the  Sum  of  the  other 
two,  may  be  called  Ordinate  Applicates  alfo  :  And 
the  interfeding  Line  to  which  the  Ordinates  are 
applied,  may  be  called  the  Diameter  •  the  Inter¬ 
fedion  of  the  Diameter  and  the  Curve,  may  be 
called  the  Vertex  ;  and  the  Point  of  Concourfe  of 
any  two  Diameters,  the  Centre. 

And  if  the  Diameter  be  Normal  to  the  Ordi¬ 
nates,  it  may  be  called  the  Axis  ;  and  that  Point 
where  all  the  Diameters  terminate,  the  General 
Centre. 

AJfymptotes  and  their  Properties. 

4.  The  Hyperbola  of  the  firft  Gender  has  two 
Aftymptotes  }  that  of  the  fecond,  three  ;  that  of 
the  third,  four ;  and  it  can  have  no  more  ;  and  fo 
of  the  reft.  And  as  the  Parts  of  any  Right-line 
lying  between  the  Conical  Hyperbola  and  its  two 
Aftymptotes  are  every  where  equal ;  fo  in  the  Hy- 
erbola  of  the  Second  Gender,  if  any  Right-line 
e  drawn,  cutting  both  the  Curve  and  its  three 
Aftymptotes  in  three  Points,  the  Sum  of  the  two 
Parts  of  that  Right-line  being  drawn  the  fame 
way  from  any  two  Aftymptotes  to  two  Points  of 
the  Curve,  will  be  equal  to  the  third  Parc  drawn 
a  contrary  way  from  the  third  Aflymptote,  to  a 
third  Point  of  the  Curve. 

Later  a  Travfverfa  <£r  Fie  ft  a. 

y.  And  as  in  Non  Parabolick  Conick  Sedions, 
the  Square  of  the  Ordinate  Applicate,  that  is,  the 
Redangle  under  the  Ordinates,  drawn  at  contrary 
Sides  of  the  Diameter,  is  to  the  Redangle  of  the 
Parts  of  the  Diameter,  which  are  terminated  at 
the  Vertex’s  of  the  Ellipfis  or  Hyperbola,  as  a  cer¬ 
tain  given  Line,  which  is  called  the  Latus  Reftum , 
is  to  that  Part  of  the  Diameter  which  lies  between 
the  Vertex’s,  and  is  called  the  Latus  Tranfverfum  • 
fo  in  Non  Parabohck  Curves  of  the  fecond  Gen¬ 
der,  a  Parallelopiped  under  the  three  Ordinate  Ap¬ 
plicates,  is  to  a  Parallelopiped,  under  the  Parts  of 
the  Diameter  terminated  at  thd  Ordinates,  and  the 
three  Vertex’s  of  the  Figure  in  a  certain  given 
Ratio ;  in  which  Ratio,  if  you  take  three  Right¬ 
lines  to  the  three  Parts  of  a  Diameter  fituated  be¬ 
tween  the  Vertex’s  of  the  Figure,  one  anfwering  to 
another ;  then  thefe  three  Right-lines  may  be  called 
the  Later  a  Refta  of  the  Figure,  and  the  Parts  of 
the  Diameter  between  the  Vertices,  the  Latera 
Tranfuerfa.  And  as  in  the  Conick  Parabola,  hav¬ 
ing  to  one  and  the  fame  Diameter  but  one  only 
Vertex,  the  Redangle  under  the  Ordinates  is  equal 
to  that  under  the  Part  of  the  Diameter  cut  off  be¬ 
tween  the  Ordinates  and  the  Vertex,  and  a  certain 
Line  called  the  Latus  Reftum :  So  in  the  Curves 
of  the  fecond  Gender,  which  have  but  two  Ver¬ 
tex’s  to  the  fame  Diameter }  the  Parallelopiped  un¬ 
der  three  Ordinates,  is  equal  to  the  Parallelopiped 
under  the  two  Parts  of  the  Diameter  cut  off  be¬ 
tween  the  Ordinates  and  thofe  two  Vertex’s,  and  a 
given  Right-line,  which  therefore  may  be  called 
the  Latus  Reftum. 

The  Ratio  of  the  Reft  angles  under  the  Segments  of 

Farallels. 

Laflly ,  As  in  the  Conick  Sedions  when  two  Pa¬ 
rallels  terminated  on  each  Side  at  the  Curve,  are 
cut  by  two  other  Parallels  terminated  on  each  Side 

bv 
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by  the  Curve,  the  firft  being  cut  by  the  third,  and 
the  fecond  by  the  fourth  ;  as  here  the  Redangle 
under  the  Parts  of  the  firft,  is  to  the  Redangle 
under  the  Parts  of  the  third,  as  the  Redangle 
under  the  Parts  of  the  fecond,  is  to  that  under  the 
Parts  of  the  fourth :  So  when  four  fuch  Right* 
lines  occur  to  a  Curve  of  the  fecond  Gender,  each 
one  in  three  Points  ;  then  fhall  the  Parallelopiped 
under  the  Parts  of  the  firft  Right-line,  be  to  that 
under  the  Parts  of  the  third  ;  and  as  the  Parallelo¬ 
piped  under  the  Parts  of  the  fecond  Line,  unto 
that  under  the  Parts  of  the  fourth. 

Hyperbolick  and  Parabolkk  Legs. 

All  the  Legs  of  Curves  of  the  fecond  and  higher 
Genders,  as  well  as  of  the  firft,  infinitely  drawn 
out,  will  be  of  the  Hyperbolick  or  Parabolick  Gen¬ 
der  j  and  I  call  that  an  Hyperbolick  Leg,  which 
infinitely  approaches  to  forae  Aflymptote,-  and  that 
a  Parabolick  one,  which  hath  no  Aflymptote.  And 
thefe  Legs  are  beft  known  from  the  Tangents:  For 
if  the  Point  of  Contad  be  at  an  infinite  Diftance, 
the  Tangent  of  an  Hyperbolick  Leg  will  coincide 
with  the  Aflymptote,  and  the  Tangent  of  a  Para¬ 
bolick  Leg  will  recede  in  infinitum ,  will  vanifh, 
and  no  where  be  found.  Wherefore  the  Aflymp¬ 
tote  of  any  Leg  is  found,  by  feeking  the  Tangent 
to  that  Leg  at  a  Point  infinitely  diftant :  And  the 
Courfe,  Place,  or  Way  of  an  infinite  Leg,  is  found 
by  feeking  the  Pofition  of  any  Right-line,  which 
is  parallel  to  the  Tangent  where  the  Point  of  Con- 
tad  goes  off  in  infinitum  :  For  this  Right-line  is 
dircded  towards  the  fame  Way  with  the  infinite 
Leg. 

The  Reduction  of  all  Curves  of  the  Second  Gender’ 
to  four  Cafes  of  Equations. 

CASE  I. 

All  Lines  of  the  firft,  third,  fifth,  and  feventh 
Order,  and  fo  of  any  one,  proceeding  in  the  Or¬ 
der  of  the  odd  Numbers,  have  at  leaft  two  Legs 
or  Sides  proceeding  on  ad  infinitum ,  and  towards 
contrary  Ways.  And  all  Lines  of  the  third  Order 
have  two  fuch  Legs  or  Sides  running  out  contrary 
ways,  and  towards  which  no  other  of  their  infinite 
Legs  (except  in  the  Cartefian  Parabola)  do  tend. 
If  the  Legs  are  of  the  Hyperbolick  Gender,  let 
G  A  S  be  their  Aflymptote  ;  and  to  it  let  the  pa¬ 
rallel  CBr  be  drawn,  terminated  (if  poflible)  at 
both  Ends  at  the  Curve.  Let  this  Parallel  be  bi- 
fecfted  in  X  ;  and  then  will  the  Place  of  that  Point 
X  be  the  Conical  Hyperbola  one  of  whole 
Aflymptotes  is  AS:  Let  its  other  Aflymptote  be 
A  B  j  then  the  Equation,  by  which  the  Relation 
between  the  Ordinate  B  C  and  the  Abfcifla  A  B  is 
determined,  if  A  B  be  put  zssx  and  BC=/,  will 


always  be  in  this  Form,  xyy-j^eyssax^^bxx 


Fig.  i. 


4-  c  X  -f-  d,  where  the  Terms  e,  a>  b,  c,  and  dT 
denote  given  Quantities,  affedted  with  their  Signs 
-f-  and  —  j  of  which  any  one  may  be  wanting, 
fo  the  Figure,  through  their  Defied!,  don’t  turn  into 
a  Conick  SedHon.  And  this  Conical  Hyperbola 
may  coincide  with  its  Aflymptotes  ,*  that  is,  the 
Point  X  may  come  to  be  in  the  Line  AB,  and 
then  the  Term  4 ~ey  will  be  wanting. 

CASE  II. 

9.  But  if  the  Right-line  CBr  cannot  be  ter* 
minated  both  ways  at  the  Curve,  but  will  occur  to 
the  Curve  only  in  one  Point,  then  draw  any  Line 
in  a  given  Pofition,  which  fhall  cut  the  Aflymp¬ 
tote  AS  in  A,-  as  alio  any  other  Right-line, as  B  C, 
parallel  to  the  Aflymptote,  and  meeting  the  Curve 
in  the  Point  C :  And  then  the  Equation,  by  which 
the  Relation  between  the  Ordinate  BC  and  the 
Abfcifla  A  B  is  determined,  will  always  put  on  this 
Form,  x yzszax3  4* h x x-f-c x-\~d. 

CASE  III. 

to.  But  if  the  oppofite  Legs  are  of  the  Parabo-* 
lick  Gender,  draw  the  Right-line  CBr,  termi¬ 
nated  at  both  Ends,  if  it’s  poflible,  at  the  Curve  ,* 
and  running  according  to  the  Courfe  of  the  Legs, 
which  bifedt  in  B  j  then  fhall  the  Place  of  B  be 
a  Right-line.  Let  that  Right-line  be  AB,  ter¬ 
minated  at  any  given  Point,  as  A  9  and  then  the 
Equation  by  which  the  Relation  between  the  Or¬ 
dinate  B  C  and  the  Abfcifla  A  B  is  determined, 
will  always  be  in  this  Form,  y y  =  ax3  -\-b  x 
c  x  4-  d. 

CASE.  IV, 

\ 

11.  But  if  the  Right-line  CBc  meet  the  Curve 
but  in  one  Point,  and  therefore  can’t  be  terminated 
at  the  Curve  at  both  Ends ;  let  the  Point  where  it 
occurs  to  the  Curve  be  C,  and  let  that  Right-line 
at  the  Point  B,  fall  on  any  other  Right-line  given 
in  Pofition,  as  AB,  and  terminated  at  any  given 
Point,  as  A  j  then  will  the  Equation,  by  which 
the  Relation  between  the  Ordinate  B  C  and  the 
Abfcifla  A3  is  determined,  always  be  in  this  Form, 
y  y  s=  a  x i  4“  b  ,v  x  4-  f  x  4”  ^ 
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The  Karnes  of  the  Forms. 

12.  In  the  Enumeration  of  Curves  of  thefe  Cafes, 
we  call  that  an  Inferred  Hyperbola ,  which  lies  en¬ 
tirely  within  the  Angle  of  the  Affymptotes,  like  the 
Corneal  Hyperbola  ;  and  that  a .Circumfcnbed  one 
Which  cuts  the  AiTymptotes,  and  contains  the  Part 
cut  off  within  its  own  proper  Space;  and  that  an 
Ambigenial  one,  which  hath  one  ot  its  infinite  Leg 
inferring  it,  and  the  other  circumfcribing  it.  i 
call  that  a  Converging  one,  whole  concave  Legs 
bend  inwards  towards  one  another,  and  turn  both 
the  fame  way  5  but  that  I  call  a  Diverging  one 
whofe  Legs  turn  their  Convexities  towards  each 
other,  and  tend  towards  quite  ^  contrary  ways, 
call  that  Hyperbola  contrary-leg’ d,  whole  Legs  ai  e 
convex  towards  contrary  Parts,  and  run 
on  towards  contrary  ways  j  and  that  a  _ 
one,  which  is  applied  to  its  Affymptote  with  its 
concave  Vertex  and  diverging  Legs  ;  and  that  an 
Anguineal  or  Eel-like  one,  which  cuts  its  Aflymp 
tote  wi  h  contrary  Flexions,  and  is  produced  both 
ways  iito  contrary  Legs.  I  call  that  a  Cruciform  or 
Crlfs-like  one,  which  cuts  its  Conjugate  crofs-ways  , 
and  that  Nodate ,  which,  by  returning  round  into, 
decuffates  itfelf.  I  call  that  whofe  two 

Parts  meet  and  terminate  m  the  Angle  ot  -ont^ct , 
and  that  Funttate ,  whofe  oval  Conjugate  is  infinite  y 
fmall,  or  a  Point :  And  that  Hyperbola  I  call  Pure , 
which,  by  the  Impoffibihty  ot  its  two  Roots,  is 
without  anv  Oval-Node,  Spike,  or  Conjugate  Point 
And  in  the  fame  Senfe  I  denominate  a  Parabola 
alfo,  to 'be  Converging-. ,  Diverging,  Contrary-leg  d. 
Cruciform ,  Nodate ,  Cufpidate ,  Pwitlate ,  and  I  are. 


Of  the  redundant  Hyperbola  and  its  Ajfymptotes. 

i a.  In  the  firft  Cafe,  if  the  Term  a  **  be  afifir- 
mative  then  the  Figure  will  be  a  triple  Hyperbo.a, 
with  fix  Hyperbolical  Legs,  which  will  run  on  in¬ 
finitely  by  the  three  AiTymptotes,  ot  which  none 
are  parallel,  two  Legs  towards  ^h  Affymptote,  a  d 
towards  contrary  Parts  ;  and  thefe .Aflymptote ,  it 
the  Term  bxx  be  not  wanting  in  the  Equation, 
will  mutually  interfed  each  other  in  thr*  Pomg 
forming  thereby  the  Triangle  ■ 

Term!**  (fee  Fig.  I.)  be  wanting,  they  Will  all 


Fig.  4O. 
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join  D  d,  D  P  ;  fo  fhall  A  D,  D  d,  and  DA,  be  the 
three  AiTymptotes.  In  the  latter  Cafe,  draw  any 
Ordinate,  as  B  C ,  in  which,  both  ways  produced, 
take,  on  each  Side,  B  F  and  Bf,  equal  to  one  ano¬ 
ther,  and  in  the  fame  Ratio  with  A  B,  that  y/  a 
hath  to  I ;  and  then  joining  A  F,  A  /j  A  B,  A  F, 
and  A  /,  fhall  be  three  AiTymptotes.  And  this 
kind  of  Hyperbola  I  call  Redundant ,  becaufe  it  ex¬ 
ceeds  the  Conick  Sedions  in  the  Numeer  of  itsHy- 
perbolick  Legs. 

Of  the  Diameter  of  this  Hyperbola,  and  the  Pofition 
of  its  infinite  Legs. 

14.  In  every  Redundant  Hyperbola ,  if  neither  the 

Term  e  y  be  wanting,  nor  bb  —  4  a  c  equal  to  -j- 
a  e  yd  a,  the  Curve  will  have  no  Diameter ;  but  if 
either  of  thofe  happen,  it  will  have  one  only  Dia¬ 
meter,  and  three  if  they  both  happen.  And  the 
Diameter  will  always  pafs  thro’  the  Interfedion  of 
two  of  the  AiTymptotes,  and  bifed  all  Right-lines 
which  are  terminated  each  way  by  thofe  Ailymp- 
totes,  and  which  are  parallel  to  the  third  Ailymp- 
tote:  And  the  Abfcifla  AB  will  be  the  Diameter 
of  the  Figure,  as  often  as  the  Term  e  y  is  wanting. 

I  take  the°Word  Diameter  here,  and  in  the  follow¬ 
ing  Pa^es,  abfolutely ;  and  in  the  common  Accep¬ 
tation  of  it,  viz.  for  an  Abfciffa  which  hath  every¬ 
where  two  equal  Ordinates,  one  on  eacn  Side,  in¬ 
filling  at  the  fame  Point. 

Nine  Redundant  Hyperbola’s ,  having  no  Diameter , 
but  three  Ajfymptotes ,  which  form  a  Triangle. 

i<r.  If  the  Redundant  Hyperbola  have  no  Diame¬ 
ter,  let  the  four  Roots  or  Values  of  *  in  this  Equa¬ 
tion  a  xA  -f  bx*  f-  exx -f  dx  i -  ee  —  o, ,  be 
fought  :  And  fuppofe  them  to  be  A I , A  as,  A  ot, 
and  A  p.  Let  the  Ordinates  P  T,  an  t,  v  b  and  p  t, 
bp  ereded,  and  thofe  fhall  touch  the  Curve  in  the 
Points  T,  T,  1,  h  and  by  that  Contaft  (hall  give  the 
Limits  of  the  Curve,  by  which  its  Species  will  be 

difeovered.  .  ,r 

For  if  all  the  Roots,  A  P,  A  <»,  A  or,  A  p,  (fee 
Fig.  1.)  are  real,  having  the  fame  Sign,  and  are  un¬ 
equal  ;  the  Curve  confifts  of  three  Hyperbola  s,  (an 


Fig.  2. 


converge  to  the  fame  Point.  In  the  former  Cafe, 

take  A  D  =  and  Ad^Af  —  -y“75  and 
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Triangle  D  d  Jb  and  alfo  within  the  twiddle  Limits, 
7  and  t,  where  it  will  be  touch’d  by  the  Ordinates, 
n  7  and  t.  And  this  is  the  firft  Species. 

But  it'  either  the  two  greatest  Roots,  A  *,  A  p  ,* 
or  the  two  laif,  AP,  A  <sr,  are  equal  to  one  ano- 


to  one  another,  the  Nodus  will  be  turned  into  a 
very  ill  a  r  p  Cujpis ;  tor  the  two  l^egs  ot  the  circum- 
feribed  Hyperbola’s  will  then  concur  in  the  An^le 
of  Contact,  and  not  be  produced  further.  And 
this  is  the  third  Species. 

It  the  two  middle  Roots,  A  <ar  and  A  sr,  are  equal, 
the  Points  ot  Contact,  x  and  J ,  will  be  coincident  j 


Fig.  j. 


Fig-  7- 


wherefore  tne  Oval  will  vanifli  into  a  Point,  and  the. 
figure  will  conliil  of  three  Hyperbola’s,  an  Infer ibed, 
a  Circumjcribed ,  and  an  Ambigenial  one,  with  a  con¬ 
jugate  Point:  Which  makes  a  fourth  Species. 

If  two  of  the  Roots  are  impoiLble,  and  the  other 
two  unequal,  and  ot  the  fame  Sign,  (for  they  can’t 
(See  Fig.  7.) 


Fig,  8. 
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have  contrary  Signs) ;  there  will  be  three  pure  Hy¬ 
perbola’s,  without  any  Oval,  Node,  Cufp,  or  Point 
Conjugate  j  and  thefe  Hyperbola’s  will  either  lie  at 
the  Sides  or  the  Angles  of  the  Triangle  made  by 
the  AlTymptotes  :  Which  makes  a  fifth  or  fixth  Spe¬ 
cies. 

If  two  of  the  Roots  are  equal,  and  the  other 
two  either  impoffible  or  real,  with  Signs  contrary 
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to  thofeof  the  equal  Roots;  the  Cruciform  Figure 
will  be  produced  :  For  two  of  the  Hyperbola’s 
will  deculTate  one  another ;  and  that  either  at  the 
Vertex  of  the  'Triangle  made  by  the  Aflymptotes, 
or  at  its  Bafe  ;  and  thefe  two  are  the  feventh  and 
eighth  Species. 

Laftly,  If  all  the  Roots  are  impoffible,  or  if  they 
are  all  real  and  unequal,  and  two  of  them  are  affir¬ 
mative,  and  two  negative  ;  then  there  will  be  two 
Hyperbola’s  at  the  oppofite  Angles  of  the  two  Af- 
fymptotes,  with  an  Anguineal  or  Serpentine  Hyper¬ 
bola  about  the  third  Affiymptote.  Which  is  the 
ninth  Species. 


And 
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Fig.  II. 


And  thefe  are  all  the  poffible  Cafes  of  the  Roots ; 
for  if  any  two  Roots  are  equal  to  one  another, 
and  the  other  two  are  equal  alfo,  the  Figure  will 
become  a  Conick  Section  with  a  Right-line. 

Twelve  "Redundant  Hyperbola's,  with  one  only  Dia¬ 
meter. 

1 6.  If  the  Redundant  Hyperbola  have  one  only 
Diameter,  let  it  be  the  Abfciffa  A  B ;  and  in  the 
Equation  ax 3  b  x  x c  x d  —  o,  feek  the 
three  Values  of  x ,  or  the  three  Roots.  Then, 

If  thofe  Roots  are  all  real,  and  have  the  fame 
Sign,  the  Figure  fhall  confift  of  an  Oval  lying  with¬ 


in  the  Triangle  D  d  J\,  and  of  three  Hyperbola’s  as 
its  Angles }  viz.  one  circumfcribed  at  the  Angle  D, 
and  the  other  two  infcribed  at  d  and  }  and  this 
makes  a  tenth  Species. 

If  the  two  great  Roots  are  equal,  and  the  third 
of  the  fame  Sign  with  them,  the  Legs  of  the  Flyper- 

Fig.  1 8. 


bola  lying  towards  D,  will  decuflate  one  another  in 
the  Form  of  a  Node,  by  Reafon  of  the  Contad  of 
the  Oval  :  Which  is  the  eleventh  Species. 

If  the  three  Roots  are  equal,  the  Hyperbola  be- 


Fig.  19. 


comes  cufpidate,  without  any  Oval  :  Which  is  the 
twelfth  Species. 

If  the  two  lead:  Roots  are  equal,  and  the  third 
of  the  fame  Sign  with  them,  then  the  Oval  vanilhes 
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into 
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into  a  Point.  Which  makes  a  thirteenth  vSpecies. 

•  In  the  four  laft  Species,  the  Hyperbola  lying  to¬ 
wards  D,  contains  its  Aflymptote  within  it ;  but 
i  the  other  two  are  themfelves  contained  within  the 
Aflymptotes. 

If  two  of  the  Roots  are  impofTible,  then  there 
will  be  three  pure  Hyperbola’s,  without  any  Oval, 
(  See  Fig.  20.  ) 
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Decuffation,  or  Cufpis*  And  there  are  four  Cafes 
of  this  Species,  wz,  a  Fourteenth ,  if  the  circum- 
fcribed  Hyperbola  lie  towards  D ;  and  a  Fifteenth , 
if  the  infcribed  Hyperbola  lie  towards  D  ;  a  Six¬ 
teenth ,  if  the  circumfcribed  Hyperbola  lie  under 
the  Bafe  D  pf  the  Triangle  D  d  </l,  and  a  Seven¬ 
teenth. ,  when  the  infcribed  Hyperbola  lies  under  the 
fame  Bafe. 

If  two  Roots  are  equal,  and  the  third  of  a  dif¬ 
ferent  Sign  from  them,  the  Figure  will  be  Cruci¬ 
form  ;  for  two  of  the  three  Hyperbola’s  will  decuf- 

VoL.  I. 


fate  one  another,  either  at  the  Vertex,  or  at  the 
^ tangle  made  by  the  AfTymptotes  : 
\  v  hich  two  Species  are  the  Eighteenth  and  Nine¬ 
teenth. 


Fig.  24. 


If  two  Roots  are  unequal,  and  of  the  fame 
Sign,  and  the  third  be  of  a  different  one,  there 
will  be  two  Hyperbola’s  in  the  oppofite  Angles  of 
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the  two  Aflymptotes,  with  an  intermediatte  con- 
ehoidal  one.  And  this  conchoidal  Hyperbola  will 
either  lie  on  the  fame  Side  of  its  Aflymptote  that 
the  Aflymptetick  Triangle  doth,  or  contrarily  : 
And  thefe  two  Cafes  conftitute  two  other  Species, 
which  are  the  Twentieth  and  Twenty-fir  ft. 

Two  Redundant  Hyperbola’s  with  three  Diameters '. 

17.  The  Redundant  Hyperbola  which  hath  three 
Diameters,  confifts  of  three  Hyperbola’s  lying 
within  the  Aflymptotes,  and  that  either  at  the  Sides, 


Fig.  28. 
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Nine  Redundant  Hyperbola’s  with  three  Ajjymptotes. 
converging  towards  one  common  Point. 

18.  If  the  three  Aflymptotes  do  interfe#  one  ano¬ 
ther  in  one  common  Point,  the  5th  and  6th  Species 
will  be  changed  into  a  Twenty-fourth,  the  Seventh 


Fig.  30. 


or  at  the  Angle  of  the  Aflymptotick  Triangle. 
The  former  Cafe  makes  the  Twenty-fecond,  this 
latter  the  Twenty-third  Species. 


and 
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Fig.  33. 


and  Eighth  into  a  Twenty-fifth,  and  the  Ninth  into 
a  Twenty-fixth  Species,  where  the  Anguineal  doth 
pot  pafs  thro’  the  Concourfe  of  the  AfTymptote,  and 
into  a  Twenty- feventh,  where  it  doth  fo  ;  in  which 
Cafe  the  Terms  b  and  d  are  wanting,  and  the  Con¬ 
courfe  of  the  Aflymptotes  is  the  Centre  of  the  Fi¬ 
gure,  equally  diftant  from  all  its  oppofite  Parts. 
And  thefe  four  Species  have  no  Diameter. 

The  Fourteenth  and  Sixteenth  Species  may  be 
changed  alfo  into  a  Twenty-eighth  Species,  and  the 
Fifteenth  and  Seventeenth  into  a  Twenty-ninth. 


Fig.  34. 


Fig.  3  6. 
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The  Eighteenth  and  Nineteenth  into  a  Thirtieth, 
and  the  Twentieth  and  Twenty-firft  into  a  Thirty* 
firft.  And  all  thefe  Species  have  but  one  only* 
Diameter.  And  finally,  the  Twenty-fecond  and 
Twenty-third  Species,  may  be  changed  into  a 
Thirty- fecond,  which  hath  three  Diameters  palling 
thro’  the  Point  of  Concourfe  of  the  Aflymptotes* 


Fig.  38. 


All  which  Changes  will  be  eafily  underftood,  if  you 
fuppofe  the  Aflymptotick  Triangle  to  be  diminilned 
till  it  vanilh  into  a  Point. 

Six  deficient  Hyperbola's,  having  no  Diameter. 

19.  If  in  the  firft  Cafe  of  the  Equations,  the 
Term  a  x3  be  negative,  the  Figure  will  be  a  defi¬ 
cient  Hyperbola,  having  one  only  Aflymptote,  and 
only  two  Hyperbolick  Legs  running  out  infinitely 
towards  the  Side  of  the  Aflymptote,  but  quite  con¬ 
trary  ways ;  and  this  Aflymptote  is  the  firft  and 
principal  Ordinate,  AG.  If  tbe  Term  e y  be  not 
wanting,  the  Figure  will  have  no  Diameter  j  but  if 
it  be  wanting,  it  will  have  but  one :  In  the  former 
Cafe  the  Species  are  thus  enumerated : 


If 
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If  all  the  Roots,  A  ir,  A  P,  Ap,  A  <ar;  of  this 
Equation,  a  jc4  =  b  x3  -j-  c  x  x  -j-  dx  -}-  4  e  e,  be 
real  and  unequal,  the  Figure  will  be  an  Anguineal 

Fig.  39- 


Hyperbola  approaching  towards  the  common  Af- 
fymptote  by  a  contrary  Flexion,  and  with  a  conju¬ 
gate  Oval.  Which  makes  the  Thirty-third  Species. 

If  the  two  middle  Roots,  AP  and  A  p,  be  equal 
one  to  another,  then  the  Oval  and  the  Anguineal 


Fig.  40. 


will  be  joined,  decuflfating  one  another  in  the  Form 
of  a  Node.  And  this  is  the  Thirty-fourth  Species. 

If  three  of  the  Roots  are  equal,  the  Node  will 
be  changed  into  a  moil  acute  Cufpis  in  the  Vertex 


Fig.  41. 


tne  Anguineal.  And  this  conftitutes  a  Thirty- 
of  v. 


If  of  the  three  Roots,  having  the  fame  Sign,  the 
two  greatell,  A  p  and  A  rr,  are  equal  to  one  ano¬ 
ther  then  the  Oval  vanifhes  into  a  Point.  Which 
makes  a  Thirty-fixth  Species.  See  Fig.  45. 

If  any  two  Roots  are  imaginary,  there  will  re¬ 
main  the  Anguineal  alone,  and  this  Pure,  without 
any  Oval,  Decollation,  Cufpis,  or  Conjugate  Point. 

Fig.  42. 
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If  the  Anguineal  don’t  pais  thro’  the  Point  A,  it 
makes  the  Thirty-feventh  Species  ;  but  if  it  doth 
pafs  thro’  A,  (as  it  will  do  when  the  Terms  b  and 
d  are  wanting)  then  that  Point  will  be  the  Centre 
of  the  Figure,  bifedting  all  Right-lines  drawn  thro’ 
it,  and  terminated  both  ways  by  the  Curve.  And 
this  is  a  Thirty-eighth  Species. 

Seven  defective  Hyperbola 'r,  having  a  Diameter. 

20.  In  the  other  Cafe,  where  the  Term  e  y  is 
wanting,  and  confequently  the  Figure  hath  a  Dia¬ 
meter,  if  all  the  Roots,  AT,  A  r,  A t,  of  the 
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Equation  axi-\.bxx-\-ex-^-d,  are  real,  unequal, 
and  of  the  fame  Sign }  then  the  Figure  will  be  a 
Conchoidal  Hyperbola,  with  an  Oval  on  its  convex 
Side-  And  this  is  a  Thirty-ninth  Species. 

If  two  pf  the  Roots  are  equal,  and  of  the  fame 
Sign,  but  the  third  with  a  contrary  Sign,  the  Oval 


Eg-  44. 


will  lie  oti  the  Concave  Side  of  the  Conchoidal 
Hyperbola.  And  this  makes  a  Fortieth  Species. 

If  the  two  lefTer  Roots  AT,  At,  are  equal, 
and  the  third  A  t  be  of  the  fame  Sign  with  them, 


Fig.  4 6. 


then  the  Oval  and  the  Conchoidal  will  be  joined, 
decuffating  one  another  like  a  Node.  Which  is 
a  Forty-firft  Species. 

If  the  three  Roots  are  equal,  the  Nodus  will  be 
changed  into  a  Cufpis,  and  the  Figure  will  be  the 

Fig.  47. 
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CifToid  of  the  Antients.  And  this  makes  a  Forty- 
fecond  Species. 

If  the  two  greater  Roots  are  equal,  and  the  third 
of  the  fame  Sign  with  them,  then  the  Conchoidal 


Fig.  49, 


Hyperbola,  will  have  a  Conjugate  Point  at  its  Con¬ 
vexity.  Which  is  a  Forty-third  Species. 

If  two  of  the  Roots  are  equal,  and  the  Third 
have  a  contrary  Sign,  the  Conchoidal  Hyperbola 
will  then  have  a  Conjugate  Point  at  its  Concavity. 
Which  makes  a  Forty-fourth  Species. 

If  two  of  the  Roots  are  impoffible,  there  will 
be  a  pure  Conchoidal  without  either  Oval,  Node, 


Fig.  48. 
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Cufp,  or  Conjugate  Point.  And  this  is  a  Forty-fifth 
Species.  (Sec  Fig.  49.) 

Seven  Parabolick  Hyperbola’s ,  having  no  Diameter. 

21.  If  in  the  firft  Cafe  of  the  Equations,  the 
Term  be  wanting,  but  the  bbx  be  not  want¬ 
ing  ;  then  the  Figure  will  be  a  Parabolick  Hyper¬ 
bola,  having  two  Hyperbolick  Legs  to  one  Af- 
fymptote  SAG,  converging  towards  one  and  the 
fame  Sign.  If  the  Term  e y  be  not  wanting,  the 
Figure  will  have  no  Diameter  j  but  if  it  be  want¬ 
ing,  it  will  have  one  only :  In  the  former  Cafe  the 
Species  will  be  thefe. 

If  the  three  Roots  A  P,  Aw,  At,  of  this 

e  e 

Equation  b  x3  -{-  c  x2  -|-  d  x  =3  0,  be  un¬ 

equal,  and  have  the  fame  Sign,  the  Figure  will  con- 
fift  of  an  Oval,  and  of  two  other  Curves,  which 
2  M  m  m  are 
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are  partly  Hyperbolical,  and  partly  Parabolical ; 
that  is,  the  Parabolick  Legs,  by  being  continually 


rawri  out,  are  joined  with  the  Hyperbolical  Legs 
which  are  next  to  them.  And  this  is  the  Forty- 
fixth  Species. 

If  the  two  lefler  Roots-are  equal,  and  the  third 
of  the  lame  Sign  with  them  j  then  will  the  Oval, 


51. 


apd  one  of  thole  Hyperbola  Parabolick  Curves  be 
joined,  and  interred  one  another  in  the  Form  of  a 
TfL  Which  is  the  Forty-feventh  Species. 

If  the  three  Roots  are  equal,  the  Node  will  turn 

52* 


ato  a  Culp.  Which  makes  a  Forty-eight  Species* 


If  the  two  greateft  Roots  are  equal,  and  the 
third  hath  the  fame  Sign  with  then?:>  the  Ov§l 


Fig.  59. 


will  vanilh  into  a  Conjugate  Point.  Which  is  the 
Forty-ninth  Species. 

If  two  of  the  Roots  are  impoffible,  the  two 
Hyperbola  Parabolick  Curves  will  remain  pure, 
(  See  Fig.  53.  ) 

Fig.  54. 


without  any  Oval,  Dec u Nation,  Cufp,  or  Conjugate 
Point.  And  this  will  make  a  Fiftieth  Species. 

If  two  of  the  Roots  be  equal,  and  the  third 
have  a  contrary  Sign  to  them,  then  the  Hyperbola 
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Parabolick 
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Parabolick  Curves  will  be  joined,  decuflating  one 
another  in  the  Form  of  a  Crofs.  And  this  is  the 
Fifty-firft  Species. 

If  the  two  Roots  are  unequal,  and  of  the  fame 
Sign,  and  the  third  have  a  contrary  Sign,  the  Fi¬ 
gure  will  become  an  Anguineal  Hyperbola  about  the 


Fig.  5 ;6. 


Aflymptote  AG,  together  with  a  Conjugate  Para¬ 
na.  And  this  will  be  a  Fifty-fecond  Species. 

JEour  Parabolick  Hyperbola’*  ‘which  have  a  Di¬ 
ameter. 

22.  In  the  other  Cafe,  where  the  Term  e  y  is 
wanting,  and  the  Figure  hath  a  Diameter,  if  the 
two  Roots  of  this  Equation  £xx-}-r*“l-d=:o, 

Fig.  57- 


are  impoflible,  there  will  be  two  Hyperbola  Para- 
fcplick  Figures  equally  diftant  from  the  Diameter 
AB>  and  one  on  one  Side,  and  the  other  on  the 
other,  which  will  conftitute  a  Fifty-third  Species. 

If  the  two  Roots  of  this  Equation  be  impoflible, 
4he  Hyperbola  Parabolick  Figures  will  join,  and 

Fig.  58. 


interfed  one  another  in  the  Form  of  a  Crofs.  And 
this  will  be  a  Fifty-fourth  Species. 

If  the  Roots  are  equal,  and  have  the  fame  Sign, 
there  will  be  a  Conchoidal  Hyperbola  with  a  Para- 

.  fA  .  ...•**•  r,  *.  -  -  .  ■  • 
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bola  on  the  fame  Side  of  the  Aflymptote.  And 
this  makes  a  Fifty-fifth  Species. 

If  the  Roots  have  contrary  Signs,  there  will  be  a 
Conchoidal  Hyperbola  on  one  Side  of  the  Aflymp- 


Fig.  60. 


tote,. and  a  Parabola  on  the  other.  And  this  makes 
a  Fifty-fix th  Species. 


Four  Hyperbolifmt  of  the  Hyperbola. 


21^  Whenever  in  the  firft  Cafe  of  the  Equations 
the  Term  a  x*  and  b  x  x  are  both  Wanting,  the 
Figure  will  be  a  Hyperbolifm  of  fome  Conick 
Sedion. 

I  call  that  the  Hyperbolifm  of  a  Figure,  when 
the  Ordinate  comes  out  by  dividing  the  Redangle 
under  the  Ordinate  of  that  Figure  and  a  given 
Right-line,  by  the  common  Abfcifla.  By  this 
Means  a  Right-line  is  changed  into  a  Conick 
Sedion,  and  every  Conick  Sedion  into  fome  one 
of  thofc  Figures  which  I  here  call  the  Hyper- 
bolifms  of  the  Conick  Sedions.  For  the  Equa¬ 
tion  for  the  Figure,  of  which  we  now  fpeak,  viz. 
x  y  y  -f-  e  y  =  c  x  -f- V,  gives  the  Ordinate  y  =s 

*-j~1 /ee-\-^dx-\-j\.cxx  .  ^  gencratccl 


2  X 

dividing  the  Redangle  under  the  Ordinate  of 


ev.\/ee-X-dx-X- 
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and  a  given  Right-line  m ,  by  the  common  Ab- 
fcifla  x.  Whence  it  is  plain,  that  the  Figure  pro¬ 
duced: 


cun 


CUR 


duced  will  be  the  Hyperbolifm  of  an  Hyperbola, 
Elliptic  or  Parabola,  according  as  the  Terra  c  x  is 
Affirmative  or  Negative,  or  quite  wanting. 

The  Hyperbolifm  of  an  Hyperbola  hath  three 
Affiymptoies,  of  which  one  is  the  firft  and  principal 
Ordinate  A  af,  the  other  two  are  Parallels  to  the 
Abfciffia  A  B,  and  equidiftant  from  it  on  each  Side 
of  it. 

In  the  principal  Ordinate  Ad,  take  Ad,  A «A, 
equal  both  Ways  to  the  Quantity  y' :  c  j  and  thro 
the  Point  d  and  J[,  draw  dg ,  y  as  Affymptotes, 
parallel  to  the  Abfciffia  AB. 

When  the  Term  e  y  is  not  wanting,  the  Figure 
hath  no  Diameter.  In  this  Cafe,  if  A  P  and  A  py 
the  two  Roots  of  the  Equation  c  x  x  -}-  d  x  -f* 

5_L  =  o,  are  real  and  unequal,  (for  equal  they 

4 

cannot  be,  unlefs  the  Figure  be  a  Conick  Sedfion) 
then  will  the  Figure  confift  of  three  Hyperbola’s 
oppofite  to  one  another  of  which,  one  lies  be- 


Fig.  6 1. 


tween  the  parallel  Affiymptotes,  and  the  other  two 
without  them.  And  this  is  a  Fifty-feventh  Species. 

If  the  two  Roots  are  impoffible,-  there  will  be 
two  oppofite  Hyperbola’s  without  the  parallel  Af¬ 
fymptotes,  and  an  Hyperbolical  Anguineal  within 
them.  This  Figure  is  of  two  Species ;  for  it  hath 
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no  Centre  when  the  Term  d  is  not  wanting,  but 
if  d  be  wanting,  the  Point  A  is  its  Centre.  The 
former  of  thefe  makes  a  Fifty-eighth,  the  latter  a 
Fifty-ninth  Species. 

But  if  the  Term  e  y  is  wanting,  the  Figure 
will  confift  of  three  oppofite  Hyperbola's,  of  which 
one  will  lie  between  the  parallel  AftymptotcS,  and 

Fig.  64. 


the  other  two  without,  as  in  the  Fifty-fourth  Spe¬ 
cies  :  And  befides  this,  it  will  have  a  Diameter, 
which  is  the  Abfciffia  AB.  And  this  conftitutes'a 
Sixtieth  Species. 

.«  *  *  ■  V  «  *  «  A  A  U 

-*  i'  * 

Three  Flyperbolijms  of  the  Fllipfe. 

24.  The  Hyperbolifm  of  an  Ellipfis  is  deter¬ 
mined  by  this  Equation  xyy-^ey^cx-j-d; 
and  hath  only  one  Affymptote,  which  is  the  prin¬ 
cipal  Ordinate  Ad.  If  the  Term  ey  be  not  want¬ 
ing,  the  Figure  will  be  an  Anguineal  Hyperbola 
without  any  Diameter,  and  even  without  any  Cen¬ 
tre,  if  the  Term  d  be  not  wanting.  Which  makes 
the  Sixty-firft  Species. 


Fig.  62. 
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gles  of  the  Aflymptote,  but  in  the  contiguous  or 
adjoining  ones,  and  that  on  each  Side  the  Abfciflk 


But  if  the  Term  d  be  wanting,  the  Figure  wil 
have  a  Centre  without  any  Diameter,  which  wil 


Fig.  66. 
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be  the  Point  A.  And  this  makes  a  Sixty-fecond 
Species. 

And  if  the  Term  e  y  be  wanting,  and  not  d , 
the  Figure  will  be  a  Conchoidal  Hyberbola  to  the 


AfTymptote  AG,  and  will  hay^a^^ete^Xchr 
out  any  Centre,,  that  is,  the  Abfciffa  AB.  Which 

makes  a  Sixty-third  Species. 

Two  Hyperbolifms  of  the  Parabola. 

a*.  The  Hyperbolifm  of  a  Parabola  is  determined 

by  this  Equation  *  y  y  4"  e  at?^  hcat)j  tvv<J 

Asymptotes,  the  Abfciffa  A  B,  and  the  firft  and 
principal  Ordinate  AG.  But  the  Hyperbolas  in 
this  Figure  are  two,  not  lying  in  the  oppofite  An- 
Vol.  I. 


AB;  and  even  without  any  Diameter,  if  the  Term 
e  y  be  there,  but  with  one  if  that  be  wanting. 
Which  two  Species  are  the  Sixty-fourth  and  Sixty- 
fifth. 

A  Trident. 

2 6.  In  the  fecond  Cafe  of  the  Equation  there  is 
x  y  And  the  Figure 

in  this  Cafe  wiil  have  tour  infinite  Legs,  of  which 

Fig.  7 6. 


two  are  Hyperbola’s  about  the  AfTymptote  AG 
tending  towards  contrary  Parts,  and  two  converg¬ 
ing  Parabola’s,  and,  with  the  former,  making  as 
2  N  n  n  R 
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it  were  the  Figure  of  a  Trident.  And  this  Figure 
is  that  Parabola  by  which  Dcs  Carta  conftrudted 
Equations  of  fix  Dimenlions.  This  therefore  is  the 
Sixty-fixth  Species. 

Five  Diverging  Tarabola’s. 

27.  In  the  third  Cafe  the  Equation  was  y  y  = 
X  X  -j-  C  X  •  and  aefigns  a  Parabola, 
whole  Legs  diverge  from  one  another,  and  run  out 
infinitely  contrary  ways.  The  Abfcifla  A  B  is  its 
Diameter,  and  its  five  Species  are  thefe  : 

If,  of  the  Equation  a  x^-^bxx-^-cx-^d 
=  o,  all  the  Roots  At,  A  T,  A  t ,  are  real  and 
unequal ;  then  the  Figure  is  a  diverging  Parobola 


Fig.  70. 


of  the  Form  of  a  Bell,  with  an  Oval  as  its  Vcrterf, 
And  this  makes  ^  Sixty-feventh  Species. 


If  two  of  the  Roots  are  equal,  a  Parabola  will 
be  formed,  cither  Nodated  by  touching  an  Oval, 
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or  Pun&ate,  by  having  the  Oval  infinitely  fmall. 
Which  two  Species  are  the  Sixty-eighth  and  Sixty- 
ninth. 

If  three  of  the  Roots  are  equal,  the  Parabola 
will  be  Cufpidate  at  the  Vertex.  And  this  is  the 


c/ 


Heilian  Parabola,  Commonly  called  Scm-cttbitaL 
Which  makes  the  Seventieth  Species. 


\ 


If 
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If  two  of  the  Roots  are  impoffible,  there  will 
(See  Fig.  ,73,) 


&Z-  73- 


be  a  pure  Parabola  of  a  Bell-like  Form.  And  this 
makes  the  Seventy-firft  Species. 

The  Cubical  Parabola. 

28.  In  the  fourth  Cafe,  let  the  Equation  be 
y*sz*x^bxx-\-cx-\-di  then  will  it  denote 


Fig,  7 7. 
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the  Cubical  Parabola  with  contrary  turned  Legs. 
And  this  makes  up,  or  compleats  the  Number  of 
the  Species  of  thefe  Curves,  to  be  in  all  Seventy- 
two.  \ 

Of  the  Genefis  of  Curves  by  Shadows. 

29.  If  the  Shadows  of  Figures  are  projeded  ort 
all  infinite  Plane  illuminated  from  a  lucid  Point, 
the  Shadows  Of  the  Conick  Sedions  will  always 
be  Conick  Sedions  }  thofe  of  the  Curves  of  the 
Second  Gender,  will  always  be  Curves  of  the  Se¬ 
cond  Gender }  and  the  Shadows  of  Curves  of  the 
Third  Gender,  will  themfelves  be  of  the  fame 
Gender,  and  fo  on  in  infinitum.  And  as  a  Circle, 
by  the  Projedion  of  its  Shade,  generates  all  the 
Conick  Sedions  }  fo  will  the  five  diverging  Para¬ 
bola’s  fpoken  of  in  ch.  28.  by  their  Shadows  gene¬ 
rate  and  exhibit  all  Curves  ot  the  Second  Gender  j 
and  fo  fome  more  fimple  Curves  of  other  Genders 
may  be  found,  which,  by  the  Projedion  ot  their 
Shadows  from  a  lucid  Point  upon  a  Plane,  ihall 
form  all  other  Curves  of.  the  fame  Kinds. 


Of  the  double  Points  of  Curves . 

30.  I  faid  above,  that  Curves  of  the  Second 
Gender  might  be  cut  by  a  Right-line  in  three 
Points  j  but  two  of  thofe  Points  are  Tometimes  co¬ 
incident.  As  when  the  Right-line  paflfes  by  an 
Oval  infinitely  fmall,  or  by  the  Concourfe  of  two 
Parts  of  a  Curve  mutually  interfeding  each  other, 
or  running  together  into  a  Cufpis.  And  if  at  any 
time  all  the  Right-lines,  tending  the  fame  Way 
with  the  infinite  Leg  of  any  Curve,  do  cut  it  in 
one  only  Point,  (as  happens  in  the  Ordinate  of 
the  Cartefian ,  and  in  the  Cubical  Parabola,  and 
in  the  Right-lines  which  are  parallel  to  the  Ab- 
feiffa  of  the  Hyperbolifms  of  Hyperbola’s  and  Pa¬ 
rabola’s)  then  you  are  to  conceive  that  thofe 
Right-lines  pafs  through  two  other  Points  of  the 
Curve  (as  I  may  fay)  placed  at  an  infinite  Dif- 
tance  ,*  and  thefe  two  co-incident  Interfedions, 
whether  they  be  at  a  finite  or  an  infinite  Diftance, 
I  call  the  double  Point.  And  fuch  Curves  as  have 
this  double  Point,  may  be  deferibed  by  the  follow¬ 
ing  Theorems. 

Theorems  for  the  Organical  Defer  ip  t  ion  of  Curves. 

3 1 .  Theorem  T.  If  two  Angles,  as  P  A  D  and 
P  B  D,  whole  Magnitude  is  given,  be  turned  round 
the  Poles  A  and  B,  given  alfo  in  Pofition  ;  and 
their  Legs  A P,  BP,  by  their  Point  of  Concourfe 
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P,  deferibe  a  Conick  Sedion  palling  through  their 
Poles  A  and  B  ,•  except  when  that  Right-line  hap¬ 
pens  to  pafs  through  either  of  the  Poles  A  or  B,  or 
when  the  Angles  BAD  and  A  B  D  vanilh  together 
into  nothing ;  for  in  fuch  Cafes  the  Point  will  de¬ 
feribe  a  Right-line. 

II.  If  the  firft  Legs  A P,  BP,  by  their  Point  of 
Concourfe  P,  do  deferibe  a  Conick  Sedion  paf- 
fing  through  the  Pole  A  ,•  then  will  the  two  other 
Legs  AD,  B  D,  by  their  Point  of  Concourfe  D, 
deferibe  a  Curve  of  the  Second  Gender,  palling 
through  the  other  Pole  B,  and  having  a  double 
Point  in  the  firft  Pole  A,  through  which  the  Co-, 
nick  Sedions,  except  when  the  Angles  B  A  D, 
ABD,  vanifh  both  away  together  ;  for  then  the 
Point  D  will  deferibe  another  Conick  Sedion  paf- 
fing  through  the  Pole  A. 

III.  But  if  the  Conick  Sedion  which  the  Point 
P  deferibes,  pafs  through  neither  the  Pole  A  nor 
B ;  then  the  Point  D  will  deferibe  a  Curve  of  the 
fecond  or  third  Gender,  having  a  double  Point 

and 
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and  that  double  Point  will  be  in  the  Concourfe  of 
the  defcribent  Legs  AD  and  B  D,  when  the  An¬ 
gles  BAP,  A  BP,  vaniffi  together:  And  the 
Curve  de fcribed,  will  be  one  of  the  Second  Gen¬ 
der,  if  the  Angles  BAD,  ABD  vaniffi  together  ; 
otherwife  ’twill  be  one  of  the  Third  Kind,  and 
then  it  will  have  two  other  double  Points  in  the 
Poles  A  and  B. 


After  the  fame  Method  may  Curves  of  the  Third, 
Fourth,  and  yet  -higher  Genders,  be  defcribed  3 
not  all  indeed,  but  fuch  as  by  home  commo¬ 
dious  Ratio  may  be  defcribed  by  local  Motion  : 
For  how  commodioufly  to  defcribe  fome  Curves 
of  the  fecond  or  higher  Genders,  when  they  have 
no  common 'Point,  is  a  Problem  that  mull  be 
reckoned  amongft  the  more  difficult  ones. 


The  Defcription  of  the  Conick  Settion  by  jive  given 

Points. 

32.  A  Conick  Sedlion  is  determined  by  having 
five  of  its  Points  given  3  and  may  be  thus  defcri¬ 
bed  by  them :  Let  the  five  Points  be  A,  B,  C,  D, 
and  E ;  join  any  three  of  them  together,  as  fup- 
pofe  A,  B  and  C,  and  form  the  Triangle  ABC, 
and  fuppofe  any  two  of  its  Angles,  as  CAB  and 
CBA,  to  revolve  round  their  Vertices  A  and  B; 
and  when  C,  the  Interfe&ion  of  the  Legs  AC, 

B  C,  is  fucceffively  applied  to  the  other  two  Points 
D,  E,  let  the  Intcrfedtion  of  the  other  Legs  A  B, 
and  B  A,  fall  in  the  Point  P  and  Let  alfo  the 
Line  P  Q.  be  drawn,  and  infinitely  produced ;  and 
let  the  moveable  Angles  be  fo  turned  round,  that 
the  Interfedtion  of  the  Legs  AP  and  BP,  may 
defcribe  the  Right-line  PQj  And  then  will  the 
Interfedtion  of  the  two  other  Legs  C,  defcribe  the 
propofed  Conick  Scdtion,  by  Theor.  I.? 

The  Defcription  of  Curves  of  the  Second  Gender 

having  a  double  Point ,  by  feven  given  Points. 

33.  All  Curves  of  the  Second  Gender  which 
have  a  double  Point,  are  determined  from  their 
feven  given  Points,  of  which  one  is  that  double 
Point.  And  by  means  of  thofe  Points  they  may 
be  thus  defcribed  :  Let  there  be  given  any  feven 
Points  of  the  Curve  to  be  defcribed,  as  A,  B,  C, 

D,  E,  F,  and  G ;  of  which  A  is  the  double  Point. 
Join  A  with  any  other  two  Points,  as  fuppofe 
B  and  C  j  and  then  let  both  the  Angles  CAB, 
and  alfo  either  of  the  other  two  Angles  of  the  Tri¬ 
angle  ABC  (as  the  Angle  ABC)  revolve  round 
the  two  Vertexes  A  and  B.  And  when  the  Point 
of  Concourfe  C,  of  the  Legs  AG,.  BC,  is  fuc¬ 
ceffively  applied  to  the  four  remaining  Points  D, 

E,  F,  and  G ;  let  the  Concourfe  of  the  two  other 
Legs,  A  B  and  B  A,  fall  in  the  four  Points  P,  Qj> 
R,  S.  Through  thefe  four  Points,  and  the  fifth 
Point  A,  defcribe  a  Conick  Sedtion ;  and  let  the 
aforefaid  Angles  CAB  and  C  B  A  fo  revolve,  that 
the  Point  of  Concourfe  of  the  Legs  A  P,  P  B, 
may  defcribe  that  Conick  Sedtion :  Then  lhall  the 
Point  of  Concourfe  of  the  other  Legs  AC,  BC, 
defcribe  the  Curve  propofed,  by  Theoreyn  the 
Second. 

,  If  inftead  of  the  Point  C,  the  Right-line  B  C 
be  given  in  Pofition,  and  which  ffiall  touch  the 
Curve  to  be  defcribed  in  B  3  then  the  Lines  A  D, 
A  P,  will  be  coincident ;  and  inftead  of  the  Angle 
DAP,  there  will  be  a  Right-line  revolving  round 
the  Pole  A. 

If  the  double  Point  A  be  infinitely  diftant,  the 
Right-line  will  perpetually  tend  with  a  Direction 
towards  that  Point,  and  will  be  carried  with  a  pa¬ 
rallel  Motion,  while  the  Angle  ABC  revolves  about 
the  Pole  B. 

Thefe  Curves  may  alfo  be  defcribed  after  another 
Manner,  by  the  Third  Theorem  ;  but  ’tis  enough 
to  ffiew  you  the  moft  fimple  Way  of  their  De¬ 
fcription. 


The  Conflruffion  of  Equations  by  the  Defcription  of 

Curves. 

r  Ihe  U/e  of  Curves  in  Geometry  is}  that  by  their 
Interjections  Problems  may  be  folved.  Let  an  Equa¬ 
tion  be  propofed  to  be  conftrudted,  having  nine 
Dimenfions,  as  x9  *  -\-bx 7  -\-cx6  -f -  dx'  ex* 

-4 -/  x3-J-£xx-f-6x-|-£=:03  where  b>  c, 
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d ,  <&c.  fignify  any  given  or  known  Co-efficients, 
adfedted  with  the  Signs  -j-  and  — .  Let  an  Equa¬ 
tion  to  a  Cubical  Parabola  x  3  =y  be  aflfumed*: 
Then  will  the  former  Equation,  putting  y  for  xiy 
ftand  thus,  y3~{-bxyy~\-cyy^-dxxy  +  e  x  y 
+  ™  y  f  x  *  g  x  x  h  x  k  =  oy  be  an 
Equation  to  another  Curve  of  the  Second  Gender, 
where  nt  or  /  may  either  be  wanting  or  aftumed 
at  Pleafure.  And  by  the  Defcriptions  of  thefe 
Curves  and  their  Interfedtions,  there  will  be  found 
the  Roots  of  the  Equation  at  firft  given  to  be  con¬ 
ftrudted. 

Note ,  ’Tis  enough  to  defcribe  the  Cubical  Pa¬ 
rabola  once. 

If  the  Equation  to  be  conftrudted,  by  reafon  of 
the  two  laft  Terms  h  x  and  k  being  wanting,  is 
depreflfed  to  feven  Dimenfions ;  the  other  Curve, 
by  expunging  w,  will  have  a  double  Point  in  the 
Beginning  of  the  Abfciffa,  and  therefore  may  eafily 
be  defcribed  as  above. 

If  the  Equation  fo  be  conftrudted  harifthe  three 
laft  Terms  gxx-\-bx-\-k  wanting,  and  therefore 
is  but  of  fix  Dimenfions,  the  other  Curve,  expung¬ 
ing  /,  will  become  a  Conick  Section,, 

And  if  the  fix  laft  Terms  being  wanting,  the 
Curve  be  reduced  to  three  Dimenfions,  its  Con- 
ftrudtion  will  fall  in  with  Dr.  Wallis's ,  by  the  Cu¬ 
bical  Parabola  and  a  Right-line.  ' 

Equations  may  alfo  be  con  fir  tilled  by  the  Hyperbo- 
lif?n  of  a  Parabola  vsith  a  Diameter.  Suppofe  this 
Equation  of  nine  Dimenfions,  and  wanting  its 
laft  Term,  fave  one,  were  to  be  conftrudted,  a4- 
cxx-\-dx*-\-exA  -}-  f  x 1  -f-  g  x6  -{-  h  x7 

—j-  in 

k  x 2  -}-  lx9  =0.  Let  there  be  an  Equation  af¬ 
fumed  to  that  Hyperbolifm  \  thus,  x  x  y  =  1  ; 

and  fubftituting  y  for— — ,  the  Equation  to  be 

x  x 

conftrudted  will  be  changed  into  this  Form,  a  y*' 
+  f  yy~{-dxyy~]rey-\-fxy-jrmxxy 
jrhx~\~kxx-^-lx'1~  o,  which  denotes  a 
Curve  of  the  fecond  Gender,  by  whofe  Defcrip¬ 
tion  the  Problem  may  be  folved,  and  of  the  Quan¬ 
tities  m  and  g ,  either  may  be  wanting  or  aflumed 
at  Pleafure. 

By  the  Cubical  Parabola  and  Curves  of  the  third 
Genders,  all  Equations  may  be  conftrudfed,  not 
exceeding  twelve  Dimenfions  3  and  by  the  fame 
Parabola,  and  a  Curve  of  the  fourth  Gender,  all 
Equations  •  not  exceeding  fifteen  Dimenfions,  and 
fo  on  infinitely.  And  thefe  Curves  of  the  third, 
fourth,  and  fuperior  Genders,  may  always  be  de- 
feribed  by  finding  their  Poinrs  by  plain  Geometry. 

As 
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As  if  this  Equation  were  to  be  conftruCted, 
xJ2  *  -j-  a  x*°  -■{-  b  x9  -J-  c  x8  -j-  d  x7  -{-  e  x6 
-j-/  x5 

and  the  Cubical  Parabola  be  fuppofed  to  be  defcri- 
bed  ;  let  the  Equation  for  that  Cubical  Parabola 
be  x  =y3  :  Wherefore  fubftituting  y  for  x 3,  the 
Equation  will  put  on  this  Form : 

y*A-ayy3~-cxxy-\-  f  x  x  y  -}-  i  x  x  =5  o. 
b  ~-dx  -j-  g  x  k  x 

—  e  -j-  h  -j-  l 

Which  is  an  Equation  to  a  Curve  of  the  Third 
Gender,  by  whofe  Defcription  the  Problem  may 
be  fblved.  And  this  Curve  may  be  defcribed  by 
finding  its  Points  by  plain  Geometry,  becaufe  the 
indeterminate  Quantities  relate  not  to  above  two 
Dimenfions. 

In  the  Memoirs  of  the  French  Academy  of 
Sciences  for  the  Year  1699,  there  is  a  Method  for 
finding  the  Curves,  which  Bodies  rifing  towards, 
or  afcending  from  the  Horizon,  will  defcribe,  let 
the  Ratio  of  the  Time  of  theDefcent  ortheAfcent, 
and  the  Acceleration  or  Retardation  be  what  it 
will.  Communicated  by  Mr.  Varignon. 

CUSP  [ Cujpis ,  JL.]  properly  fignifies  the  Point 
of  a  Spear. 

CUSP  [in  A(lro?ion2y~\  a  Term  ufed  to  exprels 
the  Points  or  Horns  of  the  Moon,  or  other  Lu¬ 
minary. 

CUSP  [in  Afirology ]  is  ufed  to  fignify  the  firft 
Point  of  the  twelve  Houles,  in  a  Figure  or  Scheme 
of  the  Heavens. 

CUSPIDATED,  [in  Botany ]  a  Term  ufed  of 
Plants,  when  the  Leaves  of  the  Flower  end  in  a 
Cufp  or  Point  refembling  that  of  a  Spear.  L. 

CUSPIDATED  Hyperbola ,  is  a  Kind  of  Hyper¬ 
bola,  whofe  two  Parts  concur  and  terminate  in 
the  Angle  of  ContaCl. 

CUSTODE  admittendo ,  and  Cujlode  amovendo, 
are  Writs  for  the  admitting  or  removing  of  Guar¬ 
dians.  L. 

CUSTODES  Liber  tatis  Anglite  author  it  ate  Par¬ 
liament^  was  the  Stile  wherein  Writs  and  other  Ju¬ 
dicial  Proceedings  did  run  during  the  late  Times  of 
Trouble  j  viz.  from  the  Murder  of  King  Charles  I. 
till  the  Ufurpation  by  Cromwell,  mentioned  and 
declared  traiterous  by  the  St  at.  12.  Car.  II.  Cap.  3. 

CUSTOM  is  (both  by  common  Lawyers  and 
Civilians,  taken  to  be)  a  Law  or  Right  not  com¬ 
mitted  to  Writing,  but  eftablifhed  by  long  Ufe,  and 
by  the  Confent  of  our  Anceftors,  hath  been,  and  is 
daily  pra&ifed ;  and  ’tis  either  General  or  Particu¬ 
lar.  A  General  Cuftom,  is,  that  which  is  allowed 
throughout  all  England.  Particular  Cuftom,  is, 
that  which  belongeth  to  this  or  that  County,  or  to 
this  or  that  Lordffiip,  Town,  or  City. 

CUSTOMARY  Tenants  [in  Law ]  fuch  Tenants 
as  hold  by  the  Cuftom  of  the  Manor,  as  their 
fpecial  Evidence.  Thefe  were  anciently  Bond-men, 
or  fuch  as  held  Tenura  Bondagis. 

CUSTOMS  and  Services ,  or  Confuetudinibus  <& 
Servitiis ,  is  a  Writ  of  Right  clofe,  which  lieth 
againft  the  Tenant  that  deforceth  his  Lord  of  the 
Rent  or  Service  due  to  him.  Of  this  fee  more  at 
large  in  the  Old  Nat.  Brev.  Fol.  77. 

CUSTOS  Brevium ,  a  Clerk  belonging  to  the 
Court  of  Common  Pleas,  whofe  Office  is  to  receive 
and  keep  all  the  Writs,  and  put  them  upon  Files, 
every  Return  by  itfelf ;  and  at  the  End  of  every 
Term,  to  receive  of  the  Prorhonotaries  all  the  Re¬ 
cords  of  the  Nip  prius ,  called  the  Pojlea.  L. 
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CUSTOS  Placitorum  Cor  on#,  feems  to  be  the 
fame  with  Cufios  Rotulorum.  L. 

CUSTOS  Rotulorum ,  is  he  that  hath  theCuftody 
of  the  Rolls  or  Records  of  the  Seffions  of  Peace  ; 
and,  as  fome  fay,  of  the  Commiflions  of  Peace  it¬ 
felf.  He  is  always  ajuftice  of  Peace  and  Quorum 
in  the  County  where  he  hath  his  Office.  L. 

CUSTOS  Spirit u altum,  or  Cufios  of  the  Spiritu¬ 
alities ,  is  he  that  exercifeth  Spiritual  or  Ecclefiafti- 
cal  JurifdiCtion,  in  any  Diocefe,  during  the  Vacancy 
of  the  See,  which,  by  the  Canon-Law,  belongs  to 
the  Dean  and  Chapter;  but  at  prefent,  with  us  in 
England ,  to  the  Archbifhop  of  the  Province  by  Pre- 
fcription :  Howbeit,  divers  Deans  and  Chapters  do 
challenge  this,  by  ancient  Charters  from  the  Kings 
of  this  Land.  L. 

CUSTOS  Temporalium ,  the  Perfon  to  whofe 
Cuftody  a  vacant  See  was  committed  by  the  King  as 
fupreme  Lord,  who,  as  a  Steward  of  the  Goods  and 
Profits,  was  to  give  Account  to  the  Efcheator,  and 
he  into  the  Exchequer:  HisTruft  continued  till  the 
Vacancy  was  fupplied  by  aSucceftor,  who  obtained 
the  King’s  Writ,  De  Refiitutione  Temporalium ; 
which  was  commonly  after  Confecration,  yet  fome- 
times  before.  L. 

CUSTUMARIUS,  was  an  inferior  Tenant  in 
Soccage  or  Villenage,  who,  by  Cuftom,  is  obliged 
to  pay  fuch  and  fuch  Service  of  Work  and  Labour 
for  his  Lord.  Dr.  Rennet. 

To  CUT  a  Feather  :  If  a  Ship  hath  too  broad  a 
Bow,  they  fay,  She  will  not  cut  a  Feather  ;  that  is, 
fhe  will  not  pafs  thro’  the  Water  fo  fwiftly,  as  to 
make  it  foam  or  froth. 

CUTANEOUS  Difiempers  [ Cufaneus ,  L.]  fuch 
as  affeCt  the  Skin,  as,  the  Itch,  or  Scab,  <&c. 

CUTANEOUS  Glands  and  Vejfels ,  are  fuch  as 
are  placed  or  terminated  in  the  Cutis}  or  Skin. 

CUTICLE  Scarf-Skin,  is  a  Cover  of  the  Skin 
without  Senfe,  extended  outwardly  over  the  whole 
Skin,  like  a  Membrane,  full  of  innumerable  fmall 
Pores,  accommodated  to  the  avoiding  of  Injuries 
from  Abroad,  to  the  ffiutting  up  of  the  Cutaneous 
Veflels,  and  to  the  more  accurate  perfecting  of 
TaCtile  Qualities  :  Ir  is  nouriffied  by  the  Blood;  for 
if  it  be  loft  or  periffied,  it  comes  again,  tho’  its  VeF- 
fels  be  but  little  confpicuous.  Blanch. 

Mr.  Luenhoeck  found,  by  his  Microfcope,  that 
the  Cuticula  confifted  of  an  infinite  Quantity  of  very 
fmall  Scales,  fo  minute,  that  a  fmall  Grain  of  Sand 
would  cover  near  200  of  them  ;  fo  that  he  thinks 
there  are  no  proper  Pores  in  the  Skin,  but  that  the 
Moifture  comes  out  under,  or  from  between  the 
Scales 

CUTIS,  is  the  Skin  of  a  living  Man,  but  Belli s 
is  that  which  is  flead  off,  and  it  is  the  oUtermoft 
Cover  of  the  whole  Body,  or  a  pretty  thick  Mem¬ 
brane,  wrought  of  feveral  Filaments  of  the  Veins 
and  Arteries,  Nerves  and  Nervous  Fibres,  com¬ 
plicated  and  interwoven  with  one  another,  fhll  of 
Glandules  and  LympheduCts,  or  Veffels  that  convey 
away  the  Vapours  and  Sweat,  abounding  with  a 
great  Number  of  Pores  here  and  there,  and  fenfibly 
perforated  in  many  Places,  ro  let  in  and  out,  as 
Occafion  requires  ;  as,  at  the  Mouth,  Noftrils, 
Eyes,  Ears,  Privities,  Fundament,  &c.  itisthickeft 
of  all  upon  the  Head,  moderately  hard  in  the  Neck 
and  Back,  finer  in  the  Face,  Penis,  and  outer  Skin 
of  the  Scrotum thin  on  the  Sides,  and  thinneft  of 
all  on  the  Lips ;  in  fome  Places,  as  the  Elbow,  Fore¬ 
head,  Soles  of  the  Feet,  it  fticks  very  clofe  together. 
Blanch.  .  - 

CUTT-BASTION.  See  Bafiion. 
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CUTTER  of  the  Tallies ,  is  an  Officer  in  the 
Exchequer,  that  provideth  Wood  for  the  Tallies, 
and  curs  the  Sum  paid  upon  them,  and  then  cafteth 
the  fame  into  the  Court  to  be  written  upon. 

CUTT-WATER,  the  Sharpnefs  of  the  Head  of 
a  Ship,  below  the  Beak  ;  ’tis  fo  called,  becaufe  it 
cuts  or  divides  the  Water  before  it  comes  to  the 
Bow.  This  is  called  alfo  the  Knee  of  the  Head. 

CUVETTE  [in  Fortification ]  is  a  deep  Trench 
about  four  Fathom  broad,  which  is  ufually  funk  in 
the  Middle  of  the  great  dry  Ditch,  till  you  meet 
with  Water,  and  ferves  both  to  prevent  the  Be- 
liegers  Mining,  and  alfo  the  better  to  keep  off  the 
Enemy. 

CYCLE,  is  a  continual  Revolution  of  certain 
Numbers,  which  fucceffively  go  on  without  any 
Interruption,  from  the  firft  to  the  laft,  and  then 
return  again  to  the  firft,  and  fo  circulate  perpetu¬ 
ally.  In  the  Kalendar  there  are  three  principal 
Cycles,  viz.  the  Solar,  the  Lunar ,  and  the  Cycle  of 
Indidion. 

CYCLE  of  the  Sun ,  is  a  Revolution  of  28  Years, 
in  which  time  the  fame  Dominical  Letter  comes 
about  again,  in  the  fame  Order,  and  Leap-Years  ex¬ 
pire,  and  the  29th  Year  the  Cycle  begins  again. 
This  Cycle  ferves  to  find  the  Dominical  Letter  for 
any  Year  paft,  prefent,  or  to  come. 

To  find  the  Cycle  of  the  Sim. 

Rule .  To  the  Year  add  Nine,  and  divide  the  Sum 

by  28,  the  Remainder  is  the  Cycle  of  the  Sun. 

Example. 

To  1701  add  9,  the  Sum  1710  divided  by  28,  the 
Refidue  2,  is  the  Cycle  of  the  Sun. 

CYCLE  of  the  Moon ,  is  a  Revolution  of  19 
Years,  in  which  time  the  New  Moons  return  to  the 
fame  Days  they  were  on  before,  and  fhe  begins 
again  her  Courfe  with  the  Sun.  This  was  invented 
by  Meton  the  Athenian ,  and  is  called  the  Golden 
Number.  That  which  occafioned  probably  the  pitch¬ 
ing  upon  this  Number,  was  their  Obfervations,  that 
the  Lunar  Eclipfes  happen  nearly  again  on  the  fame 
Day  of  the  Month,  19  Years  after  the  former  j  of 
which  ’tis  eafy  to  give  many  modern  Inftances.  En- 
7ie  a  de  cater  ides  is,  with  fome,  the  Name  of  this  Lu¬ 
nar  Cycle. 

CYCLE  of  Indidion ,  is  a  Revolution  of  three 
Luftrums,  or  fifteen  Years,  after  which,  thofe  who 
ufed  it  began  it  again.  This  is  more  ancient  than 
the  precedent  ones,  and  hath  nothing  to  do  with 
the  Heavenly  Motions,  being  eftabliffied  by  Con- 
fiantine ,  A.  D.  312.  Sept.  24.  who  fubftituted 
them  in  the  Room  of  the  Olympiads.  They  were  fo 
called,  according  to  fome  Authors,  becaufe  they  de¬ 
noted  the  Year  that  Tribute  was  to  be  paid  to  the 
Republick.  To  find  this  Indidion ,  fub trail  312 
from  the  Year  given,  and  divide  the  Remainder  by 
15  j  and  omitting  the  Quotient,  what  remains  is  the 
Year  of  the  Roman  Indidion. 

Example ,  A.  D.  1700 
312 

— ■  1  ■■  ■■ 

15)1388(92 

135 


38 _ 

8  =  Indidioni 


CYCLISCI  [KvuMffKot,  Gr.j]  are  Surgeons  Inftru- 
ments,  wherewith  they  fc rape  away  corrupt  Flefli, 
or  the  like.  They  are  made  in  the  Form  of  a  Half- 
Aloon. 

CYCLOID  [kvkkoiAk,  of  xjJkk©-,  a  Cycle, 
and  eltlQ-y  Shape,  Gr.]  Befides  the  Segment  of  the 
Semicycloidal  Space,  firft  found  quadrable  by  Sir 
Chriflopher  Wren ,  and  afterwards  by  Mr.  Huygens , 
and  alfo  theTrilinear  Part  of  it,  which  is  plainly  fo  • 
Dr.  Wallis ,  in  Phil.  Travf.  N°  217.  p.  m.  pro¬ 
duces,  from  his  Trails  de  Cycloide  and  de  Motu , 
fome  other  Portions  of  the  Cycloid  which  are  ca¬ 
pable  of  being  fquared.  And  the  lame  excellent 
Author,  in  N°.  229.  p.  561.  ffiews,  that  this  Fi¬ 
gure  of  the  Cycloid  was  confidered  long  before  the 
Time  of  Merfinnus  and  Gallileo,  tho’  not  thoroughly 
underftood  ’till  this  prefent  Age  :  For  in  the  Ma- 
thematical  Works  of  Bovillus ,  publifh’d  at  feveral 
times  between  1501  and  1510,  the  Curve  which 
we  now  call  the  Cycloid ,  was  then  confidered ;  and 
yet  not  firft  by  Bovillus  neither,  for  Cardinal  Cu/a- 
nus,  as  appears  by  an  ancient  Manufcript  of  his 
Works,  tranflated  by  J.  Scoblant  in  the  Year  1451, 
had  taken  it  into  Confideration% before.  Indeed  the 
Figure,  both  in  the  Manufcript,  and  in  the  Bafil 
Edition  of  his  Works,  is  ill  drawn  ;  but  being  cor- 
redted  by  the  Cardinal’s  own  Words,  it  plainly  re- 
prefents  the  modern  Cycloid. 

In  Phil.  Tranf.  N°.  94..  you  have  a  Demonftra- 
tion  of  the  Synchronifm  of  the  Vibrations  made  in 
a  Cycloid  ;  that  is,  of  a  Pendulum  of  a  due  Length, 
vibrating  between  two  Cycloids ;  for  fuch  a  Pen¬ 
dulum  will  move  in  a  Cycloid,  and  confequently 
its  Vibrations  will  be  Synchronal. 

To  invefiigate  the  Areas  of  Cycloidal  Spaces. 

Let  A  M  C  be  a  vulgar  Semi-cycloid,  and  the 
generating  Circle  APB  from  any  Point  in  the 
Ordinate,  v.  g.  Draw  Q_  M  parallel  to  the 
Bafe  B  C,  cutting  the  Periphery  of  the  Circle  in 


IK 


P  j  make  the  Parallelogram  A  F  M  Q_,  and  draw 
f  v>  infinitely  near  F  M,  cutting  O  M  produced 
in  {A,  and  the  Curve  in  m.  Pur  A  B  =  2  r, 
A  Qj=  F  M  =  *,  y.  m  =  X,  Q_P  =  y ;  then  (by 
the  Property  of  the  Circle)  2  r  x  —  x  x  =  y  y. 

Whence  r  x  • —  x  x  =y  y,  and  y  —  \  f.  x.f  ; 

y 

And  becaufe  the  Triangles  D  P  Q_,  p  P  O  are 
fimilar,  therefore  P  Q_  (/)  :  D  p  (r)  :  :  P  O  (x) 

P  p  =  — .  Now  it  is  the  Nature  of  the  vulgar 

y 

Cycloid,  that  the  Arch  A  P  ~f-  the  right  Sine 
of  that  Arch  P  O  ,  are  equal  to  QJV1 :  There¬ 
fore 


CYC 


CYC 


fore  in  is  mamfeft,  that  the  Fluxion  of  the  Ordi¬ 
nate  of  the  Cycloid  Q^M,  •viz,  M  S,  is  equal  to 
the  Aggregate  of  the  Fluxions  of  the  Arch  A  P, 
and  the  Right  Sine  P  Q^-  that  is,  m  S  =  P  P  + 


r  x 


xx  .  r  x 

- ~jr. 


2  r  x 


X-  X 


V1 


and 


2  r  x 


y  y 

confequently  the  Redangle  F  ^  is  equal  to  F  M  x 


-  ,  2 *  *■  x  —  x  x  2  r  x  x  —  xxx 

M  - - — == - : - —  — 

_ Vj-  r  x —  xx  V  ir  x  —  xx 

x  V  zrx  —  xx  =;  to  the  Fluxion  of  the  Area 
A  M  F.  But  the  Fluxion  of  the  Portion  of  the 

Circle  APQj=  xV  2  r  x  —  x  x  •  therefore  the  Area 
A  M  F,  and  the  correfponding  Portion  of  the  Cir¬ 
cle  A  P  Q^j  are  always  equal. 


CONSECTART  I. 


The  Parallelogram  A  C  is  equal  to  the  Semi-pe^ 
riphery  A  P  B  x  A  B  =5  four  times  the  Semi¬ 
circle  A  P  B  A,  and  the  Complement  of  the  Cy¬ 
cloidal  Space  AMCB  to  the  Parallelogram,  •viz. 
A M C X  is  equal  to  the  Semi-circle  A  P  B  Aj 
therefore  the  Area  of  the  Semi-cycloidal  Space 
A  M  C  B,  is  equal  to  three  times  the  Area  of  the 
Semi-circle  A  P  B  A . 


CONS  ectar)t  II. 

The  Cycloidal  Space,  AMCB,  is  to  the  circum- 
fcrib’d  Parallelogram  AC,  as  3  is  to  4. 

CONS  ECTART  IK. 

The  Space  comprehended  between  the  Chord 
A  C,  and  the  Curve  A  M  C,  is  equal  to  the  Area  of 
the  Semicircle  APB.  For  AMCB  is  equal  to  | 
Parallelogram  AC,  and  the  Triangle  ACB  is  =±  to 
|  Parallelogram  A  C  ,*  therefore  the  Space  A  M  C  A 
is  equal  to  £  Parallelogram  A  C,  which  is  equal  to 
the  Area  of  the  Semicircle  APB,  and  the  Space 
A  M  C  A  is  equal  to  the  Space  A  M  CX  =4  the 
infcribed  Triangle  ACB. 

CONSECTARE  IV. 

Though  the  Quadrature  of  the  whole  Cycloidal 
Space,  or  any  indefinite  Portion  thereof,  depends 
on  the  Quadrature  of  the  Circle  ;  yet  an  infinite 
Number  of  Segments  of  the  vulgar  Cycloid,  may 
be  fquar’d  without  fuppofing  the  fame. 

Let  E  AG  be  a  Vulgar  Cycloid,  the  Bafe  EG 
and  A  B  the  Axis,  and  the  Generating  Circle  APB. 
I  fay,  if  the  Point  Q^  be  taken  at  Pleafure  in  the 
Axis  A  B,  and  if  C  D  be  taken  equal  to  A  Q ,  and 
the  Ordinates,  D  M,  QJN,  and  the  Line  M  N  con¬ 
necting  their  Extremities,  be  drawn,  the  Segment 
of  the  Cycloid  M  E  N  M  =  Redtangle  Triangle 
P  B  D  -f-  Rectangle  Triangle  R  B  Q^ 

Draw  O  A  X  parallel  to  the  Bafe,  and  N  O, 
M  K,  parallel  to  the  Axis  A  B,  and  draw  the  Radii 
CP,  CR. 


Firft,  If  the  Ordinates  D  M  Q^N  be  on  the  con¬ 
trary  Sides  of  the  Axis  A  B,  then  the  Segment  M  e 
MN  is  equal  to  the  Trapezium  MKON-Tri- 
lineal  Figures  A  KM  and  AON.  Now  theTra- 


peziurn  MKO N  is  ==  fMK  +  f NOxKOah 
(becaufe  NO  is  =  AQ=CD,  and  KM=AD) 

AnCdAhX,K?=:f  C  Ax  AK  +  f  CAxAO. 
And  by  the  Property  of  the  Cycloid,  f  ACx  AK, 

*S|  ~T2.  ^  A  x  Arch  A  P  -}-  P  D  =  Sedtor  A  C  P 
+  Tnangle  BCP  =  Sedtor  A B  P.  In  like  man- 
— be  demonftrated,  that  f  C  A  x  A  O  is 
—  sector  A  B  R ;  therefore  the  Trapezium  M  K  ON 
is  equal  to  two  Sedtors,  P  B  A  ==  R  B  A.  But,  by 
the  known  Property  of  the  Cycloid,  the  Trilineal 
rgure  AKMis  equal  to  the  Segment  of  the  Circle 
,  and  the  Trilineal  Figure  A  O  N  is  equal  to 
the  Segment  A  QR  i  therefore,  if  from  the  Trape- 
zium  MKON  the  Trilineal  Figures,  AKM, 
£ V  a’  be  fubtradted,  and  if  from  the  Sedtors 

r  L  AA  o  B  Aj  tlie.  Segments  A  D  P,  A  Q^R,  be 
fubtradted,  there  will  remain  the  Segment  of  the 
Cycloid  M  e  N  M,  equal  to  the  Triangles  PDB-f 

Jd  QJR.. 


Secondly,  But  if  the  Ordinates,  QJST,  D  M,  be 
on  the  fame  Side  of  the  Axis  A  B,  then  the  Seg¬ 
ment  of  the  Cycloid  M  e  N  M  =  Trapezium  M  K 
ON  -f-  Trilineal  Figure  AON—  Trilineal  Fi¬ 
gure  A  K  M,  Now  the  Trapezium  M  K  O  N  = 


*  M  ■£+  fONx  OK=fCAxAK— fCA 

*  A  O  — -  Sedtor  P  B  A  —  Sedtor  R  B  A ;  therefore 
J/\  f.  itute  fbe  circular  Segments,  A  D  P, 
AQ,R,  in  the  Place  of  the  Trilineal  Spaces,  AKM, 
AO  we  frail  have  the  Cycloidal  Segment,  M  e 
^  ^  — ■  Sedtor  P  B  A  —  Sedtor  R  B  A  4-  Segment 
AQR  —  Segment  ADP=  Redtangle  Triangle 
P  D  B  —  Redtangle  Triangle  R  B  Q^ 


CYC 


CYC 


5.  If  the  Points  D  and  Q^  coincide,  then  it  is 
manifeft,  that  B  D  or  B  Q  =  f  B  C,  and  the  Chord 
M  N  is  perpendicular  to  the  Axis  A  B,  and  the 
Segment  MfANM  will  be  equal  to  an  Equilate¬ 
ral  Triangle  infcrib’d  in  the  generating  Circle,  and 
Space  M  P  B  A  M,  will  be  equal  to  three  times  the 
Area  of  the  Triangle  C  P  B.  Which  was  firft  dis¬ 
cover’d  by  the  excellent  Mr.  Hugejis. 


6.  But  if  the  Point  D  fall  in  the  Centre,  then 
Qjvill  be  in  A,  and  the  Segment  MfNM  will  de¬ 
generate  into  that  which  the  celebrated  Mr.  Leib¬ 
nitz  firft  fquar’d,  without  having  Recourfe  to  the 
Area  of  the  Circle.  And  the  laid  Segment  M  e 
N  M  will  be  equal  to  the  Rectangular  Triangle 
P  B  D  t=  i  the  Square  of  the  Radius. 

7.  And  to  Square  an  infinite  Number  of  Sec¬ 
tors  of  the  Cycloid  r  Affume  any  Point,  Q,  in 
the  Axis  A  B ;  and  draw  the  Ordinate  M  QN,  and 
take  C  D  =  A  Qj  and  draw  the  Lines  D  M,  D  N : 
Then,  I  fay,  the  SeCtor  of  the  Cycloid  D  M  A  N  D 
is  equal  to  the  Ifofceles  Triangle  PBR.  For  the 
SeCtor  of  the  Cycloid  D  M  A  D  is  equal  to  the 
Trapezium  D  M  K  A  D  — Trilineal  Figure  A  K  M. 

But  the  Trapezium  DMKAis  =  jD  Q^f-  A  Qx 

AK  =  \  AC  x  AK  =  \  AC  x  Arch  AP  +  PQ. 
==■  to  the  SeCtor  P  B  A,  and  the  Trilineal  Figure 
A  K  M  is  equal  to  the  Segment  AP  Qj,  therefore 
the  SeCtor  of  the  Cycloid  D  M  A  D  is  equal  to  the 


Triangle  PBQj  and  confequently  the  SeCtor  of 
the  Cycloid  DM  AND  is  equal  to  the  Ifofceles 
Triangle  BPR. 


that  thofe  Terms  which  confift  of  circular  Segments, 
muft  deftroy  one  another,  and  confequently  be  put 
=  o  ;  from  which  Suppofition,  the  Quantities 
which  were  affumed  at  firft,  may  eafily  be  deter¬ 
mined  ;  ex.  gr.  Let  it  be  required  to  determine  the 
Right-lines,  C  Qj  C  D,  in  the  Axis  A  C ;  fo  that 
the  Cycloidal  Zone  DMNQbe  fquarable.  Sup- 
pofe  AC  =  a,  C Qj=  x ,  CD  =  s,  Q_R  — 
DP  =  7,  ARor  NR  =  »,  A  P  or  M  P  =  e ;  then 
the  SeCtor  A  C  R  =  f  a  «,  and  the  SeCtor  A  C  P 


=  l  a  c}  and  confequently  the  Segment  A  QJR,  or 
the  Figure  AON,  is  =  A  C  R  —  C  QR  =:  f  » 

—  \px-j  and  the  Segment  A  DP,  or  the  Figure 
AKM,  is  =  A  C  P  —  CPD  =  §-rfr  —  \qz.  But 
the  Cycloidal  Segment  A  QJST  is  =  QO  —  AON 

=  QO  —  AQR  =  A  Q  x  QR -f  - R N  —  A  QR 
us  A  Qx  Q,R  “■}—  A  R  —  A  Q^R  1 —  a  —  xx^  •-£-  u 

• — 5 au-^-~px=:  ap  — f />  -\  a  u  —  x  u. 

And  in  like  manner  the  other  Segment  ADM 
i s  z=  a  q  —  \  qz-\~  \  a  c  —  zc. 

And  confequently  the  Zone  D M N Q==  ADM 

—  A  Q^N  i  s=.  a  q  —  —  a  f>-\-  \  px-\-  \  a6 

—  sc  —  f  a  u-\-xu. 

Whence  it  appears,  that  the  four  firft  Members 
confift  of  Rectilineal  Figures  only,  and  that  the 
other  Terms  affeCted  with  u  and  r,  hinder  the  Zone 
from  being  fquarable.  Whence  it  is  evident,  that 
if  we  fuppofe  the  Terms  affeCted  with  u  and  r,  mu¬ 
tually  deftroy  one  another,  then  the  Cycloidal  Zone 
DM  NQ^  will  be  —  a  q  —  \  qz  —  a  \  p  x. 
And  the  remaining  Terms  muft  be  =  o  ;  that  is,  £ 
a  c  —  zc  —  \  a  u  x  u  ■=  0}  and  if  we  fup- 
pofe  the  Ratio  of  c  to  u  be  given  (that  is,  as  one 
Number  is  to  another,  that  fo  one  Arch  being 
given,  the  other  may  be  conftruCted  Geometrically) 
we  may  deftroy  the  Quantities  c  and  w,  and  find 
the  Relation  between  2.  and  x ;  v.  gr.  If  it  be  u  : 
ft:  1  :  2,  then  the  Equation  -§•  a  c  —  z  c  —  \  a  u 
-f-  x  u  t=  o,  becomes  a  —  2s  —  1  x  =:  o  i 

a  -j-  a  x 

and  confequently  z  = - —  .  And  if  u :  c : :  1 : 

1  4 

2  ^7  •  |  -  2  % 

3,  then  z  = - - - ;  or  if  it  be  u :  c  : ;  1  :  4> 

3  a  -}-  2  x 

then  zz=z- - - - ,  ere.  in  the  fame  Prcgreftion. 


8.  And  as  we  have  thus  fquared  an  infinite.  Num-  And  to  find  the  Value  of  z  in  other  Terms;  if 

ber  of  Cycloidal  Segments  and  Sectors ;  fo  an  in-  we  fuppofe  C  Qjhe  Sine  Complement  of  the  Arch 
fine  Number  of  Cycloidal  Zones  (viz.  Spaces  com-  AR  to  be  given,  then  C  D  the  Sine  Complement 
prehended  between  the  Portion  of  the  Curve  M  N,  of  Double,  Triple,  Quadruple,  &c.  that  Arch  may 
the  Portion  of  the  Axis  QD,  and  the  Ordinates  be  found  by  common  Algebra.  Therefore,  if  c 
Q.N,  DM)  may  be  fquared  from  the  fame  Prin-  ■zxx—aa 

ciples  :  For  if  we  confider  that  the  external  Space  be  =  2  u,  then  z  =r. - ;  if  c  =  3  »,  then 

A  K  M  is  equal  to  the  Segment  of  the  Circle  A  P  D,  3 a 

and  that  A  P  =  MP,  we  may  find  the  Value  of  any  z  - •-  a  *  •  or  if  c  =r  4  »,  then  z  — 

Cycloidal  Space  in  Rectilineal  Figures  and  Circular  a  a 

Segments  ;  and  therefore,  if  it  be  reauired  that  the  0  aaxx-\-ax  f  ,  .  ,  „ 

raid  Cycloidal  Space  ffould  be  fquarable,  ’tis  plain  - >  &c'  and  comParinS  thcfi 


Values 


CYC 


CYC 


Values  of  z  with  thofe  formerly  found,  we  may  find 
the  Value  of  x  in  any  Suppofition-  V  g •  If  c  be  = 
a  -f-  2  -x  2  x  x  —  a  a 

i  u,  then  55  =  — - = -  and  con- 

.  »•  '*  ^ 

fequently  8  x  x  -}-  2  /*  x  xs  $  a  a.  Whence  at  is 

+  V  f  a*~h  6iaa  =i<2+  V  Ha  a  —  r 

*  4~  v  a  \/  41. 

Hence  it  is  manifeft,  that  if  C  Q_be  taken  equal 
\a  -}-£*  /41-  And  if  the  Ordinate  Q^N  be  ap-^ 
plied  to  the  Axis  in  the  Point  and  it  the  Arch 
R  P  be  taken  =  A  R,  and  the  Ordinate  M  P  D 
be  drawn  j  then  the  Cycloidal  Zone  D  M  N 
will  be  =  a  q  —  \qz  —  ap  +  \  />  x  ==  the  Redi- 
lineal  Triangles  CAP  — f—  DAP  —  CAR' — i 

And  thus  an  infinite  Number  of  Cycloidal  Zones 
may  be  determined,  which  admit  of  a  Quadrature, 


when  the  Proportion  between  the  Arches  A  R,  R  P, 
is  exprelTed  in  given  Numbers. 


if  the  CUrv'-hrie  A  M  D  be  a  firnple  Semi  cycloid^ 
'wbofe  Bafe  B  D  is  equal  to  the  Semiperiphery  of 
the  Generating  Circle  B  E  A.  ,rtis  required  to  find 
the  Value  of  the  Bay  of  the  Evoluta  M  C. 

Suppofe  AP=±x,  PM  =  7,  the  Arch  AE=£=»* 
and  the  Diameter  A  B  =  2  a  ,  then,  by  the  Property 
of  the  Circle,  P  E  is  =  V  2  ax  —  x  x,  and  by  the 
Property  of  the  Cycloid  y  =  u  4.  y/  2  ax—  xx > 

ax  —  _r  .v 

Via  x— -xx 


But  u  equal 


therefore  y  =,  u  ~\- 


a  x 


.  _ _  ,  -  *  —  XX 

f'-  - - -  ;  therefore  y  ss  *'■'  ■■ 

V  2  a  x  xx  V2 ax 


XX 


2  a  —  x 


x  X 


=  x  X 


2  a  —  x 


V  2  ax  —  xx  V  x  y.  \/  2  a  —  x 

_____  .  V  2  a  —  -v 


(dividing  by  V  z  a  —  *)*x  at  ;  whence 

..  .  — a  x2  V  x 

y  =5  (fuppofing  x  invariable)  — — y-rr  = 

x  x  Y  2  a  — »  x 


a  x 


;  and  fubftituting  this  Value  in 


x  V  2  a  x  —  xx 
the  General  Theorem  * — ^U- — — i_Z_  , 


or 


x  y 


we  (hall  have  (becaufe  y  =  x^.~a _ f  \ 

—  x  y  X  J 


2  a  x. 


x 


y 

A 


z  Afta^X6  .t/8*Jx6  .  . 

y -  y  - Xxt/2  ax — XX 

==  xi 


X  y  — x  y 

VOL.  I. 


ax1 


i/8*?  J  16  a*  x*  — ‘8  a*  X* 

— T  Xx  V 2dx—*sd'x  r  ; 

xi  T  Xs 

_ a  _ a _ 

2  V  4  a  a  —  2«*  =  MC=  (2y/EP^“f'P^?==* 

2  E  B)  =2MG;  becaufe  M C  perpendicular  to 
the  Curve  in  the  Point  M,  is  parallel  to  the  Chord 
BE. 

COTStSECTART  t 

If  x  be  fuppofed  =  o,  then  \s  A.N  2  \/  a  a 
=  4.  a  =  to  tne  Ray  of  the  Evoluta  in  the  Vertex 
A ;  and  if  we  fuppofe  x  =3  2  a>  then  M  C  =  2 

\S \a  a—  ±aa  =0  ;  that  is,  the  Ray  of  the  Evo¬ 
luta  in  D  is  =  to  nothing ;  and  in  A  it  is  equal  to 
twice  the  Diameter  of  the  Generating  Circle ;  and 
hence ’tis  evident,  that  the  Evoluta  begins  in  D  and 
ends  in  N  j  fo  that  BN  is  =  B  A. 

CONSECTART  If. 

The  Evoluta  D  C  N  is  a  Semicycloid  equal  to 
the  given  Semicycloid  DMA:  Compleat  the  Pa¬ 
rallelogram  B  S,  and  on  the  Diameter  D  S  deferibe 
the  Semicircle  D I  S>  and  draw  D I  parallel  to  MC 
2  P  p  p  parallel 


CYC 


CYC 


parallel  to  B  B  j  then  is  the  Angle  B  D I  =  E  B  D  ; 
and  confequently  the  Arches,  D  I,  BE,  are  equal  : 
But  E  B  ==  M  G  rr  G  G  j  therefore  G  C  =  D I ;  and 
if  IC  be  drawn,  it  will  be  equal  and  parallel  to 
D  G.  Now,  by  the  Nature  of  the  Cycloid  D  G 
=  Arch  E J3  d=  Arch  D I ;  therefore  I  C  is  =  Arch 
D  I  ;  and  confequently  the  Evoluta  D  C  N  is  a 
Semicycloid,  whofe  Bafe  is  S  N  =  h  the  Periphery 
of  the  Generating  Circle  D  I  S  j  that  is,  the  Evo¬ 
luta  is  equal  to  the  given  Cycloid,  and  the  fame 
with  it,  only  placed  in  a  contrary  Polition. 

-  __  U  '  {  ■  j  ’  •  T 

CONSECTART  III. 

The  Length  of  the  Curve  of  the  Cycloid  D  C  N 
is  =2  2  A  B  (=  twice  the  Diameter  of  the  Gene¬ 
rating  Circle)  and  any  Portion  of  the  Cycloid,  as 
DC,  is  =  2 C G  =  2 D I  —  twice  the  correfpond- 
ing  Chord  in  the  Generating  Circle. 

Another  Solution. 

The  Length  of  the  Ray  of  the  Evoluta  M  C 
may  be  determined  without  any  Calculation,  thus : 
Draw'  another  Perpendicular,  m  C,  infinitely  near 
the  former,  and  another  Ordinate  m  e  parallel  to 
M  E,  and  another  Chord  B  e ;  and  on  the  Centres 
C  and  B,  defcribe  the  little  Arches,  G  H,  E  F  5 
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then  the  Redangular  Triangles,  G  LI  g,  E  F  e,  will 
be  fimilar  and  equal  j  for  G  g  is  =  E  e  (becaufe 
B  G  or  M  E  is  =  Arch  A  E,  and  B  g  or  m  e  is  = 
Arch  A  e )  and  H  g  or  m  g  —  M G  =  F  e  or  Be 
—  B  E,  and  (47  Elem.  1.)  GH  =  EF.  Now  the 
Angle  M  C  m  is  =  E  B  e  (becaufe  the  Perpendicu¬ 
lars,  M  C,  m  C,  are  parallel  to  the  Chords,  EB,fB, 
and  G  H,  E  F :  The  Arches  that  meafure  thofe 
equal  Angles,  are  equal  ;  therefore  the  Radii,  CG, 
E  B,  are  alfo  equal  ;  and  confequently  MG  is  = 
G  C  :  Whence  ’tis  evident,  that  the  Ray  of  the 
Evoluta  M  C  is  =  twice  the  Chord  BE  =  iMG. 

CONSECTART. 

We  have  proved  before,  that  the  Area  of  tire 
Cycloid  is  triple  the  Area  of  the  Generating  Circle : 
Tnis  Truth  may  be  proved  from  other  Principles, 
as  thus  j  the  Space  MG gw,  or  the  Trapezium 
M  G  H  w  (the  Difference  being  incomparably 
little)  is  M  w-f  fGH  x  M  G  =  FGHx 
MG  =  f  E  F  x  BE  ;  that  is,  the  Trapezium 
MG  gw  is  =  three  Times  the  Sedor  EBF  or 
EB  e  ;  therefore  the  Sum  of  all  the  Trapezia,  viz. 
the  Cycloidal  Space  M  G  B  A  is  equal  to  three 
times  the  Sum  of  all  the  Triangles,  viz.  the  Circu¬ 
lar  Space  B  E  Z  A  j  and  the  whole  Cycloidal  Space 
A  M  D  B  A  is  =  thrice  the  Area  of  the  Semicircle 
AE  BA. 


Prop* 
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Prop.  XIII. 

If  the  Curve  AMD  be  a  Semkycloid  deferib’d  by  the  Evolution  of  the  Semicircle  AEB,  on  the  Periphery 
1  of  another  immovable  Circle  BDG.  ’Tit  reared  to  defer, be  the  Evoluta  of  the  fa, d  Curve. 


I* 

t- 


,r1l 
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i  Tirrle  •  and  when  the  Semicircle  AEB  comes 

The  moVeable,  or  generating  Circle,  may  be  pofltion  M  G  B,  in  which  Pofition  it 

fuppofed  to  move  cither  on  the  Convex  or  Con-  1  ^  B  f  £D  in  G,  and  the  defcnbmg 

cave  Side  of  the  Periphery  of  the  immovable  touches  tne  caw  ^  Point 
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Point  A,  is  in  M,  in  the  Curve  of  the  Cycloid  i 
then  from  the  Genelis  of  the  Curve  I  infer, 

i.  The  Arch  G  M  is  —  Arch  G  D,  and  the 
Arch  G  D  of  the  moveable  Circle  is  equal  to  the 
Arch  G  B  of  the  immovable  Circle. 


CONSECTART  I. 

The  Evoluta  begins  in  the  Point  D,  and  touches 
the  Bafe  B  G  D  in  D ;  for  the  Chord  G  M  (the 
Third  Term  in  the  Analogy)  vaniilies  in  that  Point. 


2.  M  G  is  perpendicular  to  the  Curve  A  M  D  ,* 
for  if  we  conlider  the  Semi-circumference  M  G  B, 
or  A  E  B,  and  the  Bafe  B  G  D,  as  being  compos’d 
of  an  infinite  Number  of  little  (freight  Lines,  and 
every  one  in  one,  equal  to  the  correfponding  one 
in  the  other,  ’twill  be  manifeft,  that  the  Semicycloid 
A  M  D  is  compos’d  of  an  infinite  Number  of  Cir¬ 
cular  Arches,  which  have  for  their  Centres  all  the 
Points  of  Contadt  G  fuccefiively,  and  are  all  de- 
fcrib’d  by  the  fame  Point  M. 


3.  If  on  O,  the  Centre  of  the  immovable  Circle, 
the  Conccntrick  Arch  M  E  be  delcribed,  then  the 
Arches  of  the  moveable  Circle,  viz.  M  G  and  EB, 
will  be  equal ;  and  alfo  the  Chords  M  G  and  E  B, 
and  the  Angles,  OGM,  O  B  E,  will  be  equal  be¬ 
tween  fhemfelves :  For  in  the  Triangles,  O  K  M, 
O  K  E,  the  three  Sides  of  the  one  are  equal  to  the 
three  Sides  of  the  other  refpedlively ;  therefore  the 
Angles  MKO  is  =  EKO,  and  the  Arch  M G 
is  =5  Arch  E  B,  and  the  Chord  MG  is  =  Chord 
E  B,  and  K  G  M  is  =  KBiu;  and  confequently 
OGM  is  =OBE. 


Thefe  Things  being  premis’d,  let  m  C  be  drawn 
perpendicular  to  the  Curve  AMD,  and  infinitely 
near  MC;  draw  alfo  another  Concentrick  Arch, 
m  e ,  and  another  Chord  Be;  and  on  the  Centres 
C  and  B,  deferibe  the  Arches,  GH,  E  F  3  Then 
the  Re&angular  Triangles  GH  g,  EFE,  are  equal 
and  fimilar  ;  for  G  g,  D  g  —  D  G  =  £  e,  or  the 
Arch  Bf  —  Arch  BE,*  and  H  g  or  m  g  —  MG,  is 
=  F  r  or  B f  —  BE;  and  confequently  the  little 
Arch  G  H  is  =  Arch  E  F  ;  whence  it  follows,  that 
the  Angle  G  C  H  is  to  the  Angle  E  B  F  as  C  E  is 
to  CG.  It  remains  therefore  to  find  the  Propor¬ 
tion  between  thofe  Angles,  which  we  may  do  in 
this  manner : 

Having  drawn  the  Radii,  O  G,  O  g,  K  E,  K  e, 
fuppofe  OG  or  O B  =  £,  K E  =  a,  ’tis  evident 
that  the  Angle  EBeis=OBe  —  OBE  (or 
OBE  —  OB*)  =  OG?# —  OGM  (or  O  G  M 
—  O  G  m)  =  (having  drawn  G  L,  G  V,  parallel 
to  Cm,  Og)  LGM^pOGV  =  GCH^fGO^ 
therefore  the  Angle  GCH  is  =  Angle  EBe  *-j- 
G  O  g.  Now  the  Arches  Gjf,E?  being  equal,  It 
is,  G O  g  :  E  K e  or  2  E B F  : :  K E  (a)  :  OG 


2  a 


(b) ;  and  confequently  the  Angle  GO  g  is  =  — 
EBF,  and  GCH  is  =  (EBF  -{-  G  O  g )  — 

— - E  B  F ;  therefore  GCH:EBF(::AE 

b 


:  CG) 


b  -f-  2  a 

— — -  :  I?  and  confequently  the  un¬ 


known  Quantity  C  G  is  ==  ^ - —  R  E  :  Which 

gives  this 


CO  N  S  T  R  U  C  T  I  O  N. 


Say,  As  O  A  (h  -f  2  a)  :  O  A  ( b )  :  :  B  E  or 

M  G  :  G  C ;  then  the  Point  .  C  will  be  in  the  Evo¬ 
luta  requir’d. 


CONSECTARY  II. 

The  Evoluta  D  C  N  terminates  in  the  Point  N ; 
fo  that  then  O  A :  O  B  :  :  A  B  :  B  N  :  :  O  A  -f-  A  B 

(=  OB) :  O B  -f  BN  (==  O N) ;  that  is,  O^O  3, 
O  N,  are  continually  proportional. 

CONSECTART  III. 

If  the  Arch  of  the  Circle  N  S  Q  be  defer 'bed 
on  the  Centre  O,  I  fay  the  Evoluta  DCN  may 
be  defertb’d  by  the  Revolution  of  the  moves  ale 
Circle  GCS  (whofe  Diameter  is  G  S  =  B  N) 
about  the  immoveable  Circle  NSQ;  that  is,  the 
Evoluta  DCN  is  a  Semicycloid,  fimilar  to  the 
given  Semicycloid  AMD  (becaufe  the  Diameters 


A  B,  B  N,  of  the  moveable  Circles,  are  propor¬ 
tional  to  the  Radii  of  the  immoveable  Circles  O  B, 
ON;  for  A  B  :  O  B  :  :  B  N  :  O  N)  and  in  an  in¬ 
verted  Pofition,  having  its  Vertex  in  D ;  for  fup- 
pole  the  Diameters  of  the  moveable  Circles  to  be 
in  O  T  (drawn  at  Pleafure  from  the  Centre  O)  it 
will  pafs  thro’  the  Points  of  Contact  S  and  G  ; 
then  if  we  fay,  A  B  or  T  G :  B  N  or  G  S  : :  MG: 
G  C,  the  Point  C  will  be  in  the  Evoluta  (by  Con- 
ftrudtion)  and  in  the  Circumference  of  the  Circle 
GCS  (Prop.  31.  Elem.  3.  Prop.  6.  Elem.  6.)  be¬ 
caufe  the  Angle  GMT  being  a  Right-angle,  the 
Angle G  C  S  is  alfo ;  and  becaufe  MGT  =  CGS; 
therefore  the  Arch  TM(=GB)  C S  : :  G T :  G S 
::OG:OS:  :  GB:NS;  therefore  the  Arch  C S 
is  =  ArchN  S  ,*  ergo ,  <&c. 

CONSECTART  IV. 

Hence  ’tis  evident,  that  the  Portion  of  the 
Curve  of  the  Cycloid  D  C  is  =  Right-line  CM; 
and  confequently  that  D  C  :  Tang.  G  C  :  :  A  B 
-f  BN  :BN  ::  OB-f  ON:ON;  that  is, 
the  Sum  (or  Difference)  of  both  Diameters  (of 
the  moveable  and  immoveable  Circles)  is  to  the 
Semidiameter  of  the  immoveable  Circle,  as  DC 

is 
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is  to  the  Tangent  C  G  ,•  for  the  Triangles  C  M  w, 
CGH  are  fimilar,  therefore  M»  :  GH  or  EF 
:  :  M  C  :  G  C  :  :  (by  ConftrudF)  O  A  -f  O  B 
(2^-f -2  a)  :  (See  Fig.  2.  in  Page  the  laft  but  one) 

OB  ( b )  and  confequently  the  Sum  of  all  the  M  w, 
or  the  Portion  of  the  Cycloid  A  M,  is  to  the 
Sum  of  all  the  E  F,  or  Chord  AE,  or  Tangent 
TM,  as  O  A  -f-  O  B  is  to  O  B  3  whence  ’tis  evi¬ 
dent,  that  OB:  O  A-f  OB  (=  2  O  K)  :  :  A 
B  :  A  M  D?  and  O  B  :  2  O  K  :  :  A  B  -  AE: 
DM::  twice  the  verfed  Sine  of  half  the  Angle 
M  K  G  or  E  K  B:  the  Portion  of  the  Curve 
DM. 

And  becaufe  it  is  AM  :  Tang.  TM  :  :  O  A  -}- 
OB  :  OB;  therefore  in  the  vulgar  Cycloid,  A M : 
Tang.  T  M  : :  2  :  i. 

CONSECTART  V. 


The  T rapezium  M G H m  is  =j-GH-|-iMw 

xMG;  but  CG  (  =  7-/’  MG:  C  M 

v  b  j~  2  a 

2  b  -f-  2  a  2  b  -f-  2  a 

(  =  ~~rrr —  MG) : :  GH :  M  m  != — ~ —  G  PI  3 
b  2  a  '  b 

therefore  (becaufe)  G  H  is  =  E  F,  and  M  G 

=  E  B)  M  GH^  is=  xEFxEB; 

2  b 

that  is,  the  Trapezium  MGHw  :  correfponding 
Triangle  E  B  F  : :  3  b  -f-  2  a  :  b.  And  becaufe 

the  Proportion  univerfaily  obtains,  ’tis  evident, 
that  the  Cycloidal  Space  M  G  B  A  M  (See  Fig.  2. 
in  Page  the  laft  but  one)  (comprehended  under 
the  Right-lines  MG,  A  B,  the  Bafe  G  B,  and  the 
Portion  of  the  Curve  AM)  is  to  the  correfpond¬ 
ing  Segment  of  the  moveable  Circle  B  E  Z  A  B,  as 
3*+2*  is  to  6  3  and  the  whole  Cycloidal  Space 

A  M  D  B  A  is  to  the  Area  of  the  Semi-circle  A 
EBA,  as  3  b  +  2  a  is  to  b. 

CONSECTART  Vt 

If  we  imagine  O  B,  the  Radius  of  the  immove¬ 
able  Circle,  to  become  infinite,  the  Arch  AGD 
will  become  a  ftrait  Line,  and  the  Curve  AMD 
will  be  the  Vulgar  Cycloid  3  and  in  this  Cafe 
A  B,  the  Diameter  of  the  moveable  Circle,  is 
e=  o,  in  refpedt  of  that  of  the  immoveable  Cir¬ 
cle  :  Whence,  1.  becaufe  b  +  2  a  is  =  by  it  is 

M  G  :  G  C  : :  b  :  b  ;  that  is,  MG  is  =  G  C,  and 
confequently  if  B  N  be  taken  =  A  B,  and  N  S 
be  drawn  parallel  to  B  D,  the  Evoluta  D  C  N 
Will  be  generated  by  the  Revolution  of  a  Circle 
(on  the  Bafe  N  S)  whofe  Diameter  is  ==  A  N. 

2.  The  Portion  of  the  Cycloid  AM,  is  to  the 
correfponding  Chord  of  the  Circle  A  E  :  :  2  b  : 
b  3  this  is  evident  from  §.  4.  of  Hayes’s  Fluxions. 

3.  The  Space  M  G  B  A  is  to  the  Segment  B  E  Z  A 
: :  3  b  :  by  which  is  alfo  evident  from  §  5.  of  the 
fame  Book. 

CONS  ECTARY  VII. 

The  Length  of  the  Semi-cycloidal  Curve  is 
proportional  to  the  Redtangle  BKO,  if  the  Semi¬ 
diameter  of  the  immoveable  Circle  be  the  fame. 
Let  B  A  be  the  Diameter  of  one,  and  B  a  the 
Diameter  of  another  moveable  Circle  3  and  let 
O  B  be  the  Radius  of  the  immoveable  Circle  com¬ 
mon  to  both :  Then,  by  §.  4. 

OB-.OA  +  OB::  AB  :  AMD; 

Vol.  Jr. 


And  O B  :  vO a  — |—  OB  :  :  B  : 

And  by  Proportion  of  ?OA-j-OB:Oa-)-OB  :: 

Equality  and  Div.  $  «BxAMD:  AB  X  a  rn  d 
That  is,  2  OK  :  20  k  : :  *  B  xAMD:ABx«?«i 
Whence  OKxAB  \ok  x  «  B  : :  AMD:  amdy 

And  dividing  by  2,  B  K  O  :  B  k  O :  :  A  M  D  :  a  m  d, 

£ l  E.  D. 

CONSECTART  VIII. 

Becaufe  the  Arches  G  D,  G  M,  are  always  equal 
between  themfelves,  it  follows  that  the  Angle 
D  O  G  :  Angle  G  K  M  :  :  G  K  :  O  G  ;  therefore 
if  the  Point  D,  (where  the  Cycloid  begins)  the 
Radii  OG,  G  K,  and  the  Point  of  Contad  G  be 
given,  the  Pofition  of  the  Point  M,  which  de~ 
feribes  the  Cycloid,  is  found  by  drawing  the  Rav 
KM;  fo  that  GK:GO::DOG:GKM; 
and  all  the  Points  of  the  Curve  AMD  may  be 
determined  Geometrically,  when  the  Proportion 
between  the  Radii  O  G,  G  K  can  be  exprefifed  in 
Numbers  ;  and  confequently,  in  that  Cafe,  this 
Cycloid  is  a  Geometrical  Curve,  and  the  faid  Cy¬ 
cloid  is  a  Tranfcendent  (or  Mechanick)  Curve, 
when  the  Relation  of  O  G  to  O  C  cannot  be  ex- 
prefled  by  any  finite  Number  of  Terms. 

consTctary  IX. 

If  in  Concentrick  Spheres  fimilar  Cycloids  be 
deferibed,  their  Perimeters  will  be  proportional  to 
the  Semi-diameters  of  the  faid  Spheres. 

CONSECTART  X. 

And  becaufe  the  Length  of  the  Curve  of  the 
Cycloid  A  M  D  is  proportional  to  the  Redangle 
BKO,  ?tis  plain,  that  in  Vulgar  Cycloids  the 
Curve  is  proportional  to  the  Diameter  of  the  Ge¬ 
nerating  Circle. 

SCHOLIUM. 

By  help  of  fuch  Principles  as  thefe ,  the  Great  Sir. 
Ifaac  Newton  has  advanced  fever al  voonderful 
Conclufions  concer?iing  the  snore  exatl  meafurisig 
of  Time  by  Pendulums  :  As  for  Inflassce, 

1.  If  within  the  Globe  B  G  D  the  Cycloid 
D  AQ^be  deferibed,  being  bifeded  in  A,  and  ter¬ 
minated  in  the  Surface  of  the  Globe  in  D  and  Q^, 
and  if  O  A  be  produced  (bifeding  D  in  B) 
unto  N,  fo  that  O  A,  OB,  ON  —  and  the  Globe 
N  S  be  deferibed  on  the  Centre  O,  and  the  Semi¬ 
cycloids  ND,  NQ_  be  deferibed  within  the  faid 
Globe  j  then  a  Pendulum  fufpended  to  the  Point 

N,  and  equal  to  N  A,  will  vibrate  in  the  Cycloid 
DAQ^,  the  fame  being  deferibed  by  the  Evolu¬ 
tion  of  the  Cycloidal  Cheeks  ND,  NQ.  And 
thus  a  Pendulum  may  be  made  to  vibrate  in  any 
fuch  given  Cycloid. 

2.  If  the  faid  Pendulum  vibrate  in  the  Cycloid 
DA  Q_  by  the  foie  Force  of  its  own  Gravity, 
and  if  the  Force  of  Gravity  in  every  Point  of  the 
Curve  D  A  Q.  be  as  its  Diftance  from  the  Centre 

O,  then  the  Vibrations  (equal  or  unequal)  of  the 
Pendulum,  will  be  performed  in  equal  times. 

Let  M  r  touch  the  Cycloid  in  M,  and  draw 
OX  perpendicular  to  MX;  then,  becaufe  the 

2  Q.fi  B  Force 
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Force  of  Gravity  is  as  O  M,  it  may  be  refolved 
into  the  Parts  OX,  MX.  Now  ’us  evident,  that 
the  Force  O  X,  being  parallel  to  the  Thread  P  M, 
has  no  other  Effedt  but  to  diftend  the  fame,  and  is 
totally  deftroyed  by  its  Refiftance  ;  therefore  the 
Force  M  X  only  accelerates  the  Motion  of  the  Pen¬ 
dulum  M  in  the  Cycloid,  and  the  Acceleration  of 
the  Pendulum  in  the  Cycloid  is  always  propor¬ 


tional  to  this  accelerating  Force.  Now  the  Trian¬ 
gles  OXT,  MGT  are  fimilar,  and  OT  and  GT 
are  invariable  Quantities  ;  therefore  MX  is  al¬ 
ways  proportional  to  MT,  and  MT  is  propor¬ 
tional  to  the  Curve  of  the  Cycloid  M  A :  There¬ 
fore  if  two  Pendulums  NPM,  N pm  be  demo¬ 
ted  from  M  m  at  the  fame  Inftant  of  Time,  they 
will  be  accelerated  in  Proportion  to  the  Arches 


m 


M  A,  w  A,  they  have  to  defcribe  ;  and  confe- 
quently  the  Portion  of  the  Curve  which  they  de¬ 
fcribe  in  the  Beginning  of  their  Motion,  will  be 
proportional  to  the  Arches  M  A,  m  A;  and  the 
Portions  yet  to  be  defcribed,  or  the  accelerating 
Forces,  will  be  proportional  to  the  fiid  Arches 
MA,  m  k.  Whence  ’tis  manifeft,  that  the  Porti¬ 
ons  to  be  defcribed,  being  always  in  the  fame  Pro¬ 
portion  of  M  A  to  m  A,  muft  vanifh  at  the  fame 
time  ;  that  is,  the  Pendulums  demitted  from  M, 
w,  at  the  fame  Inftant  of  Time,  and  defcending 
in  the  Curve  M  A,  m  A,  by  the  Force  of  their 
own  Gravity,  will  arrive  in  the  Point  A  together. 
And  again,  If  we  fuppofe  the  Pendules  to  afcend 
from  A  towards  Q^,  with  the  Velocities  which  they 
have  acquired  m  A,  they  will  then  be  retarded 
every  where,  whereby  the  fame  Forces  which  ac¬ 
celerated  their  Motions  before,  and  confequently 
the  Velocities  of  the  Pendulum’s  afeending  and 
defcending  in  the  fame  Arches,  will  be  the  fame, 
and  the  Arches  themfelves  will  be  defcribed  in 
the  fame  time  ;  whence  it  appears,  that  the  whole 
Vibrations,  as  well  as  the  Semi- vibrations,  will 
always  be  Ifochronal. 

?•  And  if  O,  the  Centre  of  Attraction,  be  fup- 
pofed  at  an  infinite  Diftancc  from  B,  then  the 
Curve  D  A  (in  which  the  Pendulum  vibrates) 
will  be  a  Vulgar  Cycloid,  and  the  Force  of  Gra¬ 
vity  will  always  be  the  fame  in  all  Places  of  the 
Curve.  And  the  Vibrations  in  this  alfo  will  be 
Iiochronal,  for  DBQ_will  become  a  ftrait  Line, 
and  G  T  and  M  O  will  be  parallel  to  B  A  j 
whence,  if  MO  be  a  determinate  Quantity,  and 
reprefent  the  Force  of  Gravity,  then  MX,  or  M  T, 
or  M  A,  will  reprefent  the  accelerating  Force  in 
the  Cycloid,  <&c.  Ergo , 

The  fame  Excellent  Ferfon  has  enriched  this  The¬ 
ory  •with  in  any  more  fublime  Difcoveries ,  which 


for  Brevity's  Sake ,  1  omit  j  this  being  fufficient 
to  give  the  unacquainted  Reader  a  Tajle  of  the 
Ufefulnefs  of  the  Dotfrine  concerning  the  Reci¬ 
fe  at  ion  of  the  Curves. 

LEMMA. 

In  every  Triangle  B  A  C,  if  the  Angles  A  B  C,' 
A  C 13,  and  CAD  the  Complement  of  the  ObtuJ'e 
Angles  CAB  to  two  Right-angles ,  be  infinitely 
little  ■  1  fay ,  they  are  proportional  to  their  oppo - 
fite  Sides  AC,  A B,  B C. 

For  if  a  Circle  be  circumfcribed  about  the  Tri¬ 
angle  A B C,  the  Arches  AC,  A B,  B  AC,  which 
meafure  double  the  faid  Angles,  will  be  infinitely 
little  alfo,  and  confequently  they  will  be  equal  to 
their  Chords  or  Subtendents. 


And  if  the  Sides  AC,  AB,  B  C  of  the  Triangle 
A  B  C  be  finite  Quantities,  ’tis  plain  that  then  the 
circumfcribed  Circle  muft  be  infinitely  great,  that 
fo  the  Arches  A  B,  AC,  may  be  infinitely  little  in 
refpedt  of  the  whole  Circumference. 

Prop.  XIII. 

If  AMD  if  4  Semi-cycloid  defcribed  by  the  Semi¬ 
circle  B  S  N,  revolving  on  the  immoveable  Arch 
BG  N,  Jo  that  the  Evoluta  or  Arches  BG,  BG, 
be  always  equal  to  one  another  j  and  if  A,  the 

Point 


CYC 


CYC 


Point  'which  describes  the  Curve,  be  in  the  Diame¬ 
ter  B  N,  ‘within  or  without  the  Periphery  of  the 
moveable  Circle  :  ’ Tts  required  to  inve fit  gate  the 
Value  of  the  Pay  of  the  E  valuta  M  C. 

Imagine  another  Perpendicular  m  g  infinitely  near 
M  G,  interfering  M  G,  produc'd  in  C,  the  1  oint 
requir’d.  Draw  the  Right-line  G  w,  and  take  G  g 
on  the  moveable  Circle  =  Gg  on  the  immove¬ 
able  Circle,  (fee  the  following  Fig.)  and  draw  the 
t  m  J  T  *  K  c,  O  e.  Now  if  we  confider 
*e  little  Arches  Gg,  Gg  is  perpendicular  to  the 
Radii  Kg,  Og,  then  ’tis  manifeft,  that  the  little 
Arch  G  g  of  the  moveable  Circle  falling  on  the  Arch 
G  g  of  the  immoveable  Circle,  the  1  oint  M  wiU 
M  on  w,  fo  that  the  Triangle  C  M  g  will  exadly 
cover  the  Triangle  C  Mg:  Whence  it  is  evident. 


that  the  Angle  M  G  m  is  =  g  G  g,  =  (becaufej 
adding  to  both  the  fame  Angles  KGg,  OGg> 
their  Sum  will  be  equal  to  two  Right-angles)  =3 
GKg  +  GOg. 

Now  if  we  fuppofe  OG  =  ^  KG  =  «,  C r  M, 
or  Gm=zr,  and  GI  or  Ig=<7j  then  it  will  be, 
i.OG:GK::  G  K  g  :  G  O  g,  and  O  G  (b)  : 
OG-fGIC(=OK  =  a  +  b)  ::  G  Kg  : 

a  —j—  b 

GKg-f-GOg  orgGg  or  MGw  =  *-j~ 

G  K  g.  2.  I  g  :  M  I  :  :  G  M  g  :  M  G  I,  and  by 
Compofition  I  g  -j-  M  I  or  MG  (r)  :  Ig  (?)  •  • 
G  M  g  =  M  g  I  orGIg=fGKg:GMgor 

Gwg  =  —  GKg.  3.  MCro  or  MGw,MGw 

^ar-\-^br  —  bq 

—  G  w  g  ^ - - —r - -  G  kg) 


Gmg 


(a  bqr _ 

—  GKg) : :  Gw*(r):GC — 2ar-^-zbr—bq, 

and  confequently  the  Ray  of  the  Evoluta  M  C  is  = 

a arr  ibrr 

AncUf  we  fuppofe  OG  (b)  the  Radius  of  the 
immoveable  Circle,  to  become  infinite,  the  Circum¬ 
ference  BGN  will  become  a  ftrait  Line,  and  the 
Terms  zarr  and  iar  will  vandh  in  refped  of 
the  others,  and  the  Value  of  the  Ray  of  the  Evo- 

-2.br  r  it  r  _ 

luta  M C  will  be  =  =  2r  —  f 

CONSECTARE 


a  r  a  -j-’  b 

the  Sedor  G  M  tn  is  =  ~  X  ^  MGg  — 

(fuppofing  MI^ij  and  confequently  r  _ -  s  -{■= 

'yaA-lb  tias^tibs  , 

n)  =  "  ■  M  G  g  +  — ff—  MGg. 

Now  the  little  Triangle  or  Sedor  KGg  is  to  the 
little  Triangle  MGg,  in  a  Ratio  compounded  of 
the  Square  of  K  G  to  the  Square  of  M  G,  and 
the  Ratio  of  the  Angle  G  Kg  to  the  Angle  G  Mg, 

•that  is,  as  a  a  x  G  K  g  to  r  r  X  gf  G  K  g  ;  and 

r  q 

confequently  the  little  Triangle  M  Gg  is  =  2  a  a 
KGg,  and  fubftituting  this  Value  in  place  of  the 

Triangle  MGg  in  X  M  G  ft  we 

fhall  have  the  Scftor  GM»=  ^-JT  M  G 1 


Hence  to  find  the  Area  of  the  Cycloidal  Space 
MCB,  the  Quadrature  of  the  Circle  being  fup- 
pofedi  becaufe  Sedors  of  Circles  are  m  a  Ratio 
compounded  of  the  Duplicate  Ratio  of  the  Radii  — 
and  Pthe  fimple  Ratio  of  their  included  Angles ;  ^  «+b*JZ  K  G  g  i  but  by  the  Property  of 

it  is,  Angle  G  M  t  (fr  G  K  g)  :  Angle  M  G  • 

/i±i  GKg)::  the  little  Triangle  (or  Sedor) 

MGg  (whofe  Bafe  is  Gg  m  the  moveable  Circle) 
fto  the  little  Triangle  or  Sedor  GM».  Whence 


the  Circle,  G  M  x  M  I  (*  r)  =  B  M  x  M  N 
(fuppofing  KN  =  c)ec—*>  which  is  an  inva¬ 
riable  Quantity,  and  is  always  the  fame  in  w 
foever  Point  of  the  Curve  the  defcribing  1  oint  M 
be  found  j  whence  G  M  m  -f*  M  G  g  or  m  Gg> 
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that  is,  the  T rapezium  G  M  m  g  — 


MG*  + 


a  -f-  by.cc  —  a  a 


a  b 


Iv  G  g.  Now  becaufe 


G  M  m  g  is  the  Fluxion  of  the  Cycloidal  Space 
M  G  B  A  and  M  G  g,  that  of  the  Circular  Space 
M  G  B  (comprehended  between  the  Right-lines 
M B,  M  G,  and  the  Arch  B  G)  and  KG^  that 
of  the  Sedlor  K  B  G  j  it  is  manifeft  that  the  Cy¬ 
cloidal  Space  M  G  B  A  is  ==  — — — ’  M  G  B  4- 


ci  — |—  by.cc  —  a  a 


(tab 


x  Iv  G  B.  E.  I. 


LEMMA  II. 

The  fame  Things  being  fuppofed ,  if  on  the  Centre  K, 
•with  the  Radius  K  A,  the  Semi-circle  A  E  V  be 
defcribed  j  and  if  on  the  Centre  O,  r with  any  Ra¬ 
dius  between  O  V  and  O  A,  the  Arch  E  M  be 
defcrib'd ,  and  the  Radius  K  S  E  be  drawn  j  1  fay> 
the  Arch  EM  :  Arch  S  N  : :  O  E  :  O  B. 

Suppofe  the  moveable  Circle  B  S  N  to  come  in¬ 
to  the  Pofition  BGN,  then  the  Point  A  which 
defcribes  the  Curve  will  be  in  M.  Connect  die 
Centres  of  the  generating  Circles  with  the  Line 
O  K,  which  will  pafs  through  the  Point  of  Con¬ 
tact  G  j  then  ’tis  evident  that  the  Triangle  MOK 
and  E  O  K  are  equal  and  fimilar,  becaufe  the 
Sides  of  one  are  equal  to  the  refpedive  Sides  of  the 
other  j  therefore  the  Angles  MKO,  EOK,  are 
equal,  and  the  Arches  that  meafure  thofe  Angles, 
•viz.  GN,  BS,  and  their  Complements  to  two 
Right-angles  BG,  SN,  are  alfo  equal;  And  be¬ 
caufe  the  Angles  MOK  and  EOK  are  equal, 
therefore  the  Angle  M  O  E  is  =  Angle  GOB,  and 
Arch  E  M  ;  Arch  G  B  :  :  O  E,  the  Radius  of  that 
:  O  B  the  Radius  of  this.  But  it  has  been  demon- 
lfrated  that  the  inferior  Arch  G  B  =  fuperior  Arch 
G  B  is  =:  S  N  j  therefore  the  Arch  E  M  :  Arch  S  N 
:  :  OE  :  BB.  g.  E.  D. 


CONSECTART. 

If  the  Radius  OB  be  fuppofed  infinite,  then  ’tis 
evident  that  the  Right-lines  OB  and  OE  will  be 
Parallels,  and  the  Concentrick  Arches  V  D,  BN, 
and  E  M,  will  degenerate  into  Right-lines  V  T, 
B  X,  and  E  H,  perpendicular  to  the  Axis  V  A,  and 


a  -f  7,  y  confequently  the  Right-line  EH  will  be  =SN 

b  P  ,an^  ^  E  being  infinite,  are  equal. 

Whence  the  Arch  EM  :EH  ::  OE  ;  OB.  ' 

S  C  H  O  L  I  U  M. 

The  Semi-cycloid  AHT,  into  which  the  other 
Serru-cycloid  AMD  degenerates,  when  the  Radius 
OB  is  infinite,  is  the  fame  with  that  generated  by 
the  Revolution  of  the  Semi-circle  BSN  on  the 
Right-! me  BX,  the  deferring  Point  A'bein®  in 
the  Diameter  B  N  produc’d.  a 

Prop.  XIV. 

The  fame  Things  being  fuppofed ,  let  it  be  requir'd  to 
tnve fit  gate  the  Area  of  the  Cycloidal  Space  A  E  M 
comprehended  under  the  Arches  AE,  EM  and 
the  Portion  of  the  Cycloid  A  M.  ? 

.  Imagine  another  Concentrick  Arch  M  E  infi 
mtely  near  to  the  Arch  E  M,  and  e  h  parallel  and 
infinitely  near  to  E  H,  and  the  Lines  E  F  and  EP 
perpendicular  to  the  Arch  ME  and  the  Right-line 

FF1  0°t  Ur  d  lf  Tedu  be|;  then  are  the  Angles 
a  f’  r?  £  K,  eclua,J  becaufe  each  added  to  the 
Angle  K  E  F  makes  a  Right-angle,  and  the  Angle 
1  he  is  =s  Complement  of  OK  E  to  two  Right- 
angles,  becaufe  PEe-f*  E  K-f  K  E  R  is  to 
two  ‘Right-angles  =  KE  R +EKR  +  KER  • 
therefore  the  Sine  of  the  Angle  F  E  eh  to  the 

OF6 1 the  A,ng!?  P  E  as  thc  Sine  of  t,le  Angle 
O  E  K  is  to  the  Sine  of  the  Angle  O  K  E  :  That  is* 

F  e  :  P  e  :  :  O  K  :  O  E ; 

And  by  the  Corol.  of  7  ^  -  „rT  ^ 
the  preceding  Lem.  ^  E  M  E  H : :  O  E  :  OBi 

Therefore  he  xE  M  :  P  eyh  H  : :  OK  :  OB. 

And  becaufe  the  infinitely  little  Spaces  EMwr, 

F^vFVrCpqUa  T7tutherProduds  or  Reftangles 
Rp^nff3  1  e  *  E  H  .  refpedively,  and  the  faid 
Rectangles  are  always  in  the  fame  Proportion  to 
one  another,  that  is,  the  Space  EM  me  h  always 
to  the  correfponding  Space  EH**,  as  OK  is  to 

.  ’  plain,  that  the  Sum  of  all  the  EM  me 

A  MFeSumn°fca11  the  EH/">  that  is>  the  Space 
A  nfif  t0i  the,?Pace  A  EH,  as  OK  is  to  OB. 

I  fhall  only  add  further,  as  to  this  Figure  of  the 
Cycloid  ,  that,  if  a  Cauftick  Curve,  as  A  F  K, 
were  to  be  drawn  to  a  Semi-circle,  as  A  M  D, 
whofe  Diameter  is  AD,  and  its  Centre  C  :  And 


when  the  Rays  of  Incidence,  as  P  M,  are  fuppofed 
to  be  perpendicular  to  the  Diameter  A  D  -  then 

wdl  h^df  AJa  \  Wi!!  beoa  Semi-cycloid ;  which 

r •  ib< A/rdr  ulb  d  ^7T,the  Revolution  of  the  little 
Circle  MF H  on  the  Periphery, or  the  Bafe  K H G. 

lor  the  Circle  MFH  is  deferib’d  on  half  MC,  as 
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«na  Hiameter  i  and  the  Angle  C  M  F  is  equal  to 
C]VIp,  winch  is  equal  to  HCK:  And  confequent- 
ly  the  Angle  HN  Fis  equal  to  twice  H  C  K. 
Therefore  the  Arch  HF  is  equal  to  theArchHK* 
and  the  Curve  IC FA  muff  be  a  Semi-cycloid’ 
whofe  Beginning  is  in  K,  and  its  Vertex  in  A. 

Let 


C  YC>  etc 


Let  the  Vulgar  Semi-cycloid  AMD  be  given, 
and  deferibed  by  the  Revolution  of  the  Semi-circle 
N  G  M  on  the  Right  Line  B  D  :  And  let  the  Rays 


of  ..Incidence  P  M,  be  parallel  to  the  Axis  A  B  r 
’Tis  required  to  draw  a  Cauftick  by  Reflexion  to 
the  faid  Semi-cycloid  AMD. 


Becaufe  MG  is  =  i  the  Ray  of  the  Evoluta , 
and  G  P  perpendicular  to  P  M  :  Therefore  M  F 
==!  A  =  PM-  Whence  if  G F  be  drawn  perpen¬ 
dicular  to  the  reflected  Ray  M  E,  the  Point  F  will 
be  in  the  Curve  required. 

If  the  Rays  HM,  HG,  be  drawn  from  H,  the 
Center  of  the  generating  Circle,  to  the  deferibing 
Point  M,  and  the  Point  of  Contad  G ;  ’tis  evi¬ 
dent  that  HG  will  be  perpendicular  to  BD;  and 
that  the  Angle  GMH=  MGHGMP  ;  whence  it 
appears,  that  the  reflected  RayMF  pafles  through 
the  Centre  H.  Now  the  Circle  whofe  Diameter 
is  G  H  pafles  alfo  through  the  Point  F ;  becaufe 
G  F  H  is  a  Right  Angle  :  And  therefore  the  Arches 
GN,  and  half  GF,  which  meafure  the  Angle  GHN, 
are  proportionable  to  the  Diameters  MN,  G  H, 
of  their  refpedive  Circles :  And  confequently  the 
Arch  GF=  Arch  G N  =  G  B.  Whence  it  is ma- 
nifeft,  that  the  Cauflick  D  F  B  is  a  Cycloid,  and 
deferib'd  by  the  Revolution  of  the  Circle  G  F  H 
on  the  Right  Line  B  D.  E.  D. 


COROLLARY. 

The  Space  D  A  B  F  D  is  equal  to  thrice  the  Area 
of  the  Circle  GFH:  For  the  Semi-circle  M G N 
is  equal  to  twice  the  Area  of  the  Circle  GFH: 
Wherefore  the  Cycloidal  Space  A  M  D  B  is  equal 
to  6  times  the  Area  of  the  Circle  GFH;  and  the 
Cycloidal  Space  B  F  D  is  equal  to  thrice  the  Area 
of  the  Circle  GFH;  and  confequently  the  Space 
DABFD  is  equal  to  thrice  the  Area  of  the  Circle 
GFH;  and  the  Curve  DFB  divides  the  Space 
A  M  B  D  into  two  equal  Parts. 

If  on  a  right  Line,  as  A  E,  a  Wheel  or  Circle 
be  imagined  to  make  one  entire  Revolution,  or  to 
move  till  the  Point  A  come  to  touch  the  Line 
again  at  E ;  the  Circle  will  deferibe  the  Line  A  E, 
equal  to  its  Periphery ;  and  the  Point  A  will  de¬ 
feribe  a  Curve  Line  A  a  F  E,  which  is  called  a 
Cycloid  or  Trochoid,  and  the  Space  contained 
within  this  Curve  and  the  Subtenfe  AE  is  called 
the  Cycloidal  Space. 


From  the  Confideration  of  which  Genefls,  ’tis 
very  plain,  that  the  Point  a  which  deferibes  the 
Curve,  will  every  where  be  diftant  from  d  the 
Point  of  Contact,  by  fuch  a  Part  of  the  Circle  as 
is  the  Diftance  of  that  Point  of  Contact  from  A, 
the  Beginning  of  the  Line.  Thus  when  Ad  is  a 
Fourth  Part  of  the  whole  Subtenfe,  then  will  da 
be  a  Quadrant  of  the  Generating  Circle ;  when 
A  c  is  half  that  Line,  then  the  Arc  ac  is  a  Semi¬ 
circle,  &c.  So  likewife  at  the  other  End,  when 


the  Arc  ac  is  an  Odtant,  e  E  will  be  an  Eighth 
Part  of  the  Line  AE. 

Prop. 

Any  Semi-ordinate  in  the  Cycloid  {or  the  Right 
Line  B  F,  or  bf)  is  e^ual  to  its  cor  refunding 
Right  Sine  in  the  Generating  Circle ,  as  B  D,  b  d,) 
together  with  the  Arch  of  that  Sine}  AD,  or 
a  d. 


This  is  proved  from  the  Confideration  of  the  delivered:  For  firice  the  Right  Line  CE  is  equal 

Aianner  of  the  Generation  of  the  Cycloid  above  to  the  Semi-circular  Arc  ADC,  the  Rwht  Line 

L-  *•  °  DF 
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D  F  muft  be  equal  to  the  Quadrantal  Arc  A  D : 
for  the  feveral  Arcs  of  the  moving  Circle  do  every 
where  generate  Right  Lines  equal  to  themfelves  ; 
wherefore  any  Semi-ordinate  drawn  to  the  Curve 
of  the  Cycloid  muft  be  compounded  of  df. ,  or 
D  F,  viz.  a  Right  Line  equal  to  the  Part  of  the 
Arc  that  hath  revolved,  and  of  b  d  and  B  D  the 
Right  Sine  of  that  Arc  in  the  Generating  Circle. 

&  E.  D- 

COROLLARIES. 

1.  Hence ’tis  plain,  that  by  means  of  the  Cycloid 
a  Right  Line  may  moft  eafily  be  found  equal  to 
any  given  Arc  of  a  Circle,  or  to  its  whole  Cir¬ 
cumference  ;  and  confequendy  the  Quadrature  of 
the  Circle  may  Geometrically  be  had,  if  this  Cy¬ 
cloid  be  a  true  Geometrical  Curve,  as  indeed  it  is 
not. 

2.  If  you  fuppofe  de,  De,  and  d  e  to  be  every 
where  drawn  equal  to  the  Right  Lines  b  d,  BD, 
and  bd j  the  Curve  Line  connecting  their  Extre¬ 
mities  will  be  an  Ellipfis  [by  a  Propofition  which 
you.  will  find  under  the  Word  Elliptical  Space)  for 
the  whole  Aggregate  of  all  thefe  Right  Lines,  or 
the  Elliptical  Space  will  be  double  of  the  Semi¬ 
circular  one  i  i.  e.  as  B  e  is  to  B  B,  and  confequendy 
the  Curvilineal  Space  AeCDA  will  be  equal  to 
the  Semi-circular  Space  A  D  C  A. 

3.  DF  (i.  e.  D  e  e  F)  =  Quadrant  DA, 
wherefore  fince  the  whole  BG=to  a  Semi-circle, 
the  Remainder  B  D  >f  F  G  muft  alfo  be  equal  to 
a  Quadrant  j  but  BD  =  Df  (by  Cor.  2.)  where¬ 
fore  e  F  will  be  equal  to  F  G  j  and  the  fame  Way 
of  arguing  will  always  prove  e  f  a:  ove,  equal  to  fg 
below,  wherefore  all  the  Indivifibles  in  each  being 
equal,  the  Space  ee  AfF  will  be  equal  to  the 
Space  F  G  E.  Hence, 


4.  ’I is  plain ,  that,  the  Cjcloidal  Space  is  always 
triple  of  the  Generating  Circle. 

For  the  ReCtangle  BCE  G  6  equal  to  the  whole 
Circle  (becaufe  on  one  Side  is  the  Radius,  and  the 
other  the  Semi-circumference)  that  is,  is  equal  to 
the  Se mi-ell ipfis  A  e  C  D  A ;  wherefore,  if  out  of 
it  you  take  the  Quadrant  of  the  Ellipfis  Be  e  C  B, 
what  remains,  which  is  the  Trapezium  CeGEC, 
muft  be  equal  to  the  other  Quadrant  of  the  Ellipfis, 
or  to  the  Semi-circle.  But  it  was  proved  in  Cor.  3. 
That  the  Trilinear  Space  F  G  E  was  equal  to  e  e  A/F  \ 
wherefore  theTrilinear  Figure  A/F  E  C  A  muft  alfo 
be  equal  to  the  Semi-circle  ;  and  confequendy  the 
whole  Semi-cycloidal  Space  A  F  E  C  A  nauft  be 
equal  to  three  Semi-circles,  and  therefore  the 
whole  Cycloidal  Space  triple  of  the  Generating 
Circle,  E.  D. 

Otherwife  thus : 

The  Redangle  A  E  is  equal  to  two  Circles,  and 
the  Semi-ellipfis  AeCA  to  one,  wherefore  the  re¬ 
maining  Space  AeCEC  muft  alfo  be  equal  to 
another  fuch  Circle,  and  its  lower  half  to  a  Semi¬ 
circle,  as  well  as  its  upper  one  ,•  but  in  the  lower 
half,  the  Figure  FGE  =  to  the  Figure  eeAfF  in 
the  upper  half  ,•  wherefore  counterchange  them, 
and  the  Space  C  E  A  F  A  muft  be  equal  to  a  Semi¬ 
circle,  and  confequendy  the  Semi-cycloidal  Space 
equal  to  three  Semi-circles,  E.  D. 

The  following  Demonftration  of  the  fame  Pro- 
pofition  I  had  from  Mr.  Humphry  Litton ,  who  is 
very  skilful  in  Things  of  this  Nature:  ’Tis  very 
fhort  and  plain,  and  depends  on  the  Arithmetickof 
Infinites.  Thus, 

The  Figure  is  a  Semi-cycloid,  where  the  Arcs 
do,  do, dO,  <&c.  are  fuppofed  to  be  in  Arithmetical 
Proportions,  and  confequendy  fo  will  the  Lines  c  0 , 
co,  Co,  &c.  which  from  the  Nature  of  the  Cy¬ 
cloid  are  all  equal  feverally  to  thofe  Arcs :  Now 
thefe  being  a  Series  of  Arithmetical  Proportions, 
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will  be  to  as  many  equal  to  the  greateft,  as  1  to  2, 
(by  Prop.  2.  of  Dr.  Wallis’s  Arith.  Inf  nit.)  where¬ 
fore  the  Space  C^OS  =  fSD,  but  |SD  =  to  the 
whole  Circle,  wherefore  the  v/hole  Cycloidal  Space 
CDS  muft  be  equal  to  three  Semi-circles.  Jjh 
E.  D.  V  ;•••; 

The  Line  a  Celerrimi  Dcfcenfus,  as  *m  called,  or 
the  Curve  which  any  heavy  Body  would  deferibe, 
fuppofing  it  to  defeend  with  the  greateft  poflible 
Swiftnefs,  is  the  Arc  of  the  Cycloid.  This  John 
Bernoulli,  I  think,  firft  propofed,  as  a  Problem  to 
be  difeovered,  and  it  hath  often  been  folved,  but 
very  briefly  and  eafily  by  Mr  John  Craig,  in  PhiloJ. 
Tranfaff.  N.  268.  In  the  Aft  a  Eruditorum  Lipf. 


for  May  1690,  p.  217.  there  is  a  Method  of  Invefti- 
gation  for  this  Line  by  James  Bernoulli. 

CYEMA,  the  fame  with  Embryo. 

CYGNUSj  the  Swan,  a  Conftellation  in  the 
Northern  Hemifphere,  confifting  of  35  Stars. 

CYLINDER  the  hollow  within  every  Piece  of 
Ordnance,  is  called  her  Concave  Cylinder. 

CYLINDER,  is  a  Solid  Body,  made  by  the 
Rotation  of  a  redlarigled  Parallelogram  about  one 
of  its  Sides. 

1.  Since  every  Cylinder  hath  a  Circle  for  itsBafe, 
it  will  be  very  proper  to  denote  its  Bafe  thus,  %rdd 
(the  Reafon  of  which  you  have  under  Circle :)  and 

then, 
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then,  if  the  Altitude  of  the  Cylinder  be  called  h> 
(i.  e.  its  Height)  the  Solidity  of,  the  Cylinder  will 
be  expreffed  thus,  7  rddh. 

2.  If  therefore  the  Altitudes  of  any  two  Cylinders 
be  equal  to  the  Diameters  of  their  Bafes,  fuch  Cylin¬ 
ders  muft  be  to  one  another,  as  the  Cubes  of  their 
Diameters  or  Altitudes  j  for  here,  the  Height 
being  the  fame  with  d ,  the  Diameters  of  the  Circle 
of  the  Bafe  :  If  in  one  Cylinder  it  be  called  d ,  and 
in  the  other  D,  the  Solidity  of  the  former  will  be 
\r  dddy  and  of  the  latter  “tDDDj  but  doubt- 
lefs  5  r  being  a  common  Efficient  or  Multiplier : 
\r  ddd:  5  r  D  D  D : :  d  dd ;  D  D  D,  that  is,  the 


Cylinders  are  as  the  Cubes  of  their  Diameters. 
g.  E.  D. 

T  Every  Cylinder  is  triple  of  a  Cone  of  the  fame 
Bafe  and  Height ;  which  fee  proved  in  Proportion  of 
Solids. 

4-  Every  Cylinder  is  to  a  Sphere  infcribed,  and 
of  the  fame  Bafe  and  Height  as  3  to  2. 

If  the  Square  and  Quadrant  with  the  Diagonal 
a  d ,  be  fuppofed  to  revolve  round  the  Axis  b  d,  the 
Square  will  generate  a  Cylinder,  the  Quadrant  an 
Hemifphere,  and  the  Triangle  sdb  a  Cone  all  of 
the  fame  Bafe  and  Height. 


And  fmce  Circles  are  as  the  Squares  of  their  Dia¬ 
meters,  and  that  the  Square  of  eh  (=Q0f*//) 
^  O  gh  (=3  □  h  d)  -J-  n  hf  by  47.  e.  1  •  there¬ 
fore  the  Circle  defcribed  by  e  hx  or  its  =  c  d,  muft 
be  equal  to  two  Circles  defcribed  by  g  h ,  and  by 
b  f:  Take  away  then  the  common  Circle,  defcribed 
by  hf  from  both,  and  there  will  remain  the  Circle 
defcribed  by  gh  =3  to  the  Ring  defcribed  by  e  f 
And  thus  it  will  always  be,  that  (v.  gr.)  the  Circle 
defcribed  by  km^  will  be  equal  ta  the  Annulus  or 
Ring  made  by  the  Motion  of  i/j  wherefore  all  the 
Rings  made  by  the  Revolution  of  e  f  i  /,  <&c. 
muft  be  equal  to  all  the  Circles  defcrib’d  by  the 
Motion  o(gb,  m  £,  <&c.  that  is,  all  the  Solid,  com- 
pofed  of  the  Rings  made  by  the  Motion  of  the 
Parts  of  theTrilinear  Figure  c  f  l  b  a.  ffiall  be  equal 
to  all  the  Circles  generated  by  the  Elements  of  the 
Triangle  a  d  b :  Wherefore  fince  the  Cone  is  \  of 
the  Cylinder  on  the  fame  Bafe  and  Height,  and 
that  the  Solid  made  by  theTrilinear  c  fl b  a ,  is  alfo 
another  third  Part,  as  being  equal  to  the  Cone  j  the 
Hemifphere  muft  be  f  of  the  Cylinder,  and  con- 
fequently,  if  the  Bafe  and  Altitude  of  the  Cylinder 
were  equal  to  the  Diameter  of  the  Sphere,  the  whole 
Sphere  w’ould  be  f  of  the  Cylinder. 

Cor.  1.  From  hence  we  have  the  Dimenfions  of 
the  Sphere  and  Cylinder,  both  as  to  Solidity  and 
Surface  j  for  let  d  be  the  Diameter  of  the  Sphere 
and  Cylinder,  and  r  d  the  Circumference  of  the  Bafe 
of  the  Cylinder  ;  then  will  the  whole  Bafe  be  5  r  dd> 
(which  alfo  is  the  Area  of  a  great  Circle  of  the 
Sphere^  and  this  Bafe  multiply ’d  by  d  the  Altitude, 
gives  ~  r  d  d  d  for  the  Solidity  of  the  Cylinder } 
and  therefore,  by  this  Prop,  f  of  that  gives  the 
Sphere  (/.  e.)  *rddd=z  Solidity  of  the  Sphere  ; 
and  that  laft  Quantity  divided  by  ^d  (one  Sixth 
of  the  Diameter)  gives  r  d  d  the  Surface  of  the 
Sphere. 


2.  Which  Surface  r  dd  is  manifeftly  Quadruple 
of  $  rdd,  the  Area  of  a  great  Circle  of  the  Sphere, - 
or  the  Bafe  of  the  Cylinder. 

3.  Wherefore,  by  multiplying  rd  (=5  to  the  Peri¬ 
phery  of  the  Bafe  of  the  Cylinder  by  d  the  Alti¬ 
tude)  you  have  r  dd  for  the  Curve  Surface  of  the 
Cylinder  j  which  therefore  is  equal  (taken  without 
its  proper  Bafes)  to  the  Surface  of  the  Sphere  ,•  and 
confequently,  adding  in  the  Bafes  (each  of  which 
is  7  r  dd)  the  whole  Surface  of  the  Cylinder,  Bafes 
and  all,  will  be  1  j  r  d  dj  that  is,  to  the  Surface  of 
the  Sphere  as  3  to  2. 

4.  The  Square  of  the  Diameter  {dd:)  To  the 
Area  of  the  Circle  $rdd.:  Is  as  d  :  £  r  d,  for  dd 
:  id d  : :  d  :  5  r d)  that  is,  as  the  Diameter  to  3  of 
the  Circumference. 

5.  Becaufethe  Solidity  of  the  Cylinder  is  \  rddd, 
therefore  the  Cone  of  the  lame  Bafe  and  Height  will 
be  ti  r  d  d dy  which  is  plainly  the  Difference  be¬ 
tween  3  r  d d d-,  and  7  rdd  the  Solidity  of  the 
Cylinder  and  Sphere ,  Co  that  the  Cone  is  equal  to 
the  Excefs  of  the  Cylinder  above  the  Sphere ;  and 
the  Cone,  Sphere  and  Cylinder  are  as  3,  2  and  1  , 
fo  that  the  Sphere  is  two  Thirds  of  the  Cylinder. 
See  this  laft  proved  much  fhorter  under  the  Word 
Indivihbles. 

If  you  confider  a  Cylinder,  as  compofed  of  an 
infinite  Number  of  Cylindrical  Surfaces  decreafing 
(as  the  Circles  of  the  Bafe  on  which  they  ftand)  in 
Arithmetical  Progreffion ;  if  you  call  the  outermoft 
or  greateft  Surface  S ,  and  the  Radius  of  the  Bafe  r, 
the  Solidity  of  the  Cylinder  will  be  expreffed  by  i 
r  S  :  And  it  will  be  diverting  to  meafure  a  Cylinder 
by  both  of  thefe  different  Ways,  in  order  to  fee 
how  nearly  they  will  agree. 
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CYLINCROID,  a  folid  Figure  with  elliptical 
Bates  parallel  and  alike  fituared. 

CYLINDRUS,  is  a  Plaifter  made  oblong,  which 
fome  Phyficians  call  Magdaleo.  Blanchard. 

CYLLOSIS :  See  Cyllum. 

CYLLUM,  [of  xjum2(,  Gr.  Lame.']  fignifies  a 
Leg  put  out  of  Joint  outwardly ;  alfo  one  Lame 
and  Crooked. 

CYMA  (xu/Mty  Gr.  a  Wave.]  among  the  Bota- 
nifts  fignifies  the  Top  of  any  Plant  or  Herb. 

CYMATIUM  [xjuyunjoV)  Gr.  a  little  Wane]  a 
Member  of  Architecture,  whereof  one  Half  is  Con¬ 
vex,  and  the  other  Concave  :  There  are  two  Sorts 
of  Cymatiums ,  viz.'  one  called  Doucires  or  Bight 
Gula,  the  mod  advanced  Part  of  which  is  Con¬ 
cave  j  and  the  other  Talon  or  Beverfed  Gula ,  which 
hath  its  molt  advanced  Part  Convex,  but  is  hollow 
below,  as  the  fir  ft  is  above.  '  . 

CYMBIFORME  Os :  See  Os  Naviculare .v  .* 

CYNANCHE  and  Gycvancke  [x.uv<ty% t,  Gr.]  lo 
called  becaufe  it  is  frequently  incident  to  Dogs  and 
Wolves,  is  an  Inflammation  of  the  inner  Mufcles 
of  the  Larynx ,  accompanied  with  a  Difficulty  of 
Breathing,  and  a  continual  Fever.  Blanchard. 

CYNANTHROPIA  [_)cuyciv^fa7n  ct,  of  kuv&  a 
Dog,  and  eud-tja 7rcs,  Gr.  a  Man]  is  Madnefs  given 
by  a  Dog,  wherein  the  Patient  flies  Light,  or  any 
thing  that  is  bright  and  fplendid;  fears  Water,  and 
trembles  at  the  Sight  and  Remembrance  of  it:  It 
proceeds  ufually  from  a  poifonous  Bite,  or  the  like, 
of  fome  mad  Creature,  as  a  Dog,  a  Wolf,  <&c. 
Blanchard. 

CYNICUS  Spafmusy  the  Convulfion  of  the 
Mufcles  of  the  Mouth,  by  which  the  Face  is  fo  di- 
ftorted,  that  it  refembles  the  Countenance  of  a 
grinning  Dog.  L. 

CYNODES  Orexis  [of  of  wvof  a  Dog, 

and  ope£/f,  Gr.  an  Appetite]  is  a  Canine  Appetite, 
or  an  extreme  Hunger  join’d  with  Vomiting  or  a 
Lootenefs :  It  antes  from  a  too  much  or  a  too 
acid  Ferment  in  the  Stomach.  Blanchard. 

CYNODESMUS  [wvoj^a^aoy ,  Gr.]  is  the  Band 
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which  ties  the  little  Skin  of  the  Yard  to  the  Glands. 

GYNODENTES  [of  wrodbrnt,  of  kuvoc  and 
oJ\Z(,  Gr.  a  Tooth.]  are  thofe  Teeth  between  the 
Axie-Teeth  and  the  Grinders,  called  Canini ,  Colu~ 
mellares,  and  Ocular es }  Eye-Teeth,  as  we  fay. 
Blanchard. 

CYNOREXIS.  See  Cynodes  Orexis. 

CYNOSURA  [xjuvoffx£$ t,  of  xjuyof  and  Gr. 
a  Tooth  ]  a  Conftelladon  confifting  of  feven  Starsj 
otherwife  called  Ur  fa  Minor ,  or  the  Little  Bear, 
in  the  Tail  of  which  is  the  Tolar  Star. 

CYPHER,  or  Nought ,  thus  noted,  (o)  which 
put  before  a  Figure,  fignifies  nothing  (except  in 
Decimal  Arithmetick,  where  it  augments,  being 
put  before,  in  the  fame  Proportion  as  when  put 
after  Integers)  but  after  a  Figure  it  increafes  it  by 
Ten,  and  fo  onwards  in  Decuple  Proportion,  or 
by  Tens,  ad  Inf  nit  um. 

GYPHOMA,  or  Cypbofs  [jy/p&w;,  Gr.]  Crook- 
ednefs  of  the  Back. 

CYPHOSIS,  is  the  bending  of  the  Vertebres  of 
the  Back  toward  the  Back  Parts. 

CYRTOMA  [jtJf7 vpLA,  Gr.]  is  a  Bunch  on  the 
Back,  or  a  Tumor  in  any  other  Part. 

CYRTOSIS  [x«f 7wo7f,  Gr.]  the  fame  with  Cyr- 

toma. 

CYSTAROS  [of  xo’airtf©-)  Gr.]  is  the  Gut  call’d 
Reftum,  the  lowermolt  of  all ;  alfo  the  Fundament. 

CYSTICA  \jujux9l)  Gr.]  are  Medicines  ufed 
againft  Diftempers  in  the  Bladder. 

CYSTICiE  GemelUy  a  very  fmall  Branch  of  the 
Celiack  Artery  difperfed  through  the  Gall-Bladder.  L. 

CYSTICUS  Meatus  [in  Anatomy]  a  Bilary 
Dud  about  the  Bignefs  of  a  Goofe  Quill,  join’d  to 
the  Meaticus  Hepaticus ,  at  about  two  Inches  diftant 
from  the  Gall  Bladder,  the  two  together  from  the 
Duttus  Communis.  L. 

CYSTIS  [wjfit]  is  the  Bladder  that  holds  the 
Urine  or  the  Gall. 

CYSTIS  Choledochusy  the  fame  with  Folliculus  Fellis. 

CYSTOTOMY  [xuroTvyla.,  of  xmtis  and  -npc *», 
Gr.  a  Cutting.]  the  Cutting  of  a  Bladder. 
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ACRYODES,  [of  Jbcy^uov  a  Tear,  and 
«</*©-,  Gr.  Shape]  are  Ulcers  which 
continually  fend  forth  Matter.  Blan¬ 
chard. 

DACTYLE,  ,  Gr.]  is  the  Foot  of  a 

Latin  Verfe,  confuting  of  three  Syllables,  whereof 
the  firft  is  long,  and  the  other  two  are  fhort }  as 
Carmina. 

DACTYLTCK,  [of  J^ktvxQ',  Gr.]  of,  or  ap¬ 
pertaining  to  a  Dadtyle. 

DACTYLONOMY,  [of  MktvxQt  a  Finger, 
and  vo Gr.  a  Law,  Rub,  &c. j  is  the  Art  of 
Numbring  on  the  Fingers. 

DADO,  a  Term  in  Architecture,  by  fome  Wri¬ 
ters  ufed  for  the  Dye,  which  is  the  Part  in  the  Mid¬ 
dle  of  the  Pedeftal  of  a  Column  between  its  Bafe 
and  Cornice :  ’Tis  of  a  Cubick  Form,  whence  the 
Name  of  Dye  is  given  to  it. 

DAKIR,  by  the  Statute  of  23  H.  3.  de  compojl- 
tione  Ponderum ,  <&c.  was  a  Number  of  Ten  Hides , 
as  a  Laji  was  of  20  Dakirs :  But  fince,  by  1  Jac. 
33.  a  Lafl  of  Hides  is  12  Dozen. 

DAILY  MOTION  of  a  Planet:  See  Diurnal 
Motion. 

DAMAGE,  is  generally  taken  to  fignify  any 
Hurt  or  Hindrance  that  a  Man  taketh  in  his  Eftate  j 
but  in  Common  Law  it  is  Part  of  that  the  Jurors 
be  to  enquire  of,  paffing  for  the  Plaintiff  or  Defen¬ 
dant  in  a  Civil  Aftion,  be  it  Perfonal  or  Real :  For 
after  V erdid  given  of  the  principal  Caufe,  they  are 
likewife  asked  their  Confciences  (touching  Coifs, 
which  are  the  Charges  of  the  Suit,  called  of  the  Ci¬ 
vilians ,  Expen fte  Litis)  and  Damages,  which  con¬ 
tain  the  Hindrances  that  the  Plaintiff  or  Demandant 
hath  fuffered,  by  means  of  the  Wrong  done  to  him 
by  the  Defendant  or  Tenant. 

This  Word  Damage  (in  Law)  has  two  feveral 
Significations,  the  one  properly  and  generally,  the 
other  ftridly  and  relatively :  Properly,  as  it  is  in 
Cafes  where  Damages  are  founded  upon  the  Sta¬ 
tute  of  2  H.  4.  Cap.  1.  and  8  H.  6.  Cap.  9.  where 
Coftsare  included  within  this  Word  Damages,-  for 
Damage,  in  its  proper  Signification,  is  faid  a  De- 
mendo ,  when  by  Diminution  a  thing  becomes  worfe ; 
and  in  this  Senfe,  Cofts  of  Suits  are  Damages  to 
the  Plaintiff,  for  by  it  his  Subftance  is  diminifhed. 
But  when  the  Plaintiff  declares  the  Wrong  done 
him  to  the  Damage  of  fuch  a  Sum,  this  is  to  be 
taken  relatively,  for  the  Wrong  which  is  paffed 
before  the  Writ  brought,  and  are  affeffed  by  Rea- 
fon  of  the  Trefpafs  aforefaid,  and  cannot  extend  to 
the  Cofts  of  Suit,  which  are  future,  and  of  another 
Nature. 

DAMAGE  CLEERE  j  Damna  Clericorum  is  now 
affels’d  by  the  Tenth  Part  in  the  Common  Pleas , 
and  the  Twentieth  Part  in  the  King’s  Bench  and 
Exchequer-,  of  all  Damages  (exceeding  five  Marks) 
recovered  either  by  Verdibt,  Confeflion,  or  Judg¬ 
ment  of  the  Court  in  all  Actions  upon  the  Cafe, 
Covenant,  Trefpafs,  Battery,  Falfe  Imprifonment, 
Dower,  and  all  others  wherein  Damages  are  un¬ 
certain,  which  the  Plaintiff  was  to  pay  to  the  Pro- 
thonotary,  or  chief  Officer  of  that  Court  wherein 
they  are  recovered,  before  he  fhall  have  Execution 
for  them.  This  was  originally  only  a  Gratuity  gi¬ 
ven  to  the  Prothonotaries,  and  their  Clerks,  for 
drawing  fpecial  Writs  and  Pleadings,  which  after¬ 
wards  grew  to  a  Certainty ;  but  now  this  is  taken 
away  by  17  Car.  2.  c.  6.  for  that  it  was  an  unne- 
Vol.  I. 
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ceffary  Charge  and  Burden  upon  the  King’s  Sub¬ 
jects. 

DAMAGE  Feafantj  in  Common  Law,  is  when 
Stranger’s  Beafts  are  in  another  Man’s  Grounff 
without  Licence  of  the  Tenant  of  the  Ground, 
and  there  do  feed,  tread,  and  otherwile  fpoil  the 
Corn,  Grafs,  Goods,  and  fuch  like  j  in  which 
Cafe  the  Tenant,  whom  they  damage,  may  there¬ 
fore  take,  diftrain,  and  impound  them,  as  well  in 
the  Night  as  in  the  Day:  But  in  other  Cafes,  as 
for  Rents  and  Services,  and  fuch  like,  none  may 
diftrain  in  the  Night. 

DAMN  AT  A  Terra ,  is  the  fame  with  the  Caput 
Mortuum  of  the  Chymifts,  being  only  the  Earth  or 
Mafs  that  remains  in  the  Retort,  <&c.  after  all  the 
other  Principles  are  forced  out  by  the  Fire.  L. 

DAMNUM,  did  formerly  fignify  the  Bounds  or 
Limits  of  a  Man’s  private  Property  or  Jurifdiftion  ; 
as  is  plain  by  Bratton,  lib.  2.  de  Cor  on.  c.  37.  And 
perhaps  our  Word  Dam,  for  a  Boundary  or  Con¬ 
finement  came  from  hence.  L. 

DAMPS,  in  Mines,  are  noxious  Exhalations, 
which  in  fome' Mines  have  proved  very  fuffocating, 
and  otherwife  fatal  to  the  Workmen.  They 
reckon  four  Sorts  of  Damps. 

The  Firft  is  the  moll  ordinary ;  they  know 
when  ’tis  coming,  by  the  Flame  of  their  Candles 
becoming  orbicular,  and  by  the  Flames  leffening 
by  degrees,  ’till  at  laft  it  quite  go  out  j  as  alfo  by 
their  Shortnefs  and  Difficulty  of  Breathing.  Thofe 
that  efcape  Swooning,  feldom  fuffer  any  great 
Harm  by  it ,-  but  fuch  as  fwoon  away,  tho’  they 
mifs  of  downright  Suffocation,  are  on  their  firft 
Recovery  tormented  with  very  violent  Convul- 
fions.  Their  Way  of  Cure  is  to  lay  the  Perfon 
down  on  the  Earth  in  a  prone  Pofture,  with  a 
Hole  dug  in  the  Ground  under  his  Mouth ;  if  this 
fail,  they  fill  him  full  of  good  Ale ;  and  if  that 
won’t  do,  they  conclude  him  defperate. 

2.  The  Peafe-Bloom  Damp,  which  is  fb  called 
from  its  Smell ;  this  Damp  they  fay  always  comes 
in  the  Summer  Time,  and  it  hath  not  been  known 
to  be  mortal.  The  Miners  in  the  Peake  of  Derby 
fancy  it  arifes  there  from  the  Multitude  of  Red 
Trefoil  Flowers,  called  by  them  Honey-Suckles, 
with  which  the  Lime-ftone  Meadows  of  the  Peake 
do  much  abound.  Perhaps  the  Smell  of  this  gives 
timely  Notice  to  get  out  of  the  Way. 

3.  The  Third  is  the  moll  peftilential  and  the 
moil  ftrange  of  all,  if  what  they  fay  of  it  be  true : 
They  who  pretend  to  have  feen  it,  (for  ’tis  vifi- 
ble  they  fay)  do  thus  deferibe  it:  In  the  higheft 
Part  of  the  Roof  of  thofe  Paffages  in  a  Mine 
which  branch  out  from  the  main  Grove,  they  fee 
a  round  Thing  hanging  about  as  big  as  a  Foot-ball, 
covered  with  a  Skin  of  the  Thicknefs  and  Colour 
of  a  Cobweb :  If  this  Bag  by  a  Splinter,  or  any 
other  Accident,  become  broken,  the  Damp  imme¬ 
diately  flies  out,  and  fuffocates  all  the  Company  : 
The  Workmen,  by  Help  of  a  Stick  and  a  long 
Rope,  have  a  Way  of  breaking  this  at  a  Diftance  j 
and  when  they  have  done  this,  they  purify  the 
Place  well  with  Fire :  And  they  will  have  it,  that 
it  gathars  from  the  Steam  of  their  Bodies  and 
Candles,  afeends  up  into  the  higheft  Part  of  the 
Vault,  and  there  condenfes,  and  in  Time  hath  a 
Film  grows  over  it,  and  then  corrupts  and  becomes 
peftilential. 
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4.  The  Fourth  is  the  Fulminating  or  Fire-Damp, 
whofe  Vapour  being  touch’d  by  the  Flame  of  the 
Candles,  prefently  takes  fire,  and  hath  all  the  Ef¬ 
fects  of  Lightning  or  fired  Gunpowder.  Thefe  are 
found  frequently  in  the  Coal-Mines,  and  fome- 
times,  tho’  rarely,  in  the  Lead  ones. 

DANCETTE,  a  Term  in  Heraldry,  when  the 

Out-line  of  any  Bor- 
dure  or  Ordinary  is 
of  this  Shape,  that  is, 
indented  in  and  out 
very  largely,  in  which 

only  it  differs  from  Indented. 

DANCHE,  [in  Heraldry^  indented,  or  the  fame 
as  Dancette. 


There  is  a  bearing  of  a  Bend 
called  double  Dancette ;  thus,  he 
beareth  Azure ,  a  Bend  double 
Dancette  Argent. 


DANE-GELT,  or  Geld,  was  a  Tribute  which 
the  Danes ,  on  their  frequent  Incurfions,  impofed 
upon  the  Engliffj  as  the  Arbitrary  Terms  of  Peace 
and  Departure.  It  was  firft  impofed  as  a  continual 
yearly  Tax  upon  the  whole  Nation  under  K.  Ethelred, 
A.  D.  991.  TFdfred  and  Ingulph  report,  that  King 
Edward  the  Confefl'or  remitted  and  abrogated  this 
Tax  :  But  William  the  Conqueror,  tho’  he  would 
not  re-induce  the  Annual  Payment,  yet  Jie  ordered 
the  railing  of  it,  as  often  as  the  Neceffities  of  In- 
vafion  or  Expedition  did  require :  And  it  was  fe- 
ver'ely  exacted  and  augmented  by  William  Rufus. 
In  the  Reign  of  Henry  I.  it  was  computed  amongft 
the  King’s  Handing  Revenues :  But  King  Stephen , 
upon  his  Coronation-Day,  promifed  that  Dane-gelt 
fhould  be  for  ever  remitted,-  from  which  Time 
fome  date  the  Expiration  of  this  Tax.  But  it  feems 
rather  to  have  continued  upon  extraordinary  Occa¬ 
sions,  ’till  it  was  abrogated  by  Time ;  or  {wallowed 
in  Tillage  and  Parliamentary  Impofitions.  The 
Laws  of  Edward  the  Confefl'or,  c.  1 1 .  rate  this  Tax 
at  1  id.  on  every  Hide:  Henry  Hunt  computes  it  at 
2,  s.  on  each  Hide ;  and  John  Brampton  at  3  d.  on 
a  Bovate  or  Oxgang.  And  no  doubt  it  varied  ac¬ 
cording  to  the  different  Exigencies  on  which  it  was 
levied.  Dr.  Kennet*s  Gloffary. 

DANGER,  Dangerium ,  in  fome  Places  called 
Lief-Silver  and  Lef-Silver,  was  formerly  a  Payment 
of  Money  made  by  the  Foreft  Tenants  to  their 
Lords,  that  they  might  have  Leave  to  plow  and 
fow  in  Time  of  Pannage  or  Maft-feeding. 

DANTELE,  [in  Heraldry ]  the  fame  as  Danche, 
or  rather  Dancette,  viz.  a  large  open  Indenture. 

DARAPTI,  [in  Logick']  one  of  the  Moods  or 
Syllogifms. 

DARKENED  Room  :  See  Obfcura  Camera. 

DARK  Tent ,  is  the  Term  which  fome  Writers 
give  to  a  Box  made  almoft  like  a  Desk  with  Op- 
tick  Glafles,  to  take  the  Profpedt  of  any  Building, 
Fortification,  Landskip,  <&c.  This  is  a  portable 
Camera  Obfcura ,  or  Darkened  Room :  See  the  De- 
fcription  under  Obfcura  Camera. 

DARREINE,  in  the  Common  Law,  feems  to 
be  a  Corruption  from  the  French  Dernier ,  i.  e. 
Eaff ,*  for  ’tis  now  ufed  in  that  Senfe,  in 

DARREINE,  Continuance  :  And, 

DARREINE,  Prefentment . 

D  ARSIS,  [cfa'pnf,  Gr.]  is  an  Excoriation  of  the 
Skin.'  Blanchard. 

DARTUS,  iJhprif  of  Jipu>  Gr.  to  excoriate]  is 
tjhe  fccond  or  inner  Tunick  of  the  commqn;  Coats, 
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which  immediately  cover  the  Te Aides  j  it  arife, 
from  the  Membrana  Car?iofa,  and  feems  to  be  Muf- 
cular  from  its  Power  of  conftricting  and  wrink- 
ling  itfclf  up ;  it  adheres  to  the  Tunica  Vaginalis 
that  lies  under  it  by  many  Membranous  Fibres. 
Ruyfch  faith,  that  it  hath  the  Membrana  alfo  under 
the  Carnofa  Adipofa. 

DASSYMA,  is  a  fuperficial  Inequality  of  the  in¬ 
ner  Part  of  the  Eye-lids,  accompanied  with  a  Red- 
nefs.  Blanchard. 

DATA,  is  the  Term  in  Mathematicks  for  fuch 
Things  or  Quantities  as  are  fuppofed  to  be  given  or 
known,  in  order  to  find  out  thereby  other  Things 
or  Quantities  which  are  unknown  or  fought  for  ; 
and  Euclid  ufes  the  Word  Data  (of  which  he  hath 
a  particular  Trad)  for  luch  Spaces,  Lines,  and 
Angles,  as  are  given  in  Magnitude,  or  to  which 
we  can  aflign  others  equal :  See  Given. 

DATE  [Datus,  L.~\  An  Addition  in  Writings, 
Letters,  Bonds,  Bills,  and  other  Inftruments,  ex- 
prelfing  the  Day  of  the  Month  and  Year  when  the 
Letter  or  Ad  was  pafs’d  or  fign’d. 

DATISI  [in  Logic one  of  the  Moods  of  Syl- 
logifms. 

DATIVE  CASE,  is  the  third  Cafe  in  the  De- 
clenfion  of  Nouns,  Pronouns,  &c.  and  is  fo  called, 
becaufe  ’tis  ufually  governed  by  a  Verb,  which  im¬ 
plies  fomething  to  be  given  to  fome  Perfon,  and 
the  Thing  is  put  in  the  Accufative  Cafe,  and  the 
Perfon  in  the  Dative. 

DATIVE  Tutelage ,  is  a  Term  in  the  Civil 
Law,  for  fuch  a  Tutelage  of  a  Minor  as  is  ap¬ 
pointed  by  the  Magiftrate  either  ex  Officio ,  or  by 
Petition,  when  a  Guardian  by  Will,  or  by  Law ,  is 
not  already  provided. 

DAVISh  ffhadrant,  is  the  common  Back-Qua¬ 
drant:  See  its  Defcription  under  the  Word  Back- 

Pf- 

DAVIT,  a  Piece  of  Timber  in  a  Ship,  having  a 
Notch  at  one  End;  in  which,  by  a  Strap,  hangs  a 
Block  called  the  Fifh-Block  :  And  the  Ufe  of  this 
Block  is  to  hale  up  the  Fluke  of  the  Anchor,  and  to 
fallen  it  at  the  Ship’s  Bow  or  Loof.  This  Davit  is 
fhiftable  from  one  Side  of  the  Ship  to  the  other, 
as  Occafion  ferves. 

There  is  a  fmall  Davit  in  the  Ship’s  Boat,  which 
is  fet  over  her  Head  with  a  Shiver,  in  which  is 
brought  the  Buoy  Rope,  wherewith  to  weigh  the 
Anchor ;  and  it  is  made  faft  to  the  Carlings  in  the 
Boat’s  Row. 

DAY,  in  our  Common  Law,  is  fometimes 
ufed  for  the  Day  of  Appearance  in  Court,  either 
Originally  or  on  Aflignation  ;  and  fometimes  for 
the  Return  of  Writs. 

A  Day  is  a  Space  of  time  wherein  the  Sun  by 
his  apparent  Motion,  either  defcribes  a  certain  Part 
of  a  Circle,  or  makes  an  entire  Revolution,  and  is 
either  Natural  or  Artificial, 

A  Natural  Day  is  the  Duration  of  an  entire  ap¬ 
parent  Revolution  of  the  Sun  about  the  Earth, 

The  Artificial  is  that  Part  of  the  Natural  Day, 
in  which  the  Sun  continues  above  the  Horizon, 
and  is  oppofite  to  the  Night,  being  that  Part  of  the 
Time  which  the  Sun  is  under  the  Horizon,  but  the 
Natural  Day  contains  both. 

The  Natural  Day  is  either  Aftronomical  or  Ci¬ 
vil  ;  the  Aftronomical  Day  is  the  Space  of  Time 
that  flows  between  the  Sun’s  leaving  a  given  Meri¬ 
dian,  and  the  next  Return  to  the  fame ;  that  is, 
the  Space  of  Time  wherein  a  Revolution  of  the 
whole  Cceleftial  Equator  is  performed,  and  of  that 
Part  of  it  befides  which  it  anfwers  to  59  Minutes, 

8  Seconds  of  the  Ecliptic,  the  Sun’s  mean  Motion 
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in  one  Day ;  for  when  the  Degree  of  the  Equator  the 
Sun  was  in,  when  laft  at  the  Meridian,  together  with 
the  Degree  of  theEchptickoppofice  to  it,  are  again 
arriv’d  at  the  Meridian,  the  Sun  has  not  reach  d  it  ; 
for  while  the  Earth  by  its  Motion  round  its  Axis, 
has  made  the  Diurnal  Phocnomena  of  the  Revolu¬ 
tion  of  the  Equator,  the  Sun  in  his  annual  appa¬ 
rent  Motion  having  moved  almoft  a  Degree  to¬ 
wards  the  Eaft,  therefore  a  Imall  Portion  of  Lime 
muft  be  allow’d  more  than  the  Revolution  of  me 
Equator,  to  compleat  an  Aftronomical  or  Natural 
Day  ;  and  by  realon  of  the  Inequality  of  the  appa¬ 
rent  Motion  of  the  Sun,  together  with  the  Obli¬ 
quity  of  the  Ecliptic,  which  makes  the  Arch  of  the^ 
Equator  anlwering  to  the  feveral  Degrees  thereof 
unequal;  therefore  that  additional  Part  of  Time, 
which  is  every  Day  to  be  added  to  the  Revolution 
of  the  Equator,  to  compleat  the  Time  of  the  Sun  s 
departing  from  any  one  Meridian  till  his  Return  to 
the  fame  again,  muft  be  unequal;  and  from  this 

arifes  the  Inequality  of  Natural  Days. 

DAYS  in  Bank,  are  Days  fet  down  by  Statute 
or  Order  of  the  Court,  when  Writs  fliall  be  re¬ 
turn’d,  or  when  the  Party  fhall  appear  on  the  Sei- 
vice  of  the  Writ.  They  fay  alio,  That  it  a  Pei  ion 
be  difmiiled  without  Day,  he  is  finally  difcharged 

the  Court.  ,  , 

DAYWERC  of  Land ,  was  anciently  as  much  as 

could  be  plowed  up  in  one  Day’s  Work  or  Jour¬ 
ney,  as  the  Farmers  in  fome  Places  ftill  call  it. 

DAZE,  is  one  of  the  Weeds,  as  they  call  them, 
W'hich  are  found  in  our  ft  in  Mines ;  tis  a  kind  of 
glittering  Stone  enduring  the  Fire;  and  is  of  diffte-= 
rent  Colours,  as  White,  Black  and  Yellow/.  It 

feems  to  be  a  Spar.  n  r  rr  e  • 

DEADLY  Feud  [in  Law]  a  Profeffion  of  irre¬ 
concilable  Enmity,  till  we  are  revenged  by  the 

Death  of  our  Enemy.  ,  c 

DEAD-MENS-EYES,  in  a  Ship,  are  a  Kind  of 
Blocks,  having  many  Holes  in  them,  but  no  Shivery 
and  through  them  the  Lanniers  go,  which  make 
faft  the  Shrowds  below. to  the  Chains.  Sometimes, 
but  rarely,  the  Main-Stays  of  a  Ship  are  fet  tauj;  t 
by  Dead-Mens-Eyes  and  Lanniers.  The  Crowfeet 
always  do  reeve  through  Dead-Mens-Eyes. 

DEAD-RECKONING,  at  Sea,  is  that  Eftima- 
tion,  Judgment,  or  Conjedure,  which  the  Seamen 
make  of  the  Place  where  the  Ship  is,  by  keeping  an 
Account  of  her  Way  by  the  Log,  by  knowing  ne 
Coutfe  they  have  fteered  by  the  Compafs,  and  by 
rectifying  all  with  Allowance  for  Drift,  Lee,  Way, 
<&c.  according  to  the  Ship’s  Trim  ;  fo  that  nu 
Reckoning  is  without  any  Obfervation  of  the  Sun, 
Moon,  and  Stars, ^  and  is  to  be  rectify  d  as  often  as 

any  Good  Obfervation  can  be  had.  . 

DE  AD-Rifing,  a  Term  in  the  Ship^  for  that  Part 
of  her  which  lies  aft  between  the  keel  and  her 
Floor  Timbers,  and  next  adjoining  to  the  Stern-x  oft 
under  the  Bread-Room  in  a  Man  of  War. 

DEAD-WATER,  is  the  Eddy  W ater  juft  behind 
the  Stern  of  a  Ship;  and  if  a  Ship  hath  a  great  Ed¬ 
dy  follows  her  Stern,  they  fay  floe  makes  much  Dead 
Water  :  This  is  fo  called  becaufe  it  doth  not  pals 
away  fo  fwiftly  as  the  Water  running  by  her  Sides 

d°DEADS,  in  the  Tin-Miners  Language,  are  fuch 
Parcels  of  common  loofe  Mould  or  Earth  ying 
above  the  Shelf,  as  ufually  contain  the  Shoad 
which  they  find  when  they  are  turning  a 
They  call  alfo  that  Part  of  the  Shelf,  which  con¬ 
tains  no  Oar  or  Metal,  but  enclofeth  the  Load  as  a 
Wall  between  two  Rocks,  by  this  Name.  S 
Tin. 


In  the  Mendip  Lead-Mines^  W'hen  a  Vein  of 
Oar  breaks  off  abruDtly  in  an  Earth,  they  call  it  a 
Deading-Bed ;  and  Earth  without  an  Oar  they  call 
Dead  Earth. 

DEAD  Ropes  in  a  Ship,  are  fuch  as  are  not  run¬ 
ning,  i.  e.  which  do  not  run  in  any  Block. 

DEAFFORESTED  [in  Law-Books ]  the  being 
difcharged  from  being  foreft,  or  fieed  and  ex¬ 
empted  from  Foreft  Laws. 

DEAN.  Originally  the  Decanus  was  io  called, 
becaufe  he  was  an  Eccleliaftical  Magiftrate,  which 
had  Jurifdidion  and  Power  over  Ten  Canons  at 
leaft.  He  is  next  under  the  Bifhop,  and  ordinarily 
Chief  of  the  Chapter  in  a  Cathedral  Church. 

As  there  ure  Two  Foundations  ot  OsLthcuio.1 
Churches,  the  Old  and  the  New,  (the  New  being 
thofe  which  Flcnry  the  Eighth  founded  on  the  Sup- 
preffion  of  the  Abbots  and  Priors,  and  turned  their 
Convents  into  Dean  and  Chapter;)  fo  there  are 
Two  Ways  of  Creating  thefe  Deans.  For  thole  of 
the  Old  Foundation,  are  brought  to  their  Dignity 
much  like  a  Bifhop;  The  Prince  firft  fencing  oul 
his  Conge  d'Eflire  to  the  Chapter  ;  the  Chapter 
there  chufing,  the  King  yielding  his  Royal  Aflenr, 
and  the  Bifhop  confirming  him,  and  giving  his 

Mandate  to  inftall  him.  ,  • 

Thofe  of  the  New  Foundation  are  initalled  by  a 
fhorter  Courfe;  only  by  the  Kings  Letteis  Patent, 
without  either  Eledion  or  Conht  mation.  . 

The  Word  Dean  is  alfo  apply’d  to  divers  that  are 
the  chief  of  fome  peculiar  Churches  or  Chapels; 
as  Dean  of  the  King’s  'Chapel,  of  Ettul  s,  of  Weft-* 
minder,  of  the  Arches,  Of  Battel ,  of  Bohng,  &c 
DEAN  Rural,  or  Urban,  call'd  Decanus  Chnjh- 
anitatis,  was  formerly  an  Ecclefiaftical  Perfon, 
who  had  the  Diftrid  of  ten  Churches  either  m  the 
Country  or  City,  within  which  he  exeicifed  a  ufe- 
ftll  Jurifdiction.  Thefe  Rural  Deans  weie 
times  called  Archipresbyteri,  and  at  firft  weie  both 
in  Order  and  Authority  above  the  Archdeacons. 
They  were  elected  by  the  Clergy,  and  by  their  \  o.es 
again  depofed-f  but  afterwards  they  were  appointed 
and  remov’d  at  the  Difcretion  of  the  Bifhop  .  And 
hence  they  were  called  Decani  Temporarii ,  to  di- 
ftinguifh  them  from  the  Cathedral  Deans,  who 
were  called  Decani  per  pet  ui. 

DE  BENE  ESSE,  a  Term  in  Common  Law,  as 
when  the  Defendant’s  Deposition  or  Bail  is  only  al¬ 
lowed  for  the  prefent,  but  after  moie  lull  Examina¬ 
tion  is  either  to  ftand  or  fall.  . 

DEBENTUR,  was  a  Kind  of  Writing  firft  given 
in  the  late  Times  of  the  Ufurpation  to  the  Soldiei, 
to  fecure  the  Payment  of  his  Arrears ;  tis  ui<fe  a  to 
in  the  Exchequer ,  and  in  the  Kings  Houfe  Deben¬ 
tures  are  given  ufually  to  the  Servants,  for  the  Pay¬ 
ment  of  their  Wages,  Board-Wages,  and  the  like. 
The  Word  is  mentioned  in  the  Act  of  Oblivion, 
12  Car.  2.  c.  2.  and  fince  the  late  Revolution  hath 
been  ufed  in  many  Ads  of  Parliament,  eipecially 
in  that  which  relates  to  the  forfeited  Eftates  in  Ire¬ 
land,  out  of  which  the  Soldier’s  Debentures  are  ap¬ 
pointed  to  be  fatisfied,  n  W.%.  L. 

DEBETT  and  Solet,  is  a  Writ  of  Right  which 
hath  thefe  Words  in  it,  as  formal  Words  not  to 
be  omitted  ;  as  if  a  Man  fue  for  any  thing  that  is 
now  firft  of  all  denied,  *nd  which  hath  been  en¬ 
joyed  by  hirrfelf  and  his  Anceftors  before  him ;  as 
for  a  Mill,  common  Pafture,  &c.  then  both  De- 
bet  and  Solet  muft  be  ufed  in  the  Writ  of  Right. 


'DEBILITY,  [ Debilitas ,  L.  ]  is  a  Weaknefs  of  the 
Body  proceeding  from  Swooning,  Fainting,  Hun¬ 
ger,  Difeafe,  or  otherwife.  Blanchard. 

DEB11U, 


DEC 


DEC 


T 


DEBITO,  is  a  Writ  that  lieth  where  a  Manow- 
eth  Money  upon  Obligation,  or  other  Bargain  tor 
any  thing  fold  unto  him.  L. 

DEBRUISED,  a  Term  in  Heraldry,  when  a 
Pale ,  <&c.  is  born  upon  any  Beaft  in  an  Efcut- 
cheon  ;  for  then  they  fay,  the  Beajl  is  debruifed  of 
the  Pale. 

DECAGON,  [Ai of  A^  ten  and  ysv'tei ,  Gr. 
a  Corner.]  is  a  plain  Eigure  in  Geometry,  having 
io  Sides  and  Angles ;  and  if  they  are  all  equal  to 
one  another,  ’tis  then  called  a  Regular  Decagon,, 
and  it  may  be  infcribed  in  a  Circle. 

Propofition. 

The  Side  of  a  Regular  Decagon  is  in  Po  wer  and  Length 
equal  to  the  greatejl  Segment  of  an  Hexagon ,  cut 
according  to  Extreme  and  Mean  Proportion.  9  e. 
12.  Euclid. 


Let  the  Line  db ,  the  Radius  or  Side  of  zn  Hexa¬ 
gon ,  cut  into  Extream  and  Mean  Proportion  in  e , 
(P.  11.  e.  2.  Euclid.)  be  applied  to  the  Circle  in  the 
Point  b ,  and  then  produced  till  b  a  be  the  Side  of 
a  Decagon ,  or  the  Chord  of  3d0. 

I  fay  b  a  is  equal  to  b  e ,  and  the  a  b  az=.b  e. 

Draw  b  c,  a  e ,  and  d  e . 

Demonstration. 

The  Angle  b  c  a=z  3 6°,  and  confequently  the 
equal  ones  c  b  a  and  a ,  each  =  72°,  wherefore  db  c 
rnuft  be  io£°.  Alfo  fince  db-=.  b  c,  the  =  Angles 
d and  deb  =; muft  be  exadt  =  36°.  and  therefore  the 
v/hole  Angle  ac  d-=.  720.  or  the  Angle  of  a  Penta¬ 
gon  ;  wherefore  the  A ’s  a  be  and  adc  are  Similar, 
and  confequently  a  d  :  a  c  ::  a  c  :  a  b,  that  is,  ad\ 
db  ::  db  :  ba-y  wherefore  the  whole  Line  da  is 
cut  into  Extream  and  Mean  Proportion  ,-  and  there¬ 
fore,  fince  d  b  is  alfo  fo  divided  by  the  Suppofition, 
the  whole  Line  da  :  b  d : :  as  the  whole  Line  d  b : 
b  a ,  but  in  the  fame  Proportion  isbd  tob  e-,  where¬ 
fore  ba  muft  be  equal  to  be ,  and  the  Power  of  one 
to  the  Powe-r  of  the  other. 

A  Fortification  alfo  confifting  of  10  Baftions,  is 
fometimes  called  a  Decagon. 

DECAMERIS,  [of  A ten,  and  [tifls,  Gr.  a 
Part]  a  tenth  Part,  a  Term  ufed  by  fome  Authors 
to  mark  and  meafure  the  Interval#  of  Sounds. 

DECAMERON,  a  Work  containing  the  Tranf- 
adtions  or  Convention  of  ten  Days.  Gr. 

DECAMP,  when  an  Army  raifes  its  Camp,  and 
departs  from  the  Place  where  it  lay  before,  they  fay 
it  is  Decamped. 

DECANT ,  to  Decant  a  Liquor  is  to  pour  off 
the  clear  Part  of  it  by  Inclination,  as  the  Chymifts 
fpeak,  that  fo  it  may  be  without  any  Matter  or 


Sediment;  and  this  Action  the  Chymifts  call  a 
Decantation. 

DECEMBER,  [fo  call’d  of  Decern  ten,  LT  be- 
caufe  in  Ronu'us' s  Time  the  Year  was  began  in 
March ,  and  fo  was  their  tenth  Month. 

DECEM  TALES:  See  Tales. 

DECEPTIONS,  is  a  Writ  that  lieth  againft 
him  that  deceitfully  doth  any  thing  in  the  Name  of 
another,  for  one  that  receiveth  Damage  or  Hurt 
thereby.  L. 

DECIDUOUS,  [decidvusy  L  1  is  that  which  is 
apt  or  ready  to  fall,  and  is  ufed  in  reference  to  the 
Flowers  and  Seeds  of  Plants :  Thus  the  Botanijls 
fay,  in  fome  Plants  the  Perianthium  or  Calyx  is  de¬ 
ciduous  with  the  Flower,  i.  e.  falls  from  off'  the 
Plant  with  it,  but  in  others  it  is  not. 

DEC1ES  TANTUM,  is  a  Writ  which  lieth 
againft  a  Juror  which  hath  taken  Money  for  the 
giving  of  his  Verdict ;  called  fo  of  the  Effedt, 
becaufe  it  is  to  recover  ten  times  fo  much  as  he 
took.  L. 

DECIL,  [in  Aflronojny]  an  Afpedt  or  Pofition 
of  two  Planets,  when  they  are  diftant  from  each 
other  a  tenth  Part  of  the  Zodiack. 

DECIMAL  Fraction,  is  that  which  hath  for  its 
Denominator  1.  with  a  Cypher  or  Cyphers  annex¬ 
ed  ,  aS  -jo')  y  cT~ ;  1  o'io  > 

Which  Denominator,  for  Brevity  and  Conve¬ 
nience  fake,  is  molt  commonly  exprelfed  by  a  Point 
or  a  Comma  fet  on  the  Left-hand  of  the  Numera¬ 
tor  ,-  thus,  .5  is  4^.  46  is  fl*.  and  .125  is  a  Hundred 
Twenty-five  Parcs  of  any  thing,  fuppofed  to  be  di¬ 
vided  into  100  fuch  Parts. 

N.  B.  As  Cyphers  fet  on  the  Right-hand  of  In¬ 
tegers  do  increafe  the  Value  of  them  Decimally,  as 
2,  20,  200,  <&c.  fo  when  fet  on  the  Left-hand  of 
Fradtions,  they  decreafe  the  Value  Decimally,  as 
,5.  ,05.  ,005.  &c.  but  fet  on  the  Left-hand  of  In¬ 
tegers,  or  on  the  Right-hand  of  Fradtions,  they  fig- 
nify  nothing,  but  only  to  fill  up  Places;  thus, 
>5000.  or  0005.  is  but  five  Units. 

1.  To  reduce  any  Vulgar  Fradtion,  as  fuppofe  ~ 
of  a  Pound,  Shilling,  Mile,  Yard,  Day,  Hour, 
€ ire.  to  a  Decimal  Fradtion  of  the  fame  Value, 
whofe  Denominator  lhall  be  iooo;  (I  fay  iooo, 
for  10  or  100  are  not  large  enough  to  do  it  with¬ 
out  a  Fradtion.) 

Say,  by  the  Rule  of  Three,  As  8  the  Denomina¬ 
tor  of  the  Vulgar  Fradtion:  Is  to  5  its  Numerator:: 
So  will  iooo  the  Denominator  afligned  :  Be  to  a  4th 
Term,  which,  by  working,  you'll  find  to  be  ,625. 
and  therefore  or  ,625.  is  a  Decimal  of  the 

fame  Value  with  the  former  Fradtions. 

2.  Addition  and  Subtraction  of  Decimals  is  per¬ 
formed  juft  as  Integers,  only  Care  muft  be  taken 
about  duly  placing  each  Parr ;  as  to  which  be  fare 
to  place  all  the  Points  one  under  another,  then  add  or 
fubtradt  as  in  common  Arithmetick,  diftinguiftting 
from  the  Sum  or  Remainder  fo  many  Figures  for 
Decimals,  as  are  the  molt  Decimal  Places  in  any 
of  the  given  Numbers,  as  in  the  following  Exam¬ 
ples; 

In  Addition,  ,73567  64,58 

?7°5  9>7 

,86  ,005 

>5 _  _ 

2,80067  74,285 


In 
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In  Subtraction,  From  35,5 

Take  20,68679 


Remains  14081321 

From  16,05 
Take  10,9999 

Remains  5,0501 

Multiplication  of  Decimal  Fractions. 

General  Rule. 

Tis  no  matter  in  what  Order  either  Multiplicand 
or  Multiplicator  ftand,  only  obferve,  That  there 
mull  be  juft  as  many  Decimal  Farts  cut  off  by  the  Se¬ 
parating  Point  from  the  ProduCt,  as  there  are  Deci¬ 
mals  in  both  Factors :  The  Work  is  juft  as  in  In¬ 
tegers. 

Example  1.  Where  one  Decimal  multiplies 
another. 

>3^5 

,22 


730 

730 


,08030 


Here  the  ProduCt  is  only  8030,  but  a  Cypher  is 
prefix’d  to  make  up  the  five  Decimal  Places,  there 
being  fo  many  in  both  FaCtors. 


,0006 

>5 

,00030 


,464 

o9 

,4176 


41,76 


730 

73° 

80,30 


4!7,6 


next  inferior  Denomination  are  equal  to  that  Inte¬ 
ger,  and  purfue  this  as  far  as  it  will  go,  v.  gr. 

What  is  the  Value  of  this  Decimal  ,8687  of  a 
Day,  or  of  a  Pound  Sterling,  &c. 


Example  2.  Where  one  FaCtor  is  an  Integer,  the 
other  a  Decimal  Fraction. 


22 


100  Cxhe  ProduCl:  will  be 
1000  r 

IOOOO  J 


\ 


7  >652 
76  ,52 
765,2 
76652 


,8687  of  a  Day=2o  h. 
24  (50'.  55" 


,8687  of  a  Pounder: 

(20  17*.  4^.  17- 


Note ,  That  when  a  Decimal  Fraction,  or  mix’d 
Number,  is  to  be  multiplied  by  an  Unit,  with  Cy¬ 
phers  annexed  thereto,  as  10,  100,  iodo,  &c.)  tis 
only  removing  the  Separatrix  fo  many  Places  to¬ 
wards  the  Right-hand  in  the  Multiplicand,  as  there 
are  Cyphers  annexed  to  the  Unit:  Thus,  if ,7652 
were  to  be  multiplied  by 
10 


34748 

i7>374° 

17374 

12 

20,8488 

7480 

60 

374° 

50,9280 

4,4$  fu 

66 

4 

55,6800 

o' 

1,9520 

To  find  the  Value  of  any  Decimal  of  a  Pound  of 
Englifh  Money,  there  is  this  ready  Rule  in  Practice  : 
Suppofe  it  were  required  to  find  the  Value  of  ,8687 
of  a  Pound  3  double  the  firft  Figure  8,  and  becaufe 
6  (the  next  Figure)  exceeds  5,  add  the  Excefs, 
which  is  1,  to  the  former  Double,  and  ’twill  make 
it  173  account  thofe  for  Shillings :  Then  imagining 
that  1,  by  which  6  exceeded  5,  to  be  taken  as  10, 
and  to  ftand  before  the  next  Figure  8,  it  will  make 
18 }  from  which  abate  1,  and  the  Remainder  17  is 
the  Farthings,  which  make  4 d.  17. 

Alfo  ,319  of  a  Pound  =  6  r.  4 d.  37. 

If  the  Second  Figure  be  juft  5,  add  one  to  the 
Shillings,  and  account  the  third  Figure  for  the  Far¬ 
things  ;  if  it  be  lefs  than  5,  add  nothing  to  the  Shil¬ 
lings,  but  account  it  as  fo  many  Tens,  the  third 
Figure  for  Farthings. 

Divifon  of  Decimal  Fractions. 

General  Rule. 

Work  in  all  Cafes,  as  in  Divifion  of  Integers, 
but  only  Obferve,  that  there  be  juft  as  many  Decimal 
Places  (and  no  more)  in  the  Divifor  and  Quotient 
together,  as  there  were  in  the  Dividend. 


22)8,030(53,65 

22)8,030(3,65 

22)80,30(3,65 

66 

66 

66 

143 

H3 

143 

132 

132 

132 

no 

1 10 

no 

0 

0 

0 

The  Reafon  of  which  is,  beCaufe  there  can  be  no 
more  Decimals  in  the  ProduCt,  than  were  in  both 
the  FaClors  ,•  and  the  Cyphers  any  where'  on  the 
Right-hand  may  be  omitted,  as  being  of  no  Value 
here. 

By  Multiplication,  Decimals  are  reduced  to  the 
known  Parts  of  fuch  Integers  as  they  are  Decimals 
of,  in  this  manner  :  Multiply  the  given  Decimal  by 
the  Number  fhewing  how  many  known  Parts  of  the 


In  Decimal  Divifion  there  are  Nine  Cafes,  all 
performed  by  the  General  Rule,  with  a  few  Direc¬ 
tions,  as  folio weth. 

1.  To  divide  a  whole  Number  by  a  greater  whole 
Number; 

To  the  Dividend  add  Cyphers  at  Pleafure,  and 
the  Quotient  will  be  all  Decimal  Parts,  ac¬ 
cording  to  the  Number  of  Cyphers  added  : 
Thus,  if  22  were  to  be  divided  by  365. 

365)22  ,oooo(,6o2,  &c. 

2190 

1000 

730 


270 


2  Ttt 


2.  To 
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2.  To  divide  a  leffer  whole  Number  by  a  greater 
mix’d  Number  , 

Add  as  many  Cyphers  to  the  Dividend,  as  (at 
leaft)  there  are  Places  in  the  Divifor  : 

Thus,  3,65)22,0000(6,02 

Here,  becaufe  there  are  four  Decimal  Places  in  the 
Dividend  (by  the  annexed  Cyphers)  and  but  two 
in  the  Divifor,  there  muft  be  two  in  the  Quo¬ 
tient. 

3.  To  divide  a  whole  Number  by  a  Decimal  Frac¬ 
tion,  annex  (at  leaft)  as  many  Cyphers  to  the 
Dividend,  as  there  are  Places  in  the  Divifor  : 

Thus,  3,65)22,0000(602 

Here,  there  being  three  Places  of  Decimals  in  the 
Divifor,  and  but  three  in  the  Dividend,  there  can 
be  none  in  the  Quotient. 

4.  To  divide  a  mix’d  by  a  whole  Number  : 

22)8,030(3,65 

Here,  there  being  no  Decimals  in  the  Divifor,  but 
three  in  the' Dividend,  there  muft  be  three  in  the 
Quotient. 

5.  To  divide  a  mix’d  Number  by  a  mix’d  Num¬ 
ber  :  -  1 

2,2(80,30(36,5 

Here,  the  Dividend  having  two  Places  of  Deci¬ 
mals,  and  the  Divifor  one,  there  muft  be  one  in 
the  Quotient. 

6.  To  divide  a  mix’d  Number  by  a  Decimal  Frac¬ 
tion,  as  if  80,30  were  to  be  divided  by  ,365, 
here  add  three  Cyphers  to  80,30  the  Dividend, 
becaufe  it  may  have  as  many,  or  more,  Decimal 
Parts  than  are  in  the  Divifor,  and  it  will  ftand 

Thus,  365)80,30000(22,00 
730- 

73O,  &€. 


And  becaufe  the  Dividend  hath  five  Places  of  De¬ 
cimals,  and  the  Divifor  but  three,  there  muft 
be  two  in  the  Quotient. 

7.  To  divide  a  Decimal  by  a  whole  Number : 

22), 8030(50365 

Here  needs  no  Cyphers  be  annexed,  becaufe  the 
Dividend  is  (apparently)  bigger  than  the  Divi¬ 
for  ;  but  becaufe  the  Dividend  has  four  Places  in 
it,  and  the  Divifor  none,  a  Cypher  muft  be  pre¬ 
fixed  in  the  Quotient  to  fupply  it,  and  fo  the  true 
Quotient  will  be  ,0365. 

8.  To  divide  a  Decimal  by  a  mix’d  Number: 

3,65),8&3'6{,22 

Here,  ’tis  plain,  the  Quotient  muft  be  ,22,  becaufe 
there  are  four  Decimals  in  the  Dividend,  and  but 
two  in  the  Divifor. 


9.  To  divide  one  Decimal  by  another  : 

,22)8330(3,65 

Here  ’tis  plain  by  the  General  Rule. 

But  fometimes  Cyphers  muft  be  added  to  the  Divi¬ 
dend,  as  when  the  Divifor  is  bigger  than  the  Di¬ 
vidend  : 

Thus,  365),22,oooo(,6o2 

Where  fix  Places  of  Decimals  being  in  the  Divi¬ 
dend,  and  three  in  the  Divifor,  three  muft  alfo 
be  in  the  Quotient. 

Note,  That  when  any  Number ,  ( either  Decimal 
or  Mix'd)  is  given  to  be  divided  by  an  Unite , 
with  Cyphers  annex'd  thereto  (as  10,  100, 
loco,  dec.)  it  it  only  removing  the  Separatrix 
in  the  Dividend  fo  many  Places  farther  toward 
the  Left-hand ,  as  there  are  Cyphers  annexed  to 
the  Unite ,  prefixing  Cyphers  to  the  Dividend ,  to 
Jupply  the  vacant  Places  (if  tieed  be)  : 

Thus,  if  7562  were  to  be  divided 

\„  ,‘tf  'I  ‘vf  *  ’ 

r 10  "\  £"756,2 

\ 100  (  ^75,62 

Bye  1000  >The  Quotient  is  <7,562 

)  10000  ^  ^,7562 

C 100000 J  V  ,07562 

DECIMAL  Scales  ( Vide  Leybourne's  Curfus ,  p. 
173.)  are,  in  the  General,  any  Scales  that  are  di¬ 
vided  Decimally.  But  for  the  expediting  of  Deci¬ 
mal  Arithmetick,  there  are  in  Ufe  fome  Scales  of 
Money,  Weights,  Meafures,  which  are  made  from 
Tables  bearing  thofe  Names,  and  ferve  readily,  by 
Infpedion  only,  to  fhew  you  the  Decimal  Fradion 
which  properly  belongs  to  any  Part  of  Weight,  or 
Meafure,  &c.  Thefe  Scales  are  ufually  placed  on 
a  fquare  Ruler,  and  are  about  Nine  in  Number  : 

1.  One  of  Lnglifj  Coin,  Two  Shillings  being  the 
Integer. 

2.  Troy  Weight,  Two  Penny-weight  being  the 
Integer. 

3.  Averdupois  Great  Weight,  28  lb.  being  the 
Integer. 

4.  Averdupois  Little  Weight,  16  oz.  or  1 //>.,  be¬ 
ing  the  Integer. 

5.  Liquid  Meafure,  36  Gallons  being  the  Inte¬ 
ger. 

6.  Dry  Meafure,  Eight  Bufhels  being  the  Inte- 
ger. 

7.  Long  Meafiire,  one  Ell  or  Yard  being  the 
Integer. 

8.  Foot  Meafure,  where  12  Inches  is  the  Inte¬ 
ger.  And, 

9.  Time  and  Motion,  where  one  Hour,  Minute, 
&c.  may  be  the  Integer. 

To  every  one  of  thefe  there  is  joined  another 
Decimal  Scale,  divided  into  100  or  1000  equal 
Parts  :  So  that  if  you  look  on  any  Divifion  in  any 
of  the  nine  Scales,  you  may  eafily  fee  what  Divi¬ 
fion,  or  Part  of  a  Divifion,  anfwers  to  it  in  the 
adjacent  Decimal  Scale  :  And  corifequently  it  will 
very  readily  fhew  you  what  Decimal  Fradion  an¬ 
fwers  to  any  Part  of  Money,  Weight,  Time,  Mea¬ 
fure,  &c.  as  well  as  it  will  give  the  Value  of  any 
Decimal  Fradioq  in  the  correfponding  Parts  of  any 

Inte- 
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Integer.  Thus  if  in  the  Money  Scale  you  take  out 
any  Part  of  Two  Shillings,  as  fuppofe  8  Pence  3 
Farthings,  you  will  find  the  correfponding  Decimal 
to  be  464-  Or  if  in  the  Decimal  Scale  contigu¬ 
ous  to  it,  you  would  know  what  Part  of  Two  Shil¬ 
lings  anfwers  to  this  Decimal  Fraction  .771,  you 
will  find  the  correfponding  Point  in  the  Money 
Scale,  to  be  18  Pence  2  Farthings:  Andfo  for  the 

reft* 

DECIMIS  Solvendis  pro  pojfejfionibus  alienigena - 
rum, ,  is  a  Writ,  or  Letters  Patents,  yet  extant  in 
the  Regifter,  which  lay  againft  thofe  that  had  farm  d 
the  Priors  Aliens  Lands  of  the  King  s,  for  the  Rec¬ 
tor  of  the  Parifh  to  recover  his  Tythe  of  them.  L- 
DECINERS,  or  Decenniers ,  or  Definers.  De- 
cennarii  [in  our  Old  Law']  were  fuch  as  had  the 
Turifdi&ion  over  10  Friburghs,  for  keeping  the 
Kind’s  Peace  ;  and  the  Limits  or  Compafs  of  their 
TurifdiCcion  was  called  a  Decenna ,  faith  Bratton, 
Lib.  3.  Tratt.  2.  Gap.  15.  In  the  Saxons  Times, 
thefe  feem  to  have  had  large  Authority,  taking  Cog- 
nifance  of  Caufes  within  their  Circuit,  and,  redref- 
fincr  Wrongs  by  way  of  Judgment.  In  latter  times, 
the  Word  came  to  fignify  fuch  an  one,  as  by.  Oath 
of  Loyaltv  to  his  Prince  was  fettled  in  the.  Combi¬ 
nation  or  Society  of  fuch  a  Dozein  j  and  a  Doze  in 
feems  then  to  be  extended  as  far  as  a  Leet,  became 
in  Leets  only  this  Oath  is  adminifired-  by  the  Stew¬ 
ard,  and  taken  by  all  from  12  Years  old  and  up¬ 
ward,  that-  dwell  within  the  Leet.  Now  there  are 

no  Decembers ,  but  -Leets. 

DECK  of  a  Ship ,  is  a  Planked  Floor  on  which 
the  Guns  lie,  and  the  Men  walk  to  and  fro.  In, 
great  Ships  there  are  three  Decks,  Firft,  Second, 
and  Third,  beginning  to  account  from  the  lowelt  3 
and  fome  alfo  have  an  Half  Deck ,  which  reaches 
from  the  Main  Mafl  to  the  Stem  ot  the  Ship.^  1  here 
is  alfo  a  Quarter  Deck ,  which  is  from  the  Steerage 
aloft  to  the  Mailer’s  Round-Houfe.  There  is  alio 
fometimes  a  Spare  Deck,  which  is  the  uppermo 
of  all,  and  is  between  the  Main  Mail  and  the 
Miffen.  This  Deck  is  called  alfo  the  Or  lope : 

Which  iee.  .  ,  .  .  *  . 

DECK  Nails,  are  fuch  as  are  ufed  for  fattening 

Decks  of  Ships,  doubling  of  Shipping,  and  for 
Floors  laid  with  Planks.  They  are  of  two  Sorts, 
Dye-headed  and  Clafp-headed.  Their  Sizes  are  from 

1  to  0  Inches.  ,  _.  .  „ 

DECLARATION  [in  Common  Law]  is  alhew- 

ing,  in  Writing,  the  Grief  and  Complaint  of  the 
Demandant  or  Plaintiff,  againft  the  Defendant  or 
Tenant,  wherein  he  is  fuppofed  to  have  received 
fome  Wrong  :  And  this  ought  to  be  plain  and  cer¬ 
tain,  both  becaufe  it  impeaches  the  Defendant,  and 
alfo  compels  him  to  anfwer  thereto. 

DECLENSION  of  a  Difeafe,  is  when  it  recedes 
from  its  Height,  and  the  Patient  is  beyond  Danger . 

DECLIN ATION  Apparent ,  is  the  Diftance  of 
the  apparent  Place  of  a  Planet  from  Pat  Equator 
DECLINATION  of  the  Sun,  is  the  Diftance  of 
the  Parallel  to  the  Equator  which  the  Sun  runs  m 
any  Day,  from  the  Equator  ltfelf  :  And  this  Dif¬ 
tance  (on  the  Globe)  is  reckon  d  on  the  Meridian  , 
and  according  as  this  Diftance  is  towards  either  of 
the  Poles  of  the  World,  ’tis  called  North ,  or  South 

®  Tofind 'the  Sun’s  greateft  Dedinati™,  votl  muft 
bv  fome  very  lar^e  Quadrant,  or  fuch  like  Inftru- 
Jent,  take  the  Sun’s  greateft  Meridian  Altitude,  and 

hisleaft  at  the  two  Solftices;  the  DifFerpnce  be¬ 
tween  which  is  the  Double  of  the  Sun  s  greateft 


Declination,  or  the  Diftance  of  the  Tropicks  3 
wherefore  Half  of  it  is  the  Thing  fought. 

To  find  the  Sun’s,  or  Stars  Declination  by  the 
Globe  or  Sphere,  bring  the  Sun’s  Place,  Or  the  Star, 
to  the  Meridian,  and  the  Degrees  from  the  Equi¬ 
noctial  there  reckoned,  either  North  or  South,  are 
the  Declination  at  Noon. 


To  find  the  Declination  of  the  Sun  Trigonome¬ 
trically,  having  given,  his  greateft  Declination  and 
Diftance  from  the  next  EquinoCtial  Point : 

Say,  As  the  Rad.  is  to  the  Sine  of  the  Sun's  Dif¬ 
tance  from  the  next  E^uinottial  Point,  fo  is  the 
Sine  of  the  Suns  greatef  Declination  to  the  Sine 
of  the  prefent  Declination. 

Example.  Suppofe  the  Sun’s  Diftance  from  the 
next  Equinoctial  Point,  to  be  3°°-  °o.  The 
greateft  Declination,  23°.  30ft 

Then  to  the  Sine  of  30°.  ooft  —  9^9^97° 

Add  the  Sine  of  23°.  30'.  —  9,600700 

And  the  Sum  (lefs  Rad.)  —  Sine  of  ^.1^299670 

Which  is3  the  Sun’s  prefent  Declination  required. 

How  to  find  the  Declination  of  a  Planet  or  Star 
that  hath  Latitude.  See  Newton’s  Ajtronom.  Brit. 

^  In°  tlie  Pythagorean  or  Copernican  Syftem,  the 
Sun’s  Declination  is  exprefs’d  by  the  Complement 
of  his  Diftance  from  the  Pole,  or  by  the  Diftance 
of  the  Pole  from  the  Horizon  of  the  Disk,  and  is 
called  the  R efettion.  And  the  Proportion  to  find 

“  As'rtie  Rad.  to  the  Sine  of  the  Diftance  of  the 
two  Poles  of  the  Ecliptick  and  the  Equator  :  So  is 
the  Sine  of  the  Sun’s  Longitude  to  the Co-fine :  of 
his  Diftance  from  the  nest  Pole.  1  he  Comple¬ 
ment  of  which  laft  is  the  Reftedton,  the  Diftance 
of  the  Sun  from  the  Horizon  of  the  Disk,  or  his 

Declination.  _  ,,  .  c  ,  c  -  . 

To  find  readily  the  Declination  of  the  bun,  by 

Projection  of  Part  of  the  Analemma  ;  having  his 
Place  in  the  Ecliptic,  and  his  greateft  Declmation. 
Draw  E  C  for  the  EquinoClial,  and  P  C  for  the. 


¥ 


Azimuth  of  Eaft  and  Weft,  and  with  60  Deg.  of 

the  Chords  fweep  the  Ark  E  P.  Set  23  Deg.  30 

Mm. 


DEC 


DEC 


Min.  the  Sun’s  greateft  Declination,  from  E  to 
and  draw  $  C  for  one  Quadrant  of  the  Ecliptick. 
Set  the  Sine  of  the  Sun’s  Longitude,  or  Diftance 
from  the  next  Equinoctial  Point  from  C  to  ©  in 
the  Ecliptic  C  being,  fuppofe,  42  Deg.  then 
will  the  neareft  Diftance  from  ©  to  E  C,  be  the 
Sine  of  the  Sun’s  prefent  Declination  =  to  P  C  = 
to  the,  Ark  F  E,  meafured  on  the  Chords. 

DECLINATION  of  the  Mariners  Compafs ,  is 
its  Variation  from  the  true  Meridian  of  any  Place. 
How  to  find  this,  fee  in  Variation. 

DECLINATION  True ,  is  the  Diftance  of  the 
True  Place  of  a  Planet  from  the  Equator. 

DECLINATION  of  a  Wall ,  or  Plane  for  Dials, 
is  an  Arch  of  the  Horizon,  comprehended  either 
between  the  Plane  and  the  Prime  Vertical  Circle, 
if  you  account  it  from  the  Eaft  or  Weft,  or  elfe 
between  the  Meridian  and  the  Plane,  if  you  account 
it  from  the  North  or  South. 

There  are  many  Ways  given  by  Authors,  for  find¬ 
ing  the  Declination  of  a  Plane ;  of  which,  all  thofe 
that  depend  on  the  Magnetic  Needle  deferve  to  be 
fufpeCted  upon  many  Accounts.  The  common  Me¬ 
thod  alfo,  by  finding  the  Sun’s  Horizontal  Diftance 
from  the  Pole  of  the  Plane,  is  fubjeff  to  many  Er¬ 
rors  and  Difficulties.  Mr.  Oughtred' s  Way,  by  a 
Semicircle  drawn  on  a  fquare  Board,  is  the  plaineft 
and  eafieft  Method  that  can  be  well  thought  on  of 
that  Nature;  but  then  there  is  Difficulty  in  fettmg 
the  Pin  truly  perpendicular,  as  well  as  in  placing 
the  Board  truly  horizontal  ;  and  at  the  fame  time  is 
required  the  Sun’s  Declination  and  Azimuth  to  be 
had  exactly.  The  very  beft  Way  therefore  that  I 
ever  met  with,  for  finding  the  Declination  of  a 
Plane,  is  to  get,  on  a  large  fquare  Piece  of  Brafs  or 
Wood,  a  Limb  accurately  divided  into  360  Degrees, 
and  (if  it  can  be)  every  5  Minutes,  on  the  Centre 
of  which  moves  an  Horizontal  Dial,  purpofely  made 
for  the  Latitude  of  the  Place,  and  which  hath  a 
fmall  Bit  of  fine  Brafs  fix’d  on  its  Meridian  Line, 
"like  a  fiducial  Edge,  to  cut  the  Degrees  in  the  Limb. 
The  Ufe  of  which  is  very  eafy  ;  for  at  any  time 
when  the  Sun  fhines,  you  need  only  apply  that  Side 
of  the  Square  to  the  Plane  where  are  60  Degrees 
on  the  Limb  ;  and  then  fetting  it  as  -nearly  as  you 
can,  horizontally,  turn  the  Dial  about,  till  it  fhew 
exadtly  the  true  Hour  of  the  Day  (which  before 
muft  be  rightly  found,  and  a  Watch  fet  to  it)  and 
then  will  the  fiducial  Edge  cut  the  Degrees  of  the 
Plane’s  Declination ;  and  which  way  to  account  it 
will  be  eahly  feen,  becaufe  the  Dial  pointing  true 
North,  gives  you  an  Idea  of  all  the  Points  of  the 
Compafs. 

And  this  Method  will  be  of  great  Ufe  to  fuch, 
whofe  Bufinefs  is  to  make  many  Dials  in  or  near 
the  fame  Latitude. 

DECLINATORIES,  are  Boxes  fitted  with  a 
Compals  and  Needle,  to  take  the  Declination  of 
Walls  for  Dialling,  &c. 

DEINCLINERS  [in  Dialling ]  are  fuch  incline- 
ing  Dials  as  both  decline  and  incline,  or  recline, 
at  the  fame  time. 

DECLINING  Erefl  Dials ,  how  to  make.  See 
Dial  in  erefl  declining  Dials. 

DECLINING  Erefl  Planes.  See  erefl  declining 
Planes. 

DECLINING  S  ^eclin'tng\  Dials, are  thofe  whofe 

£  Inclining  3 

Planes  neither  face  diredtly  any  of  the  four  Cardinal 
Points;  nor  are  they  either  perpendicular  or  parallel 
jto  the  Horizon. 

For  the  deferibing  of  thefe  Dials ;  firft,  make  an 
crebt  one  for  the  given  Declination,  according  to 


the  Direction  in  erefl  declining  Dials  ■  then  let  the 

Height  of  the  Stile  above  the  Subftile  be  the 

5  Difference  between?  ^  n  1  j  r 
i  Sum  of  J  the  Co-latitude  of 

Inclination , 

Reclination. 

DECLINING {%%*«} TUm.  SeeDulPIa, 

DECLIVIS  Mufculus.  See  Obliquus  defeendens 
feu  Declivis. 

DECOCTION,  is  a  boiling ' of  fome  Plants, 
Roots,  Seeds,  <&c.  for  Medicinal  Ufe,  being  the 
fame  as  Apozem  :  Which  fee.  L. 

DECOMPOSITION  [in  Chymiflry ,  &c.*|  the 
fame  as  Analyfis  or  Refolution,  &c.  the  Reduction 
of  a  Body  into  the  Principles  or  component  Parts 
it  confifts  of. 

DECORATION  [in  Architeflure~\  an  Ornament 
in  a  Church,  or  other  publick  Place,  or  what 
adorns  or  enriches  a  Building,  Triumphal  Arch, 
<&c. 

DECORATION,  the  peeling  or  unhusking  of 
Roots,  Seeds,  Fruits,  <&c.  or  the  freeing  of  them 
from  their  Barks,  Rinds,  Husks,  or  Shells.  L. 

DECORUM  or  Decency  [in  Architeflure ]  is  a 
fuiting  of  all  the  Parts  and  Ornaments  of  a  Build¬ 
ing,  fo  as  they  ffiall  become  the  Station  ;  as  Vitru¬ 
vius  fhews,  when  he  fpeaks  of  adjufting  the  feveral 
Orders  to  their  natural  Affe&ions ;  and  he,  as  Mr. 
Evelyn  obferves,  would  never  have  placed  a  Corin¬ 
thian  Column  at  the  Entrance  into  a  Prifon,  nor 
one  of  the  Tufcan  Order  before  the  Portico  of  a 
Church. 

DECREE  [in  the  Civil  Lain]  is  a  Determina¬ 
tion  that  the  Emperor  pronounces,  upon  hearing  a 
particular  Caufe  between  Plaintiff  and  Defendant. 

DECREPITATION  of  Salt ,  or  of  Sal  Gemma, 
is  a  Word  ufed  by  the  Chymifts  for  a  kind  of  Cal¬ 
cination  of  Salt,  thus  3  An  Earthen  unglazed  Pot 
is  heated  red  hot  over  the  Fire,  and  then  an  Ounce 
of  Salt  is  thrown  into  it,  and  the  Pot  is  prefently 
covered  ;  a  great  cracking  Noife  arifes,  whence 
comes  the  Word  Decrepitation.  If  more  Salt  be  to 
be  decrepitated,  the  Pot  muft  be  kept  ftill  red  hot, 
and  you  muft  proceed  as  at  firft.  The  Defign  of 
it  is  to  free  the  Salt  from  fuperfluous  Moifture  ; 
but  it  renders  the  Salt  fo  porous  and  apt  to  imbibe 
the  Humidity  of  the  Air,  that  it  muft  a  ways  be  kept 
in  a  Phial  well  flopp’d,  or  elfe  the  Air  will  foon 
moiften  it  anew. 

DECRETALS,  are  a  Volume  of  the  Canon- 
Lav/,  containing  the  Decree  of  feveral  Popes ;  or 
elfe  a  Digeft  of  the  Canons  of  all  the  Councils 
pertaining  to  one  Matter,  and  under  one  Head. 

DECUPEL  ATION,  the  fame  with  Decantation 
Which  fee. 

DECUPLE  [ Decuplex ,  L.~\  a  Term  in  Arith¬ 
metic k,  of  Relation  or  Proportion,  implying  a  Thing 
to  be  ten  times  as  much  as  another. 

DECUSSATION  [a  Term  in  Opticks"]  is  the 
crofting  of  any  two  Lines,  Rays,  <&c.  when  they 
meet  in  a  Point,  and  then  go  on  apart  from  one 
another. 

DECUSSORIUM  is  a  Surgeon’s  Inftrument, 
wherewith  the  Dura  Mater  being  highly  preffed,  is 
accurately  adjoined  to  the  Skull,  that  the  purulent 
Matter  gathered  betwixt  the  Skull  and  the  Skin, 
called  Dura  Meninx ,  or  Mater ,  may  be  evacuated 
by  a  Hole  made  with  a  Surgeon’s  Inftrument,  cal¬ 
led  Trepanum.  Blanch. 

DECYPHERING,  the  Art  or  A£t  of  finding 
the  Alphabet  of  a  Cypher,  or  of  explaining  a  Let¬ 
ter  written  in  Cyphers. 


DEDI, 


D  E  F 


D  E  F 


v  -  .*?•  v”*fcw*v. 


DEDI,  is  a  Warranty  in  Law,  to  the  Feoffee  and 
his  Heirs,  as  if  it  be  faid  in  a  Feoffment,  A.  B. 
has  given  and  granted,  <&c.  they  call  it  a  War¬ 
ranty. 

DEDIMUS  Potcfidtem ,  is  a  Writ  whereby  a 
Commiffion  is  given  to  a  private  Man,  for  the 
fpeeding  of  fome  Aft  appertaining  to  a  Judge  ;  and  • 
by  the  Civilians ,  is  called  Delegation.  L. 

DEEDS  [in  Common  Law]  fignify  Writings, 
that  contain  the  Effeft  of  a  Contraft  made  between 
Man  and  Man.  See  more  in  Fait. 

DEEMSTERS,  are  a  kind  of  Judges  in  the  IJle 
of  Man ,  chofen  from  among,  and  by  themfelves, 
who,  without  Procefs,  Writing,  or  Charge,  decide 
all  Controverfies  there. 

DE  DEONERANDA  pro  rata  portionis ,  is  a 
Writ  that  lies  where  a  Man  is  diftrained  for  Rent 
that  ought  to  have  been  paid  by  others  proportion- 

a^EEP  Sea-Line ,  is  a  fmall  Line  to  found  with, 
when  a  Ship  is  in  very  deep  Water  at  Sea  ;  at  the 
End  Of  it  is  a  Piece  of  Lead,  called  the  Deep-Sea- 
Lead ,  at  the  Bottom  of  which  is  a  Coat  of  White 
Tallow,  to  bring  up  Stones,  Gravel,  Sand,  Shells, 
or  the  like,  from  the  Bottom,  and  to  know  the 
Differences  of  the  Ground,  which  having  been  be¬ 
fore  difcovered  by  other  Oblervations,  and  entered 
in  their  Books,  they  guefs,  by  their  Soundings,  what 
Coafts  they  are  upon,  tllo’  they  cannot  fee  Land. 
If  it  happens  that  no  Ground  come  up  upon  the 
Tallow,  they  guefs  they  are  upon  Ouzy  Ground, 
which  they  difcover  by  founding  again  with  a 
Woollen  Cloth  upon  the  Lead,  whereby  this  Ground 

will  be  brought  up.  .  . 

DE  Effendo  quietum  de  Telomo ,  is  a  Writ  which 
lieth  for  them  which  are  by  Privilege  freed  from 
the  Payment  of  Toll.  L. 

DE  Expenfs  Militum ,  is  a  Writ,  Commanding 
the  Sheriff  to  levy  fo  much  a  Day  for  the  Expences 
of  a  Knight  of  the  Shire  ;  and  a  like  Writ  to  levy 
Two  Shillings  a  Day  for  every  Citizen  and  Burgefs, 
call’d  De  expenfs  Civium  <&  Burgenfium.  L. 

DEFAULT  [in  Heraldry']  a  Term  ufed  of  a  Beafl 
whofe  Head  is  cut  off  fmooth,  in  which  it  differs 
from  erafied,  where  it  is  as  it  were  torn  off,  and  the 
Neck  left  ragged. 

DEFAULT,  is  a  Negleft  or  Omiffion  of  Ap¬ 
pearance  before  a  Court  of  Juftice,  for  which 
Judgment  may  be  given  againft  the  E)efaulter. 

DEFECTIVE  or  Deficient  Nouns  [in  Grammar] 
are  fuch  as  want  either  a  Number,  a  particular  Cafe, 
or  are  Indeclinable. 

DEFEISANCE,  DEFEIZANCE,  figmfies  [m 
LavffsL  Condition  relating  to  a  Deed,  as  an  Obli¬ 
gation,  Recognizance,  or  Statute,  which  being  per¬ 
formed  by  the  Obligor  or  Recognizor,  the  Aft  is 
difabled  and  annulled,  as  if  it  had  never  been  done. 
The  Difference  between  a  Provifo  or  a  Condition 
in  Deed,  and  a  Defeizance,  is  this  .  That  a  Pro¬ 
vifo  or  Condition  is  annexed  or  inferred  in  the 
Deed  or  Grant,  whereas  a  Defeizance  is  ufually  a 
Deed  by  itfelf. 

DEFENCES  [in  Fortification]  are  all  forts  of 
Works  that  cover  and  defend  the  oppolite  Pods,  as 
Flanks,  Parapets,  Cafemates,  Faulfe-Brays.  Tis  al- 
moft  impoffible  to  fix  the  Miner  to  the  Face  of  a 
Baftion,  till  the  Defences  of  the  oppofite  one  are 
ruin’d  j  i.  e.  till  the  Parapet  of  its  Hank  is  beaten 
down,  and  the  Cannon  in  all  Parts  that  can  fire  up¬ 
on  that  Face  which  is  attacked,  are  difmounted. 

DEFEND  [in  our  ancient  Laws  and  Statutes] 
fignified  to  prohibit  and  forbid.  Leg.Edw.  Confejf. 
c.  37.  and  5  R.  2.  c.  7.  And  in  this  Senfe  Chaucer 

alfo  ufes  it. 


DEFENDANT  [a  Term  in  Law]  is  he  thi 
fueth  in  an  Aftion  perfonal,  as  Tenant,  is  he  which 
is  fued  in  an  Aftion  real. 

DEFENDEMUS,  a  Word  ufed  in  a  Feoffment  of 
Donation,  and  bindeth  the  Donor  and  his  Heir  td 
defend  the  Donee. 

DEFENSIVE,  or  Defenfitive  Medicines  [in  Sur¬ 
gery]  are  Remedies  applied  outwardly,  to  prevent 
an  Inflammation,  or  any  other  Symptom  that  feems 
to  threaten  any  Part,  from  arriving  fo  far  as  to  that 
Part. 

DEFERENT  [in  Afironomy]  an  imaginary  Cir¬ 
cle  or  Orb  (in  the  Ptolemaick  Syftem )  which  is  there 
fuppofed,  as  it  were  to  carry  about  the  Body  of  the 
Planet.  ’Tis  the  fame  with  the  Eccentrick.  The 
two  Points  where  the  Epicycle  interfefts  the  Defe¬ 
rent,  are  called  the  Points  of  the  gteatefl  Elonga¬ 
tion. 

DEFERENTS  [in  Anatomy]  certain  Veffels  of 
the  Body  appointed  for  the  Conveyance  of  Humours 
from  one  Place  to  another.  See  Deferentia  Vafa. 
DEFERENTIA  Vafa.  See  Vafa  Deferentia. 
DEFICIENT  Nouns.  See  DefeBive. 
DEFICIENT  Numbers  are  fuch,  whofe  Parts 
added  together,  make  left  than  the  Integer,  whofe 
Parts  they  be  ,•  as  Eight,  whofe  Parts  being  One, 
Two,  and  Four,  make  but  Seven:  Likewife  the 
Parts  of  Sixteen  make  but  Fifteen,  and  of  Forty- 
five  make  but  Thirty-three. 

DEFICIENT  Hyperbola ,  is  a  Curve  of  that 
Name,  having  but  one  Affymptote,  and  only  two 
Hyperbolick  Legs  running  out  infinitely  towards  the 
Side  of  the  Affymptote,  but  contrary  ways.  See 
Curves. 

DEFILE  [in  Fortification]  is  a  ftraight  narrow 
Lane  or  Paffage,  thro’  which  a  Company  of  Horfe 
or  Foot  can  paft  only  in  File,  by  making  a  fmall 
Front,  fo  that  the  Enemy  may  take  an  Opportunity 
to  flop  their  March,  and  to  charge  them  with  fo 
much  the  more  Advantage,  in  regard  that  thofe  in 
the  Front  and  Rear  cannot  reciprocally  come  to  the 
Relief  of  one  another.  Hence,  to  go  off  File  by 
File,  is  called  Defiling. 

DEFINITE  [in  Grammar]  is  applied  to  an  Ar¬ 
ticle  or  Tenfe  of  a  Verb,  that  has  a  precife  or  deter¬ 
minate  Signification. 

DEFINITION  is  an  exaft  Defcription,  explain¬ 
ing  the  Nature  of  a  Thing  by  effential  Attributes. 
And  there  are  three  things  neceffary  to  make  a  De¬ 
finition  good. 

1.  It  muft  be  Univerfal ;  i.  e.  it  muft  contain 
the  whole  Thing  defined ;  therefore  (as  the  Author 
of  the  Art  of  Thinking  would  have  it)  the  common 
Definition  of  Time  to  be  the  Meafure  of  Motion, 
is  not  good  j  for  Time  may  be  the  Meafure  of 
Reft  as  well  as  Motion. 

2.  It  muft  be  proper,  that  is,  it  muft  agree  with 
the  Thing  defined. 

3.  It  muft  be  clearer  than  the  Thing  defined 
that  is,  it  ought  to  render  the  Idea  ot  it  more  plain 
and  diftinft ;  and  make  us  as  much  as  may  be  to 
underftand  the  Nature  of  it,  and  be  ferviceable  _  to 
us  to  give  a  Reafon  of  its  principal  Properties, 
which  is  that  which  we  ought  chiefly  to  confider  in 
Definitions. 

DEFLAGRATION  [in  Chymifiry]  is  the  en¬ 
kindling  [and  burning,  in  a  Crucible,  a  Mixture 
of  Salvor  fome  Mineral  Body,  with  a  Sulphurous 
one,  in  order  to  make  a  Purification  of  the  Salt, 
or  a  Regulus  of  the  Mineral  :  Of  which  fee  Sal 
Prunella  and  Regulus  of  Antimony. 

DEFLECTION  [in  Navigation^  is  the  Ten¬ 
dency  of  a  Ship  from  her  true  Courfe,  by  Rea- 
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fon  of  Currents,  &c.  which  divert  her,  and  turn 
her  out  of  her  right  way. 

DEFLECTION  of  the  Bays  of  Light,  is  a  Pro¬ 
perty  which  Dr.  Hook  obferved  167*,  and  read  an 
Account  of  it  before  the  Royal  Society,  March  18. 
the  fame  Year.  He  faith*  he  found  it  different 
both  from  Refle&ion  and  Refradion,  and  that  it 
was  made  towards  the  Surface  of  the  opacous  Body 
perpendicularly.  This  is  the  fame  Property  which 
Sir  Jfaac  Newton  calls  Inflection;  of  which,  fee  an 
Account  under  that  Word. 

DEFLORATION,  a  Deflowering,  the  Ad  of 
taking  away  a  Woman’s  Virginity,  the  Penalty  of 
which  is  Death  or  Marriage. 

DEFLU  V1UM,  is  a  Diftemper  in  Trees,  where¬ 
by  they  lofe  their  Bark  ;  ’tis  caufed  by  a  fharp  Hu¬ 
mour,  that  diflolves  the  Glew  whereby  the  Bark  is 
faftned  to  the  Wood ;  and  fometimes  by  too  much 
Drought.  L. 

DliFLUXION  :  See  Catarrh. 

DEFORCEMENT,  in  the  Law  Senfe,  is  with¬ 
holding  Lands  or  Tenements  by  Force  from  the 
Right  "Owner.  Wherefore  a 

DEFORCEOR,  is  he  that  overcometh  and 
cafteth  a  Perfon  out  by  Force. 

DEFORCIATIO,  is  a  Diftraint  or  Seizure  of 
Goods  for  Satisfadion  of  a  lawful  Debt.  In  Af¬ 
fixes  and  Trials  formerly,  the  Claimer  or  Plaintiff 
was  called  fjuarens,  and  the  Poffeffor  or  Defen¬ 
dant  was  called  Deforciant :  Tho’  indeed  the  Origi¬ 
nal  Senfe  of  the  Verb  Deforciare  is  to  keep  Poffellion 
ones  felf,  or  to  turn  another  out  of  his  by  Violence 
and  Force. 

DEGLUTITION,  Swallowing,  is  an  Animal 
Adion,  whereby  Meat  chew’d  in  the  Mouth,  or 
any  thing  more  liquid,  defcends  into  the  Stomach 
by  the  Motion  and  Contradion  of  the  Fibres  of 
the  Gullet.  Blanchard. 

DEGRADATION,  is  a  Term  in  Painting, 
which  expreffes  the  leflening  and  rendering  con- 
fufed  the  Appearance  of  diftant  Objeds  in  a 
Landskip,  fo  as  they  fhall  appear  there  as  they 
would  to  an  Eye  placed  at  that  Diftance  from 
them. 

DEGRADING,  or,  as  it  has  fometimes  been 
written,  Degrading ,  is  die  Punifhment  of  a  Clerk, 
that  being  deliver’d  to  his  Ordinary,  can’t  purge 
himfelf  of  the  Offence  whereof  he  was  convided 
by  the  Jury  j  and  it  is  the  Privation  of  him  from 
thofe  Holy  Orders  which  he  had,  as  of  Deacon, 
Pried,  <&c. 

Formerly  aTo  Knights  have  been  degraded.  See 
18  E.  2. 

In  the  Common  Law  alfo  there  are  two  Sorts 
of  Degrading;  one  Summary,  by  Word  only ; 
the  other  Solemn,  by  diverting  the  Party  degraded 
of  thofe  Orders  and  Rites,  which  are  the  Enfigns 
of  his  Order  and  Degree.  See  13  Car.  2.  c.  15. 

DEGREE,  is  the  360th  Part  of  the  Periphery  of 
a  Circle,  it  is  fub-divided  into  60  Parts,  called  Mi¬ 
nutes,  and  each  of  them  again  into  60  Parts  more, 
called  Seconds ,  and  fo  into  Thirds,  &c. 

DEGREE  of  a  great  Circle,  on  the  Surface  of 
the  Earth  (fuppofing  it  be  of  a  Spherical  Figure)  is 
69  Englijlj  Miles  and  288  Yards  ;  as  appears  by 
the  Concurrent  Mcnfuraticns,  nearly,  of  Mr.  Nor¬ 
wood  and  the  French  Mathematicians.  The  French 
make  a  Degree  365184  Feet  Engliflj,  and  Mr. 
Norwood  367196,  the  Difference  being  only  597 
Yards,  or  1791  Feet-:  And  from  hence,  the  Cir¬ 
cumference  of  the  Earth  vviH  be  24899  Englijh 
Mfl  es. 

DEGREE  Tarodick  :  See  Parodied!. 


DEGREES  of  Fire :  The  Chymifts  reckon  Four 
Degrees  of  Fire.  The  fir  ft  is  made  by  only  2  or  3 
Coals,  and  is  the  moft  gentle  Heat  of  all.  The  2d 
is  with  4  or  5  Coals,  or  only  juft  to  warm  the  Vei- 
fel  fenrtbly,  but  fo  that  you  may  endure  your  Hand 
upon  it  for  fome  Time.  The  3d  Degree  is  when 
there  is  Heat  enough  to  make  a  Pot  boil  that  is 
full  of  5  or  6  Quarts  of  Water.  The  4th  Degree  is 
as  great  a  Heat  as  can  be  made  in  a  Furnace,-  but 
all  thefe  mart  admit  of  fome  Variations,  according 
to  the  Circumftances  of  the  Operations,  Furnaces, 
VefTels,  Quantity  of  Matter,  &c. 

DEJECTION,  the  fame  with  Ejection;  is  going 
to  Stool,  or  an  Evacuation  of  the  Excrements  by 
the  Periftaltick  Motion  of  the  Guts. 

DELEGATES,  in  Law,  are  Commiffioners  de¬ 
legated  or  appointed  by  uhe  King’s  CommiTion, 
to  fit  upon  an  Appeal  m  him  in  the  Court  of 
Chancery,  and  is  granted  in  three  Cafes,'  Firft, 
When  a  Sentence  is  given  in  any  Ecclefiaftical 
Capfe  by  the  Archbifhop,  oi  his  Official.  Second¬ 
ly,  When  a  Sentence  is  given  in  any  Ecclefiaftical 
Caufe  in  Places  exempt.  Thirdly,  When  Sentence 
is  given  in  any  Admiralty  in  Suits  Civil  or  Marine, 
by  order  of  the  Civil  Law. 

DELEGATION,  in  the  Civil  Law  is  a  kind  of 
Novation,  whereby  a  Debtor  appoints  one  that  is 
Debtor  to  him,  to  anfwer  a  Creditor  in  his  Place. 

DELETERIOUS  [ofA>^«,  Gr.  tohurt]  or De~ 
letery  Medicines ,  are  fuch  T  hings  or  Particles  as  are 
of  a  poifonous  Nature. 

DELF,  one  of  the  Abatements  of  Honour  in 
Heraldry,  being  a  Square  in  the  Middle  of  the 
Efcurcheon.  See  Abatements  of  Honour. 

•  DELIGATIO,  Swathing,  is  a  Part  of  Surgery 
that  concerns  the  binding  up  of  Wounds,  Ulcers, 
broken  Bones,  <&rc.  and  it  is  either  Simple  or  Com¬ 
pound  :  The  Simple  is  either  equal  or  unequal  ; 
the  equal  is  only  round,  which  fwathes  the  affedted 
Member  without  any  Declenfion  to  either  Side; 
the  unequal  is  divided  into  Afcia  and  Sima,  which 
at  leaft  differ  upon  the  Account  of  one  being  greater 
and  the  other  lefs ,-  A  feta  declines  little  from  a 
Round,  but  Sima  much.  There  are  a  great  many 
more  Diftindlions  of  Swathing,  taken  from  the 
Likenefs  of  the  Parts  which  are  fwathed,  or  from 
certain  Animals  and  other  Things.  Blanchard. 

DELIQUIUM^zww/,  Swooning,  the  fame  with 
Eclipfs ,  Lipothytnia,  Syncope,  Ajphyxea,  Lipopfy- 
chia ,  <&c. 

DELIQUIUM  Chymicum,  is  either  a  Diftillation 
by  the  Force  of  Fire;  or  a  melting  of  the  Calx, 
which  is  fufpended  in  moift  Cellars,  and  a  Refolu- 
tion  of  it  into  Lixivious  Humour ;  thus  when  Salt 
of  Tartar,  or  any  fuch  fixed  Alkali  is  fet  in  a  Cellar 
or  fome  fuch  cool  Place  in  an  open  Veifel,  it  will 
run  into  a  kind  of  Water,  which  the  Chymifts  call 
Oil  of  Tartar  per  Deliquiunt. 

DELIRIUM,  is  a  Depravation  of  the  Imagina¬ 
tion  and  Judgment,  ariling  from  a  tumultuary  and 
diforderly  Motion  of  the  animal  Spirits,  occafioned 
by  a  Fever ;  whereupon  the  Perfons  affebted  fpeak 
feveral  abfurd  and  incongruous  things.  L.  Blan¬ 
chard. 

DELIACAL  Problem,  a  curious  Problem  among 
the  Ancients,  about  the  Duplication  of  the  Cube. 

DELPHINUS,  the  Dolphin ,  in  Aftronomy,  a 
Conitellation  in  the  Northern  Hemifphere.  The 
Number  of  Stars  in  this  Conftellation,  according 
to  Ptolemy,  are  10  ;  according  to  Tycho,  10  ;  and 
according  to  Mr.  Flamficad ,  18. 

DELI  OIDES,  is  the  Name  of  a  triangular 
Mufcle,  in  Form  like  tfie  Greek  Letter  A ;  it  pro¬ 
ceeds 
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cecds  from  the  Clavkula  or  Channel-Bone,  from 
the  upfper  Procefs  of  the  Shoulder-Blade,  and  from 
the  Procel's  of  the  fame,  which  is  called  Spiniforme ; 
and  being  fattened  to  the  Middle  of  the  Os  humeri , 
lifts  it  diiedtly  upwards^  or  fomewhat  forwards  or 
backwards,  according  to  the  Diredtion  of  its  dif¬ 
fering  Series  or  Fibres. 

DELUGE,  the  Erne  with  an  Inundation  or 
overflowing  of  the  Earth,  either  in  part,  or  in  the 
whole,  by  Water.  There  have  been  fevcral  very 
notorious  Deluges  or  Floods,  whofe  Memorials  are 
recorded  in  Hiftory ;  as  that  of  Ogyges,  which 
overflow’d  almoft  all  Attica  ;  and  that  of  Deucalion , 
which  drowned  all  Thejfaly  in  Greece  ;  but  the  moll 
terrible  one  that  ever  was,  was  that  which  is  ufu- 
ally,  and  very  properly,  called  the  Univerfal Deluge-, 
or  Noah's  Flood ,  which  overflow’d  and  dellroy’d  the 
whole  Earth,  and  out  of  which  only  Noah,  and 
thofe  with  him  in  the  Ark  efcaped. 

Men  have  been  very  lolicitous  to  account  for  this 
difinal  Judgment  Phiioibphically,  and  to  difeover 
from  whence  fuch  an  amazing  Quantity  of  Water 
could  come,  as  was  necefury  to  cover  all  our 
Globe  to  the  Height  of  if  Cubits  above  the  higheft 
Hills  ;  for  to  that  Height,  Mpfts  faith  exprefly, 
Gen.  vii.  .20.  the  Waters  prevailed  ;  and  fome  have 
made  fo  bold  with  him,  as  to  deny  there  were  any 
Mountains  at  all  before  the  Flood,  though  he  ex- 
prefly  mentions  them  as  a  Standard  for  the  Height 
of  the  Water  ;  and  others  have  denied  the  Univer- 
fality  of  the  Deluge,  though  the  Text  be  as  plain  as 
Words  can  deliver,  That  all  the  Hills  over  the 
whole  Earth  vie  re  covered.  Others  have  had  re- 
courfe  to  the  fhifeing  of  the  Earth’s  Center  of  Gra¬ 
vity,  and  fo  will  have  its  Parts  all  drowned  fuccef- 
flvely  :  And  our  famous  Theorift,  Dr.  Burnet , 
makes  an  Earth  as  it  were  on  Purpofe  to  be  drown- 
ed- at  that  time ;  which  being  in  the  Form  of  an 
orbicular  Cruft  on  the  Face  of  the  Sea  (as  we  now 
call  it,  for  he  faith  there  was  none  before  the  De¬ 
luge)  fell  down  into  the  Water,  and  fo  drowned 

its  Inhabitants.  *  , 

Now  for  my  own  part,  I  fhould  not  at  all  be  in 
care  how  to  find  Water  for  fuch  a  Cataftrophe,  if 
that  were  all  that  appeared  neceflary  to  enquire  af¬ 
ter  ;  for  I  could  ealily  believe,  that  the  Great  Crea¬ 
tor  of  the  World  could  foon  either  educe  Subterra¬ 
nean,  bring  down  Super celejlial,  or  create  Waters 
on  purpofe  for  fuch  an  Occafion  ;  tor  nothing  can 
be  too  hard  for  Omnipotence  to  effedt ;  and  I  dare 
not  make  my  Underftanding  q  Judge  how  far  it 
mav  be  expedient  for  Him  to  make  ufe  of  his  Al¬ 
mighty  Power  without  Secondary  Caufes. 

But  the  Matter  lies  not  here,  the  S.  S.  tell  us, 
that  the  Waters  of  the  Deluge  came  from  two 
Funds,  the  Great  Deep  below,  and  the  Rains  above  ; 
to  thefe  therefore  we  muft  ftick,  and  look  no  fur¬ 
ther.  A*ain,  when  we  look  into  the  Internal  Parts 
of  the  Earth,  even  to  the  greateft  Ddpth  Men  have 
ever  digg’d  or  min’d,  we  find  there  that  the  Body 
of  the  Terreftrial  Globe  is  compos  d  of  Strata, 
Rows  or  Layers  lying  one  over  another,  and  which 
appear  to  every  one  that  obferves  them  to  be  Sedi¬ 
ments  of  a  Flood  ;  betides,  in  the  Bodies  of  thefe 
Strata,  though  never  fo  folid,  nay  even  inclofed 
within  the  Solidity  of  the  flrmeft  Fimts,  Marble, 
Stone,  &c.  we  find  a  prodigious  Variety  of  the  Ex- 
uviw  or  Remains  of  Fifties,  fuch  as  their  Shells, 
Teeth,  &c.  as  well  Marine  ones,  as  thofe  which 
live  m  Lakes  and  Rivers;  And  from  a  due  Obfer- 
vation  of  theft,  and  repeated  Conuderatioos  upon 
them,  ft  was,  that  the  Learned  and  Ingenious  Dr. 
Woodward,  Profeflbr  of  Phylick  in  Grefiam  College, 
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founded  what  he  delivers  upon  this  Subject;  which 
therefore  is  not  lb  much  a  Theory,  as  nccelTary  De¬ 
ductions,  and  unavoidable  Coniequcnces  drawn 
from  Matter  of  Fad. 

And  from  hence  it  is,  and  hence  only,  that  he 
deduces  the  following  inferences  relating  to  the  U- 
nivcrfal  Deluge,  in  his  Natural  Hiflory  op  the 
Earth ;  which  appear  to  me  very  reafonable,  and 
are  thefe. 

1.  That  thefe  Marine  Bodies,  and  the  othftr  Spoils 
of  Frefh-water  Fifties,  Were  born  forth  of  the  Sea 
by  the  Univerfal  Deluge,  and  on  Return  of  the  Wa¬ 
ter  back  again  from  oft’  the  Earth,  they  were  left 
behind  at  Land. 

2.  That  during  the  Time  of  the  Deluge,  whilft 
the  Water  was  out  upon,  and  covered  the  Terre¬ 
ftrial  Globe,  all  the  Stone  and  Marble  of  the  An¬ 
tediluvian  Earth ;  all  the  Metals  in  it ;  all  the  Mi¬ 
neral  Concretions ;  and  in  a  Word,  all  Foflils  what* 
ever  that  had  before  attained  any  Solidity,  were 
totally  diflblved ;  their  condiment  Corpufcles  were 
disjoined,  and  their  Cohelion  perfectly  cealed ;  and 
that  the  Paid  Corpufcles  of  thofe  folid  Foflils,  toge¬ 
ther  with  the  Corpufcles  of  thofe  which  were  not 
before  folid,  fuch  as  Sand,  Earth,  and  the  like ;  as 
alfo  all  Animal  Bodies  and  Parts  of  Animals  Boiie'Sj 
Teeth,  Shells;  Vegetables,  and  Parts  of  Vegetables, 
Trees,  Shrubs,  Herbs;  and,  to  be  fhort,  all  Bodies 
whatfoever  that  were  either  upon  the  Earth,  or 
that  conftituted  the  Mafs,  if  net  quite  down  to  the 
Abyfs,  yet  quite  down  to  the  greateft  Depths  we 
ever  dig;  all  thefe,’ he  fays,  were  aflumed  up  pro- 
mifeuoufly  into  the  Water,  and  fuftaifled  in  it,  in 
fuch  manner,  that  the  Water,  and  Bodies  in  it,  to¬ 
gether  made  up  one  common  Mafs. 

3.  That  at  length  all  the  Mafs  that  was  thus 
born  up  in  the  Water,  Was  again  precipitated  and 
fubfided  toward  the  Bottom :  And  that  this  Subli- 
denCe  happened  generally  according  to  the  Laws  of 
Gravity ;  That  Matter,  Body,  or  Bodies  which  had 
the  greateft  Quantity  or  Degree  of  Gravity,  fubliding 
fii-ft  in  order,  and  falling  loweft ;  that  which  had 
the  next,  or  a  ftill  letter  Degree  of  Gravity  fubliding 
next  after ;  and  fo  in  their  feveral  Courfes :  That 
which  had  the  leaft  Gravity  finking  not  down  till 
laft  of  all,  but  fettling  at  the  Surface  of  the  Sedi¬ 
ment,  and  covering  all  the  reft :  That  the  Matter 
fubliding  thus,  form’d  the  Strata  of  Stone,  Earth, 
Marble,  Coal,  &c.  of  which  Strata  lying  one  upon 
another,  the  Terreftrial  Globe,  or  at  leaft  as  much 
of  it  as  hath  ever  been  difplayed  to  Human  View, 
doth  mainly  confift. 

4.  That  the  Strata  of  Marble,  Stone,  and  of  all 
other  folid  Matter  attained  their  Solidity,  as  foon  as 
the  Sand  or  other  Matter,  whefcof  they  confift, 
was  arrived  at  the  Bottom,  and  well  fettled  there  ; 
and  that  all  thofe  Strata  which  are  folid  at  this  Day, 
have  been  fo  ever  flnee  that  time. 

5.  That  tbele  Strata  lying  thus  one  on  another, 
were  all  originally  parallel  ;  and  they  were  plain, 
even  and  regular,  rendring  confequently  the  Sur¬ 
face  of  the  Earth  even  and  fpherical ;  that  the/ 
were  contiguous,  and  not  interrupted  or  broken  as 
we  find  them  now  ;  and  that  the  whole  Mafs  of  the 
Water  lay  then  upon  them,  above  them  all,  and- 
conftituted  a  Fluid  Sphere  environing,  round  all  the 
Globe. 

6.  That  after  fome  time,  by  the  Force  of  an  A- 
gent  feared  within  the  Earth,  thefe  Strata  Twere  bro¬ 
ken  on-  all  tides  the  Globe ;  that  rhey  were  difioca- 
ted,  and  their  Situation  varied,  being,  elevated  in 
fome  Places,  and  deprefled  in  others ;  and  from 
hence  arole  all  the  Mountains,  Valleys,  and  other 

Inequalities 
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Inequalities  of  our  prefent  Earth’s  Surface ;  all  the 
Caverns  and  Grotto’s,  all  the  Perpendicular  and 
Horizontal  Fiffures ;  the  Channel  of  the  Sea,  all 
If  lands,  &c.  In  one  word,  the  whole  Terraqueous 
Globe  was  pur,  by  this  Difruption  and  Diflocation 
of  the  Strata,  into  the  Condition  which  we  now 
behold  it.  Nat.  Hi  ft.  of  the  Earthy  Part  2. 

And  afterward,  in  Part  the  3d,  Confidering  far¬ 
ther  this  Matter  of  the  Univerial  Deluge,  he  con¬ 
cludes  from  his  Obfervations  ; 

1.  That  the  Deluge  of  Noah  was  truly  Univer- 
fal,  and  laid  the  whole  Earth  under  Water,  cover¬ 
ing  all,  even  the  highed  Mountains,  quite  round 
the  Globe. 

2.  That  at  the  time  of  the  Deluge,  the  Water  of 
the  Ocean  was  fird  brought  out  on  the  Earth,  and 
that  it  was  immediately  l'ucceeded  by  that  of  the 
Abyfs,  which  was  allb  brought  out  on  the  Surface 
of  the  Globe. 

3.  That  upon  the  Difruption  of  the  Strata,  and 
the  Elevation  of  fome,  and  the  Depreffion  of  others 
of  them,  which  followed  after  that  Difruption  to¬ 
wards  the  End  of  the  Deluge,  this  Mafs  of  Water 
fell  back  again  into  the  deprefs’d  and  lowed:  Parts 
of  the  Earth,  into  Lakes  and  other  Cavities  into 
the  Alveus,  or  Channel  of  the  Ocean ;  and  through 
the  Fiffures  whereby  this  communicates  with  the 
Ocean  in  the  Abyfs,  which  it  filled  till  it  came  to 
an  /Equilibrium  with  the  Ocean. 

4.  That  the  Deluge  commenced  in  the  Spring 
Seafon,  the  Water  coming  forth  upon  the  Earth  in 
the  Month  which  we  call  May. 

5.  That  the  Deluge  did  not  happen  from  an  ac¬ 
cidental  Concourfe  of  Natural  Caufes,  but  that 
many  things  were  then  done,  which  never  could 
poflibly  have  been  done  without  the  Affi  dance  of 

Supernatural  Power :  That  the  faid  Power  a<ded 
in  this  Matter  with  Defign,  and  with  the  highed  Wif- 
aom  :  And  that  as  the  Sydem  of  Nature  was  then, 
and  is  dill  fupported  and  edablifhed,  a  Deluge  nei¬ 
ther  did  nor  could  happen  naturally. 

The  Learned  and  ingenious  Mr.  Wloiflon ,  in 
his  New  Theory  oft  the  Earth ,  fuppofes,  and  in¬ 
deed  makes  it  very  probable  from  feveral  furprifing 
Co-incidences  (as  the  exadt  Correfpondence  be¬ 
tween  the  Solar  and  Lunar  Year,  fuppofing,  as 
he  doth,  that  the  Earth  moved  in  a  Circular  Orbit 
before  the  Deluge :  That  the  Earth  at  the  Time  of 
the  Deluge  fhould  be  in  its  Perihelion,  which  is  in¬ 
deed  the  natural  Effedt  of  a  Comet’s  pafirng  by  at 
that  time,  and  drawing  it  from  a  Circular  to  an 
Elliptical  Orbit :  And  alfo,  That  the  Moon  was 
then  in  iuch  a  Place  of  its  Orbit,  as  to  be  equally 
attracted  by  the  Earth  when  the  Comet  paffed  by  ; 
I  fay,  he  renders  it  very  probable)  that  a  Comet 
defcending  in  the  Plane  of  the  Ecliptick  towards  its 
Perihelion,  paffed  jud  before  the  Earth  on  the  fird 
Day  of  the  Deluge:  The  Conlequences  of  which 
he  thinks  would  be,  that  this  Comet,  when  it  came 
below  the  Moon,  would  raile  a  prodigious,  yad 
and  drong  Tide,  both  in  the  fmall  Seas,  which, 
according  to  his  Hypothefis,  were  in  the  Antedilu¬ 
vian  Earth,  for  he  allows  no  great  Ocean  there, 
(as  in  ours)  and  alfo  in  the  Abyfs,  which  was  under 
the  upper  Crud  of  the  Earth.  This  Tide  he  fup- 
poies  would  rife  and  increafe  all  the  time  of  the  Ap¬ 
proach  of  the  Comet  towards  the  Earth,  and  would 
be  at  its  greated  Height  when  the  Comet  was  at  its 
lead  Didance  from  it.  By  the  Force  of  which 
Tide,  and  alfo  by  the  Attraction  of  the  Comet,  he 
judges,  that  the  Abyfs  mud  put  on  an  Elliptick,  or 
lather  exactly  Oval.  Figure,  whole  Surface  being 
much  larger  than  the  former  Spherical  one,  the 


outward  Crud  of  the  Earth  incumbent  on  the  Abyfs, 
mud  needs  accommodate  itfelf  to  that  Figure, 
which  yet  it  could  nor  poffibly  do  while  it  held  fo- 
lid  and  conjoined  together;  and  therefore  he  con¬ 
cludes,  that  it  mud  of  neceffity  be  extended,  and 
at  lad  broken  by  the  violent  Force  of  the  faid 
Tide  and  Attraction,  and  confequently  have  innu¬ 
merable  Gaps  and  Clefts  made  quite  through  it, 
out  of  which  the  included  Water  of  the  Abyfs 
mud  iffue,  and  fo  help  to  occalion  the  Deluge. 

He  fuppofes  further,  that  this  Comet  in  its  De- 
fcent  towards  the  Sun,  paffed  fo  clofe  by  the  Body 
of  the  Earth,  as  to  involve  it  in  its  Atmofphcre  and 
Tail  for  a  good  while,  and  confequently  left  a  vad 
Quantity  of  Vapours  both  expanded  and  condenfed 
on  its  Surface;  a  great  Part  of  which  being  very 
much  rarefy’d  after  their  fird  Fall,  would  be  foon 
drawn  up  into  the  Air  again,  and  afterwards  fall 
down  on  the  Earth  in  vad  and  prodigioudy  vio¬ 
lent  Rains ;  which  was  the  Caufe  of  the  forty  Days 
Rain  mentioned  by  Mofes  in  his  Hidory  of  the 
Deluge.  But  the  other  great  Rain,  which  with  this 
laded  for  150  Days,  was  caufed  (he  faith)  by  the 
Earth’s  coming  a  fecond  time  into  the  Tail  of  the 
Comet  :  And  from  this  double  coming  of  the 
Earth  into,  fird,  the  Atmofphere,  and  then  the 
Tail  of  the  Comer,  he  fuppofes  half  the  Water  of 
the  Deluge  to  be  derived,  as  the  other  half  came 
from  the  Abyfs;  whofe  Waters  he  fuppofes  were 
continued  to  be  brought  out  from  the  Preffure  of 
that  Water  which  came  from  the  Comet,  which 
he  thinks  would  preis  downwards  with  a  mighty 
Force,  and  endeavour  to  fink  the  outward  Crud 
of  the  Earth  down  into  the  Abyfs,  and  this  would 
force  the  Subterranean  Water  up  through  the  Clefts 
and  Fiffures  before  made  in  the  Crud  by  the  Vio¬ 
lence  of  the  Tide  above-mentioned.  And  at  lad, 
to  remove  this  vad  Orb  of  Waters  again,  he  fup¬ 
pofes  a  mighty  Wind  to  have  arifen,  which  dried 
up  fome,  and  forced  the  red  down  into  the  Abyfs 
through  the  Clefts  or  Fiffures  by  which  it  came  up 
in  a  good  meafure  before ;  only  that  a  good  Quan¬ 
tity  indeed  retired  into  the  Alveus  of  the  great 
Ocean  (now  fird  made)  and  into  leffer  Seas  and 
Lakes,  &c.  From  the  Calculation  of  this  Comet 
he  concludes,  that  the  Deluge  began  on  the  17th 
Day  of  the  fecond  Month  from  the  Autumnal  Equi¬ 
nox  (or  on  the  27th  Day  of  November ,  in  the 
Julian  Stile  extended  backward)  in  the  2365th 
Year  of  .the  Julian  Period,  and  in  the  2349th  Year 
before  the  Chridian  /Era.  He  afferts  alfo,  that  the 
Waters  of  the  Deluge  were  dill,  calm  and  free 
from  Commotions,  Storms,  Winds  and  Tempeds 
of  all  forts,  during  the  whole  time  the  Ark  was 
afloat  upon  them  :  That  at  the  Deluge  the  Earth 
was  fird  divided  into  two  vad  Continents  almod 
oppofite  to  one  another,  and  feparated  by  a  vad 
Ocean,  as  it  is  now ;  and  alfo,  that  fince  the  De¬ 
luge,  there  neither  hath  nor  will  be  any  great  or 
general  Changes  in  the  State  of  the  World,  till  a 
Period  be  put  to  the  prefent  Courfe  of  Nature. 
How  he  makes  out  thefe  things,  the  Reader  will 
find  in  his  New  Theory  of  the  Earthy  which  is  very 
well  worth  the  careful  Perufal  of  every  Mathemati¬ 
cal  and  Philofophical  Reader. 

DEMAINE,  or  Dewefn ,  Dominicum ,  is  a  French 
Word,  otherwife  written  Domaine ,  and  fignifieth, 
as  Hottoman  faith,  Patrimonium  Domini,  in  verbis 
feudalibus ,  verbs)  Dominicum ,  where,  by  divers  Au¬ 
thorities,  he  proveth  thofe  Lands  to  be  Dominicum , 
which  a  Man  holdeth  originally  of  himfelf,  and 
thofe  to  be  feodum  which  he  holdeth  of  a  Superior 
Lord. 
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In  England  no  common  Perfon  hath  any  De- 
matnes  (imply  underftood,  for  all  dependeth  either 
mediately  or  immediately  on  the  Crown ;  for  when 
a  Man  in  pleading  would  fignify  his  Land  to  be  his 
own,  he  faith,  that  he  is  or  was  feiz’d  thereof  in  his 
Demaine,  as  of  Fee,  Lit.  Lib.i.  c.  i.  whereby  he 
meaneth,  that  although  his  Land  be  to  him  and  his 
Heirs  for  ever,  yet  it  is  no  true  Demaine,  but  de¬ 
pendeth  upon  a  Superior  Lord,  and  he  holdeth  by 
Service,  or  Rent  in  lieu  of  Service,  and  by  both 
Service  and  Rent. 

This  Word  Demaine  is  diverfly  taken ;  fometimes 
more  largely,  as  of  Lands  and  Tenements  held  for 
Life,  &c.  and  fometimes  more  ftri&ly,  as  for  fuch 
only  as  are  generally  held  in  Fee.  This  Word  is 
fometimes  ufed  for  a  DiftinCtion  between  thofe 
Lands  that  the  Lord  of  the  Manor  hath  in  his  own 
Hands,  or  in  the  Hands  of  his  Leflee,  demifed  upon 
a  Rent  for  Term  of  Years  or  Life,  and  fuch  other 
Lands  appertaining  to  the  faid  Manor,  which  be- 
longeth  to  the  Free  or  Copy-holders.  And  the 
reafon  why  Copy-hold  is  accounted  Demaines,  is, 
becaufe  they  that  foe  Tenants  to  it,  are  judged  in 
Law  to  have  no  other  Right,  but  at  the  Will  of  the 
Lord;  fo  that  it  is  reputed  (fill,  after  a  fort,  to  be  in 
the  Lord’s  Hands :  And  yet  in  common  Speech  that 
is  ordinarily  called  Demeans,  that  is,  neither  Fee 
nor  Copy.  Note  alfo,  that  Demaine  is  fometimes 
ufed  in  a  more  fpecial  Signification,  and  is  oppoiite 
to  Frank -fee :  For  Example,  thofe  Lands  which 
were  in  the  Poffeflion  of  Edward  the  ConfeJJor ,  are 
called  Ancient  Demaine ,  and  others  be  called  Frank- 
Fee.  Kttchin ,  Fol.  98.  And  the  Tenants  which 
hold  any  ot  thofe  Lands,  be  called  Tenants  in  An¬ 
cient  Demaine  ;  the  other,  Tenants  in  Frank -Fee, 
and  alfo  1  enants  of  the  Common  Law  ;  -the  Reafon 
is,  becaufe  Tenants  in  Ancient  Demaine  cannot  be 
feed  out  of  the  Lord’s  Court. 

DEMANDANT,  is  the  Plaintiff  in  a  real  Ac¬ 
tion,  and  fo  called  becaufe  he  demandeth  Lands, 
&c. 

DEMI-  BASTION,  is  a  kind  of  Fortification  that 
Las  only  one  Face  and  one  Flank. 

DEMI-CANNON  Iowejl ,  the  Name  of  a  great 
Gun;  (the  ordmary  ones  are  about  9  Inches  bore, 
54oolb.  Weight;  lome  10,  iome  11  Foot  long, 
and  carry  a  Shot  of  30  Pound  Weight,*)  it  carries 
point  blank  156  Paces;  its  Charge  of  Powder  is  14 
Pound  W eight.  1  here  are  alfo  two  Sizes  of  Demi- 
Cannon  above  this,  which  are  fomething  larger,  as 

Demi-Cannon  Ordinary ,  which  is  6£  Inches  Bore, 
12  Feet  long,  weighs  5600  Pounds;  its  Charge  of 
Powder  is  17  Pounds  8  Ounces,  carries  a  Shot  6\ 
Inches  in  Diameter,  and  whofe  Weight  is  32 
Pounds,  and  the  Piece  fhoots  point  blank  162 
Paces. 

Demi-Cannon  of  the  largeft  Size ,  i c  C*  Inches 
Bore,  12  Foot  long,  of  6000  Pounds  of  Weight ; 
its  Charge  is  18  lb.  of  Powder,  and  the  Piece  fhoots 
point  blank  180  Paces. 

DEMI-CROSS,  is  an  Inftrument  ufed  by  the 
Dutch  to  take  the  Sun’s  Altitude,  or  that  of  a  Star 
at  Sea;  but  ’tis  not  ufed  by  us,  but  the  Crofs-ftaff 
or  Fore-ftaff  fupplies  its  Place.  The  Demi-crofs  is 
of  this  Figure ,* 
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The  Staff  AG  is  graduated  eafily,  being  only  a 
Lme  of  whole  Tangents,  whofe  Radius  is  EB,  the 
Length  of  the  Crofs-piece  or  TranJ'um  :  It  hath 
three  Vanes;  a  Horizon- Vane,  as  A;  a  Sight-Vane, 
as  H ;  and  the  Shade-Vane,  as  E. 

When  the  Vanes  are  on  the  Staff  and  Crofs- 
piece,  to  take  the  Sun’s  Altitude,  hold  the  Inftru¬ 
ment  with  the  Tranfum  as  upright  as  you  can,  and 
looking  through  the  Sight-Vane,  as  H,  look  for  the 
Horizon  through  the  Slit  in  the  Horizon- Vane, 
and  then  (lide  the  Crofs-piece  or  Tranfum  to  and 
fro,  till  you  caufe  the  Shade  of  the  Vane  at  E  to 
fall  at  the  fame  Time  upon  the  Slit  of  the  Horizon - 
Vane  alfo  at  A ;  then  are  the  Degrees  cut  on  the 
Staff  by  the  Edge  of  the  Crofs-piece,  the  Sun’s  Al¬ 
titude  required.  But  to  take  the  Height  of  a  Star, 
you  muft  remove  the  Horizon-Vane  A,  and  put  it 
on  the  End  G,  and  transfer  the  Sight- Vane  H  to 
A ;  then  holding  up  the  Inftrument  upright,  as  be¬ 
fore,  looking  through  the  Sight-Vane,  fee  for  the 
Horizon  through  the  Horizon-Vane,  and  for  the 
Star  by  the  Shade-Vane,  Hiding  the  Tranfum  to 
and  fro,  ’till  the  Horizon  and  Star  are  both  feen  bv 
their  refpedive  Vanes,  and  then  the  Tranfum  will 
cut  the  Degrees  of  the  Star’s  Altitude  on  the  Staff, 
allowing  about  8  or  10  Minutes  for  your  Height 
above  the  Level  of  the  Water,  as  muft  be  donem 
all  fuch  Cafes. 

DEMI-CULVERING,  a  Piece  of  Ordnance  ; 
the  common  fort  of  them  are  a}  Bore,  2700 ib. 
Weight,  10  Foot  long,  carries  a  Shot  of  10  Pounds 
11  Ounces,  is  charged  with  7  Pounds  4  Ounces  of 
Powder,  and  fhoots  point  blank  175  Paces. 

Demi-Culvering  of  the  Iowejl  Size ,  is  4*'  Inches 
Bore,  10  Foot  long,  of  2000  lb.  Weight;  its  Charge 
is  6  Pound  4  Ounces  of  Powder;  it  carries  a  Ball 
of  4  Inches  Diameter,  and  of  9  Pound  Weight,  and 
its  level  range  is  174  Paces. 

Demi-Culvering  of  the  elder  Sort  is  4  *  Inches 
Bore,  13  Foot  long,  and  f  pf  30001b.  Weight;  its 
Charge  of  Powder  is  81b..  and  8  Ounces,  the  Ball 
is  4  Inches  Diameter,  weighs  12 lb.  11  Ounces, 
and  the  point  blank  Shot  178  Paces. 

DEM1-DISTANCE  of  Polygons  :  See  Polygons. 

DE MI-DITONE,  a  Note  in  Mufick,  being  the 
lame  with  Tierce  Minor :  See  Mono  chord. 

DEMI-GORGE,  in  Fortification,  is  half  the 
Gorge  or  Entrance  into  the  Baftion,  not  taken  di¬ 
rectly  from  Angle  to  Angle  where  the  Baftion  joins 
to  the  Cortine,  but  from  the  Angle  of  the  Flank  to 
the  Center  of  the  Baftion,  or  Angle  the  two  Cor- 
tines  would  make,  were  they  thus  protracted  to  meet 
in  the  Baftion. 

DEMI-QUAVER,  a  Note  in  Mufick :  See  Notes 
and  Time. 
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DEMISE,  [in  Law]  is  applied  to  an  Eftate  either 
in  Fee- Ample,  Fee-tail,  or  for  Term  of  Life,  and 
fo  it  is  commonly  taken  in  many  Writs:  The 
King’s  Death  is  in  Law  termed  the  Demife  of  the 
Kin r. 

DEMOCRACY  [J\iuoK$ot  t&&  of  the  Peo¬ 

ple,  and  xfccr«p,  Gr.  to  rule]  is  a  Form  of  Go¬ 
vernment  where  the  fupreme  Power  and  Authority 
is  lodg’d  in  the  People,  and  they  chufe  all  Admi- 
niftrarors  and  Officers. 

DEMONSTRATION,  is  a  Chain  of  Arguments 
depending  on  one  another,  and  founded  primarily 
cn  firft  and  felf-evident  Principles,  or  plain  Propo¬ 
sitions  eftablifhed  and  proved  from  them,  and  at 
laft  ending  in  the  invincible  Proof  of  the  thing  to 
be  demonftrated,  as  the  Conclufion. 

DEMURRER  [in  Common  Law]  fignifies  a 
kind  of  Paufe  upon  a  Point  of  Difficulty  in  any 
Adtion.  In  Chancery  the  Defendant  demurrs  to 
the  Plaintiff’s  Bill,  averring  it  to  be  defective  in 
fuch  and  fuch  a  Point;  and  demands  the  Judg¬ 
ment  of  the  Court  thereupon,  whether  he  fhall  be 
compell’d  to  make  any  further  or  other  Anfwer 
thereun  o,  &c. 

DENARII  de  Car  it  ate ,  were  the  Pentecoftals 
or  Whit  fun  Farthings,  being  anciently  cuftomary 
Oblations  made  to  the  Cathedral  Church  at  the 
Time  of  Pentecoft,  when  the  Parifh  Priefts  and 
their  People  ufed  to  go  vifit  the  Mother  Church. 
In  proce's  of  Time  this  voluntary  Oblation  came 
to  be  claimed  as  a  fettled  Due,  and  was  charged  on 
the  Parifh  Prieft,  and  it  is  now  annually  paid  to 
the  Bifhop  in  fome  Diocefes.  L. 

DENARIUS.  See  Penny. 

DENEB,  the  fame  with  Cauda  Lucida,  or  Lion’s 
Tail-)  a  Star  fo  called  :  Which  fee. 

DENIZEN  [in  Law]  fignifies  an  Alien  that  is 
enfranchifed  by  the  King’s  Charter,  and  in  all  rc- 
fpects  almoffc  to  do  as  the  King’s  Native  Subjects 
do,  viz.  to  purchafe  and  poffefs  Lands,  and  to  be 
capable  of  any  Office  or  Dignity ;  yet  it  is  fhort  of 
Naturalization,  becaufe  a  Stranger  naturalized  may 
inherit  Lands  by  Defcent,  which  a  Man  made  only 
a  Denizen  cannot. 

DENOMINATIVES  [in  Logic k]  are  fuch  Terms 
as  take  their  Original  and  Name  from  others. 

DENOMINATOR  of  a  Frattion,  is  the  Num¬ 
ber  below  the  Line,  fhewing  the  Nature  and  Qua¬ 
lity  of  the  Parts  which  any  Integer  is  fuppofed  to 
be  divided  into  :  Thus  in  8  the  Denominator 
fhews  you,  that  the  Integer  is  fuppofed  to  be  divi¬ 
ded  into  8  Parts  or  half  Quarters  ;  and  the  Nume¬ 
rator  6  fhews,  that  you  take  6  of  fuch  Parts,  i.  e. 
three  Quarters  of  the  whole. 

DENOMINATOR  of  any  Proportion ,  is  the 
Quotient  ariling  from  the  Divifion  of  the  Antece¬ 
dent  by  the  Confequent :  Thus,  6  is  the  Denomi¬ 
nator  of  the  Proportion  that  30  hath  to  5,  becaufe 
5)  30  (6.  This  is  alfo  called  the  Exponent  of  the 
Proportion  or  Ratio. 

DENSE,  that  Body  is  faid  to  be  Den fe  or  Thick, 
when  it  hath  more  of  Matter,  in  proportion  to  the 
Space  or  Room  it  rakes  up,  than  other  Bodies  have ; 
and  the  being  under  thefe  Circumftances  is  called 
the 

DENSITY  [in  Phyfcks]  is  a  Property  or  Habi¬ 
tude  of  Bodies,  that  is  diredtly  oppofite  to  Rarity , 
whereby  they  contain  fuch  a  Quantity  of  Matter 
under  fuch  a  Bulk;  accordingly,  a  Body  that  con¬ 
tains  more  Matter  than  another  under  the  fame 
Bulk,  is  faid  to  be  devfer  than  the  other. 

Hence  the  Mafs  being  proportionate  to  the  Gra¬ 
vity,  a  denfer  Body  is  fpecificaliy  heavier  than  one 


that  is  more  rare ;  and  a  Body  that  is  fpecificaliy 
heavier  is  more  denfe,  than  one  that  is  fpecificaliy 
lighter. 

The  Denfities  and  Bulks  of  Bodies  are  the  two 
great  Points  on  which  all  Mechanicks  or  Laws  of 
Motion  turn.  It  is  an  Axiom,  that  all  Bodies  of 
the  fame  Denfity  do  contain  equal  Maffes  under 
equal  Bulks ;  if  the  Bulks  of  two  Bodies  are  equal, 
their  Denfities  are  as  their  Maffes ;  and  of  confe- 
quence,  the  Denfities  of  equal  Bodies  are  as  their 
Gravities.  If  two  Bodies  have  the  fame  Denfity, 
their  Maffes  are  as  their  Bulks ;  the  Maffes  of  two 
Bodies  are  in  a  Ratio  compounded  of  their  Denfi¬ 
ties  and  Bulks,  and  of  confequence,  their  Gravities 
are  of  the  fame  Ratio  :  And  if  their  Maffes  or 
Gravities  are  equal,  their  Denfities  are  reciprocally 
as  their  Bulks.  The  Denfities  of  any  two  Bodies 
are  in  a  Ratio  compounded  of  the  diredt  Ratio  of 
their  Maffes,  and  the  reciprocal  one  of  their  Bulks. 

1  he  Denfity  of  the  Air  is  a  Property  that  has 
found  a  great  deal  of  Employment  to  Philofophers 
fince  the  Difcovery  of  the  Torricellian  Experiment 
and  the  Air  Pump.  See  Condenfation. 

It  has  been  demonftrated,  that  the  Air  has  every 
where  the  fame  Denfity,  at  the  fame  Diftance  from 
the  Centre,  in  the  fame  Veffel,  or  even  in  Veffels 
which  communicate  with  each  other. 

The  Denfity  of  the  Air  always  increafes  propor¬ 
tionally  to  the  Comprefiion  or  com  prefling  Powers. 

And  hence  it  is,  that  the  lower  Air  is  denfer 
than  the  upper  ;  yet  the  Denfity  of  the  lower  Air  is 
not  proportional  to  the  Weight  of  the  Atmof- 
phere,  by  reafbn  of  Heat  and  Cold,  which  make 
remarkable  Alterations  as  to  Rarity  and  Denfity. 
When  the  Air  is  rendered  denfer  the  Weight  of 
Bodies  that  are  therein  are  diminiihed,  and  when  it 
is  rarer,  the  Weight  of  Bodies  in  it  are  increas’d,  by 
this  reafon,  that  Bodies  lofe  more  in  heavier  Me¬ 
diums  than  they  do  in  lighter. 

And  hence  if  the  Denfity  of  the  Air  be  fenfibly 
altered,  Bodies  equally  heavier  in  a  lighter  Air,  will 
have  their  ^Equilibriums  taken  away  in  a  denfer  Air, 
if  their  Specifick  Gravity  be  coniiderably  different, 
and  the  fpecificaliy  heavier  will  preponderate,  and 
this  is  the  Foundation  of  the  Manofcope,  an  In- 
ftrument  for  meafuring  the  Alterations  in  the  Den¬ 
fity  of  the  Air. 

DENSITY  of  Bodies,  as  that  which  produces  it, 
is  called  Condenfation. 

The  Denfity  of  Water  to  Air  is,  as  Sir  Ifaac 
Newton  ftatesit,  as  800,  or  850  to  1,  allowing  the 
Mercury  in  the  Barofcope  30  Inches;  though  Mr. 
Boyle  and  fome  others  make  it  as  1000  to  1;  but  I 
judge  the  former  Proportion  comes  neareft  the 
Truth. 

The  Denfity  of  Qiick-filver  to  Water  is  as  135- 
to  1  ;  and  when  the  Quick-filver  is  extraordinary 
good,  as  24  to  1  nearly ;  and  confequently  the  Dcn- 
fity  of  Quick-filver  to  Air  is  as  11617  to  1- 

Sir  Ifaac  Newton  aflerts  the  Denfity  of  the  Pla¬ 
nets  Sol,  Saturn,  Jupiter ,  and  of  our  Earth,  and 
the  Moon,  to  be  as  100,  60,  76,  387,  and  700, 
and  concludes  the  Sun  to  be  a  little  denfer  than 
Jupiter,  and  our  Earth  7  times  more  denfe  than 
the  Sun. 

DENTAL  [ Dentalis ,  L.]  An  Epithet  given  to 
thofe  Letters,  in  the  Pronunciation  of  which  the 
Teeth  have  a  principal  Share. 

DENTARPAGA:  See  Porfex. 

DENTED  Verge  [in  Botany]  apply’d  to  fuch 
Leaves  of  Plants  notched  or  jagged  about  the  Edges, 
of  which  fome  are  fine,  others  large,  others  deep. 

DENTIDUCUM :  See  Porfex. 

DENTRIFICE 
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DENTRIFICE  [ Dentrificium ,  L.]  Is  a  Medi¬ 
cine  for  the  whitening,  fcouring,  and  faftning  the 
Teeth,  and  for  ftrengthning  the  Gums. 

DENTILS,  DENTICLES  Tin  Architeflure]  is 
a  Member  of  the  Ionic  Cornice ,  i'quare  and  cut  out 
at  convenient  Diftances,  which  gives  it  the  Form 
of  a  Set  of  Teeth,  and  the  Original  of  its  Name. 

DEN  TITION,  is  the  Time  that  Children  breed 
Teeth,  which  is  about  the feventh  Month,  or  later; 
and  ufually  the  upper  Teeth  come  firft,  though  in 
fome  the  under ;  and  amongft  thefe  the  Fore-Teeth 
firft.  Blanchard. 

DEOBSTRUENT  Medicines ,  Remedies  that 
open  Obftrudions. 

DEO D AND,  a  Thing  devoted  or  confecrated 
to  God  for  the  Pacification  of  his  Wrath,  in  cafe 
of  Mifadventure,  whereby  any  Chriftian  Man  Co¬ 
meth  to  a  violent  End,  without  the  Fault  of  any 
rcafonable  Creature;  as  if  a  Horfe  fhould  ftrike  his 
Keeper,  and  fo  kill  him ;  in  this  Cafe  the  Horfe  is 
to  be  a  Deodand,  that  is,  given  to  Gpd,  that  is,  to 
be  fold,  and  diftributed  to  the  Poor,  for  an  Expia¬ 
tion  of  that  dreadful  Event,  though  effected  by  an 
unreafonable  Creature. 

DEOPILATIVE,  the  fame  with  Deobfiruent 
Medicines  :  Which  lee. 

DEPART,  a  certain  Operation  in  Chymiftry  is 
called  the  Depart ,  becaufe  the  Particles  of  Silver 
are  made  by  it  to  depart  from  Gold,  when  they 
were  before  melted  together  in  the  fame  Mafs,  and 
could  not  be  feparated  any  other  way. 

’Tis  done  by  melting  the  united  Metals  together 
in  a  Crucible  with  a  ftrong  Fire,  and  while  the 
Matter  is  in  Fufion,  calling  it  into  a  Veffel  of  cold 
W ater,  the  Mixture  will  be  divided  into  very  fmall 
Gra.ns,  which  being  collected  again,  and  having 
Aqua  Fortis  poured  on  them,  the  Menfiruum  will 
dilTolve  the  Silver,  but  leave  the  Gold  at  the  Bot¬ 
tom  in  a  Powder ;  which,  after  the  Solution  of  the 
Silver  is  gently  poured  off,  mull  be  walhed  to 
fweeten  it.  This  is  intended  for  a  kind  of  Purifi¬ 
cation  of  Gold ;  but  all  the  Particles  of  Silver  will 
fcarce  be  feparated  from  it  even  this  way.  The 
only  way  to  purify  Gold  exactly,  is  by  Antimony  : 
Which  fee  under  Purification  ;  if  you  would  purfue 
this 

Depart  farther,  and  get  your  Silver  out  of  the 
Aqua  Fortis ;  put  then  into  an  Earthen  Pan  a  Plate 
of  Copper,  and  on  it  pour  io  or  12  times  as  much 
Water  as  the  Quantity  of  your  impregnated  Aqua 
Fortis ;  into  which  put  in  the  Menfiruum  of  Aqua 
Fortis ,  and  let  the  Mixture  lie  Hill  for  fome  Hours, 
or  till  you  find  the  Copper-Plate  to  be  covered  all 
about  with  the  Powder  or  Precipitate  of  Silver,  and 
that  the  Water  begins  to  run  blue;  then  filtrate  the 
bluifh  Water,  and  this  is  that  which  is  called  Aqua 
Secunda.  Dry  the  Powder  of  Silver,  and  melt  it 
into  an  Ingot  in  a  Crucible,  with  a  little  Salt  Petre. 
If  you  Ileep  a  Plate  of  Iron  fome  Hours  in  this 
Aqua  Secunda ,  you  will  have  another 

Depart ;  for  the  Menfiruum  will  let  go  the  Cop¬ 
per  which  it  had  diflblved,  and  which  made  it  look 
blue,  to  prey  upon  the  Iron,  and  you  will  have 
your  Copper  in  Powder  on  the  Iron-Plate:  And  if 
you  filtrate  this  Dilfolution,  you  may  get  the  Iron 
out  of  it,  by  laying  in  it  a  Piece  of  Lapis  Calarni- 
naris ,  the  Iron  will  depart  out  and  fall  to  the  Bot¬ 
tom  in  a  Powder,  and  the  Stone  will  be  diflblved, 
or  at  lead  as  much  of  it  as  the  Menfiruum  can 
contain.  If  you  again  filtrate  this  Water,  and  then 
pour  upon  it  drop  by  drop  the  Liquor  of  fix  d  Ni¬ 
tre,  the  Lapis  Cal amin arts  will  be  precipitated  to 
the  Bottom  :  And  iaitiy,  if  you  filtrate  this  Water 


as  before,  and  after  having  evaporated  a  Part  of  it, 
fet  the  reft  in  a  cool  Place,  you  will  have  Chryfta’.s 
of  Salt  Petre  which  will  burn  like  the  ordinary 
fort.  Note,  That  though  the  Silver,  the  Copper, 
and  the  Iron  could  not  be  gotten  perfectly  out  of 
the  Menfiruum,  yet  the  Liquor  of  fix’d  Nitre  will 
precipitate  all  the  Lapis  Calaminaris ,  and  the  re¬ 
maining  Particles  of  the  Silver,  Copper  and.  Iron- 

DEPARTER,  or  Departure  from  a  Piea  or  Mat¬ 
ter,  is  where  a  Man  pleads  a  Plea  in  bar  of  an  Ac¬ 
tion,  and  being  replied  thereunto,  doth  in  his  Re¬ 
joinder  fliew  another  Matter  contrary  to  his  firft 
Plea,  that  is  called  a  Departure  from  his  Bar  ;  It  is 
applied  alfo  to  a  Plaintiff,  who  in  his  Replication 
fhews  new  Matter  from  his  Declaration.  So  if  a 
Man  plead  a  general  Agreement  in  Bar,  and  in  his 
Rejoinder  alledge  a  fpecial  one,  this  ihall  be  ad¬ 
judged  a  Departure  in  Pleading  :  So  in  Trefpafs,  if 
the  Defendant  will  plead  a  Difcenr,  and  the  Plain¬ 
tiff  replies,  that  after  this  Defendant  infeoffed  him  ; 
and  the  Defendant  effoins  that  this  Feoffment  was 
upon  Condition,  for  the  Breach  whereof  he  entred; 
this  is  a  Departure,  for  it  is  new  Matter. 

DEPARTURE  in  defpight  of  the  Court ,  is  when 
a  Tenant  or  Defendant  appears  to  an  A&ion,  and 
hath  a  Day  over  in  the  fame  Term,  or  is  called 
after,  though  he  had  no  Day  given  him,  fo  that  it 
be  in  the  fame  Term  :  If  he  do  not  appear,  but 
make  Default,  it  is  a  Departure  in  defpight  of  the 
Court,  and  therefore  he  Ihall  be  condemned. 

DEPARTURE  [in  Navigation ]  is  the  Eafting 
or  Welling  of  a  Ship  with  refped  to  the  Meridian 
it  departed  or  fail’d  from  :  Or  ’tis  the  Difference  of 
Longitude  (either  Eaft  or  Weft)  between  the  pre- 
fent  Meridian  the  Ship  is  under,  and  that  where 
the  laft  Reckoning  or  Obfervation  was  made :  This 
Departure,  any  where  but  under  the  /Equator, 
mull  be  accounted  according  to  the  Number  of 
Miles  in  a  Degree  proper  to  the  Parallel  the  Ship  is 
under.  See  Mercator  s  Sailing . 

DEPHLEGMATED,  i.  e.  cleared  from  its 
Phlegm  or  Water,  is  a  Term  ufqd  by  the  Chymifts 
to  exprefs  that  any  Spirit  is  pure  and  unmix’d  with 
Water  or  Phlegm,  which  to  effect,  they  redtify  it, 
as  they  call  it,  that  is,  diftil  it  over  again  ;  and 
when  ’tis  fully  deprived  of  all  Water  and  Phlegm, 
or  at  leaft  as  much  of  it  as  it  can  well  be,  they  fay 
fuch  a  Spirit  is  well  dephlegmated. 

DEPILATORY,  DEPILATIVE  [. Depilatorius , 
L.]  an  external  Medicine  that  takes  away  the 
Hair  from  any  Part  of  the  Body. 

DEPONENT  [in  Grammar ]  a  Term  apply’d  to 
fuch  Verbs  as  have  adlive  Significations,  but  paffive 
Terminations  or  Conjugations. 

DEPOSITION,  is  the  Teftimony  of  a  Witnefs 
fet  down  in  Writing  by  way  of  Anlwer  to  the  In¬ 
terrogatories  exhibited  in  Chancery,  where  fuch 
Witnefs  is  called  a  Deponent. 

DEPOSITION,  in  the  Senfe  of  the  Gramma¬ 
rians,  is  the  Termination  of  the  Dimenfions  of  a 
Latin  or  Greek  Verfe,  fo  as  to  difeover  whether  it 
be  perfedl,  redundant  or  deficient ;  wherefore  in 
this  refpedl  they  reckon  four  kinds  of  Verfes ;  Aca- 
tale flick,  where  no  Syllable  is  wanting  at  the  End  ; 
Catalefiick,  where  a  Syllable  is  wanting  at  the 
End;  Br  achy  cat  ale  flick,  where  a  boot  is  wanting  at 
the  End  ;  and  Hyper  cat  ale  flick,  where  a  Syllable  or 
two  are  redundant,  and  this  kind  is  called  alfo  Hy¬ 
permetros. 

DEPOSITUM  [in  the  Civil  Lavs]  is  a  Con- 
trad  of  the  Law  of  Nations,  by  which  a  Thing  is 
committed  to  the  Cuftody  of  one  to  be  kept,  with¬ 
out 
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out  any  Reward,  on  Condition  to  be  returned  truly 
again  on  Demand.  L. 

DEPRESSION  of  Equation  :  See  Equation , 
N°  3. 

DEPRESSION  of  the  Pole ;  fo  many  Degrees  as 
you  fail  or  travel  from  the  Pole  towards  gthe  Zenith, 
you  are  faid  to  deprefs  the  Pole,  becaufe  it  becomes 
(refpedtively)  as  much  lower  or  nearer  to  the  Ho¬ 
rizon. 

DEPRESSOR,  vel  Deprimens  Auricularum>  a 
Mufcle  of  the  Ear,  in  Beafts  ferving  to  deprefs  or 
let  fall  the  Ear.  L. 

DEPRESSOR  Labii  Inferioris  :  It’s  difficult  to 
determine  whether  this  be  one  only,  or  two  Mufcles, 
it  lying  between  the  Depreffiores  Labiorum  Commu¬ 
nes ,  pofleffies  that  Part  of  the  lower  Jaw  called  the 
Chin,  and  afcending  with  a  diredt  and  tranfverfe 
order  of  the  Fibres,  is  inferted  into  the  nether  Lip, 
in  depreffing  of  which  it  turns  it  outwards.  L. 

DEPRESSOR  Labiorum ,  is  a  Mufcle  thatarifes 
fleffiy  from  the  lower  Edge  of  the  inferior  Jaw 
Bone  laterally,  and  afcends  diredtly  to  its  Interiores 
at  the  Angle  of  the  Lips  :  This,  with  its  Partner 
and  the  guadrati  adting,  exprefs  a  forrowful  Coun¬ 
tenance,  in  drawing  down  the  Corners  of  the  Mouth 
and  Cheeks.  L. 

DEPRESSOR  Oculi ,  is  a  Mufcle  of  the  Eye 
which  arifes  from  the  profoundeftPart  of  the  Orbit, 
and  paffes  diredtly  to  its  Infertion  to  the  oppofite 
Part  of  the  Globe  of  the  Eye.  L. 

DEPRIMENS,  or  Humilis ,  One  of  the  ftraight 
Mufcles  which  move  the  Globe  of  the  Eye  3  itsUfe 
is,  to  pull  it  downwards.  L. 

DEPRIVATION,  is  a  bereaving  or  taking  away; 
as  when  a  Biffiop,  Parfon,  Vicar  or  Prebend  is  de¬ 
prived  or  depofed  from  his  Preferment  for  any 
Matter  in  Fadt  or  in  Law  ;  as  if  a  Schifmatick  or 
meer  Lay-man  be  prefentcd,  admitted,  inftituted 
and  indudted,  this  is  good  Caufe  of  Deprivation. 

DEPRIVATION  of  a  Benefice^  is  when  for  fome 
great  Crime  a  Minifter  is  wholly  and  for  ever  de¬ 
prived  of  his  Living  or  Preferment ;  and  differs 
from  Sufpenfion  in  this,  that  Sufpenfion  is  only  a 
Temporary  Deprivation.  L. 

DEPRIVATION  ab  officio ,  is  when  a  Minifter 
is  for  ever  depriv’d  of  his  Orders,  which  is  the 
fame  in  reality,  with  what  is  otherwife  call’d  Depo- 
fition  and  Degradation. 

DEPTH  of  a  Squadron  or  Battalion ,  is  the 
Number  of  Men  that  are  in  a  File;  which  of  a 
Squadron  is  three,  and  of  a  Battalion  generally  fix ; 
whence  it  comes  that  we  fay  a  Battalion  is  drawn 
up  5  deep,  or  6  deep. 


For  Meafurm,  the  DEPTH  of  the  Sea. 


- - - <uiu  uicjxcvcrena 

Mr  .Stephen  Hales  having  contriv’d  a  Machine  ac¬ 
cording  to  the  Figure  above  reprefented  for  mea- 
lunng  the  Depth  in  the  Sea  with  great  Expedition 
an^  Certainty,  fiiew’d  it  to  the  Royal  Society 
There  have  indeed  been  feveral  Machines  con- 
tnv  d  for  measuring  the  different  Depths  of  the  Sea, 
specially  fuch  as  could  not  be  determined  by  the 
Lead  and  Line,  which  Machines  confifted  of  two 
Bodies  (the  one  fpecifically  heavier,  and  the  other 
fpecifically  fighter  than  the  Water)  fo  joined  toge¬ 
ther,  that  as  foon  as  the  heavier  came  to  the  Bot¬ 
tom,  the  lighter  ffiould  get  loofe  from  it  and 

emerge ; 
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emerge ;  and  the  Depth  was  to  be  eftimated  by  the 
Time  of  the  Fall  of  the  compound  Body,  from  the 
Top  to  the  Bottom  of  the  Water,  together  with  the 
X ime  of  the  Emerfion  of  the  lighter  Body,  reckon’d 
from  the  difappearing  of  the  Machine,  till  the  emer¬ 
gent  Body  was  feen  again ;  but  no  Confequence  can 
be  drawn  from  fo  precarious  and  complex  an  Ex¬ 
periment. 

For  that  the  Time  will  hardly  be  the  fame  in  two 
Experiments,  even  in  Still -Water,  and  in  the  fame 
Place;  and  much  lefs  will  this  Machine  anfwer  in 
the  Sea,  by  Reafon  of  WaVes  and  Currents,  and 
many  other  Obftrudtions. 

But  as  the  Preflure  of  Fluids  is  always  the  fame  at 
the  fame  Depth,  in  all  Directions,  a  Gage  that  ex¬ 
actly  difeovers  what  the  Preflure  is  at  the  Bottom 
of  the  Sea,  will  fhew  what  the  true  Depth  of  the 
Sea  in  that  Place  is,  whether  the  Time  of  the  De¬ 
scent  of  the  Machine  be  but  a  Minute  or  two,  or 
twenty  times  as  long. 

The  Reverend  Mr.  Hales  has,  in  his  Vegetable 
Staticks ,  deferibed  his  Gage  for  eftimating  the  Pref- 
fures  made  in  opaque  Veflels $  where  Honey  being 
poured  over  the  Surface  of  Mercury,  as  it  is  pref- 
ied  up  into  a  Tube,  the  lower  Orifice  of  which  is 
immerfed  into  the  Honey  and  Mercury,  and  the 
Top  of  which  is  fealed  Hermetically.  Now,  as  the 
Air  in  the  Tube  is  condenfed  by  the  Preflure,  and 
the  Mercury  rifes ;  fo  the  Mercury  comes  down 
again  when  the  Preflure  is  taken  off,  and  would 
leave  no  Mark  of  the  Height  to  which  it  had  rifen  ; 
but  the  Hotiey  (or  Treacle,  which  does  better)  that 
is  upon  the  Mercury  flicking  to  the  Infide  of  the 
Tube,  leaves  a  Mark  which  fhews  the  Height  tox 
which  the  Mercury  had  rifen,  and  of  Confequence 
makes  appear  what  was  the  greateft  Preflure. 

Upon  this,  Dr.  Defaguliers  contriv'd  a  Machine 
that  will  carry  down  Mr.  Hales's  Gage  to  the  Bot¬ 
tom  of  the  Sea,  and  immediately  bring  it  up 
again. 

A  B  is  the  Gage-Bottle, 

F  /  the  Gage-Tube,  which  is  cemented  to  the 
Brafs  Cap  of  the  Bottle  at  G,  with  its  open  End  /, 
immerfed  in  the  Mercury  G;  which,  by  the  Pref- 
fure  of  32  Foot  of  Water,  is  carried  up  to  d ,  with 
a  little  Treacle  or  Honey  d  upon  it,  raifed  up  from 
D,  a  fin  all  Thicknefs  of  Treacle  poured  on  upon 
the  Mercury. 

When  the  Preflure  of  Water  is  from  a  Depth  of 
64  Foot,  the  Mercury  and  Treacle  rife  up  toE  f  of 
the  Height  of  the  Tube,  and  fo  higher  proportion¬ 
ally  to  the  Depth. 

N.  B.  A  Scale  may  be  mark’d  on  the  Tubd  with 
a  Diamond.  K  is  a  Weight  which  hangs  by  its 
Shank  L,  in  a  Socket  m,  fix’d  to  the  Ring  M  B, 
cemented  at  the  Bottom  of  the  Bottle.  When  the 
whole  L  of  the  Shank  is  fhov’d  up  to  «z,  the  Catch 
L  of  the  Spring  S  holds  it  from  falling  out  of  the 
Socket  while  the  Machine  is  defending ;  but  as 
foon  as  K  touches  the  Ground  at  the  Bottom  of 
the  Sea,  the  Hole  L  rifing,  the  Catch  flies  back, 
and  lets  go  the  Weight,  as  appears  in  the  Figure : 
Then  the  empty  Glafs  Ball  1  (which,  at  Sea,  may 
be  a  Hog’s  Bladder)  rifes  up  to  the  Surface  of  the 
Water,  with  the  Machine,  in  which,  by  obferving 
how  high  the  Infide  of  the  Tube  is  dawbd,  the 
Preflure,  and  confcquently  the  Depth  of  the  Sea, 
is  known. 

H  G  is  a  Brafs  Tube  to  guard  the  Top  of  the 


Gage  Tube,  there  are  Holes  at  F  G  and  E,  to  ad 
mit  the  W ater  to  pafs  freely  every  where. 

To  confirm  the  Ufe  of  this  Sea-Gage,  he  made 
another  Experiment  in  the  following  manner  : 

He  poured  fome  Quick-filver  into  the  Bottom  of 
the  Gage,  and  afterwards  poured  Treacle  upon  it, 
to  the  Depth  of  Half  an  Inch,  and  then  ferew’d 
on  the  Brafs  Cap  of  the  Bottle,  to  which  theGlafs- 
Gage  Tube  was  cemented  ;  by  which  means  the 
open  End  of  the  Tube  was  brought  under  the  Sur¬ 
face  of  the  Mercury,  the  fealed  End  being  up¬ 
wards. 

Having  thus  fitted  the  Machine,  he  immerfed  it 
in  a  Cylindrical  Veflel  of  Water,  which  was  prefs’d 
between  two  Pillars,  with  a  Plate  at  the  Top,  in 
fuch  a  manner,  that  the  Air  might  be  condenfed 
over  the  Water,  without  efcaping^  then  with  a 
Syringe  he  forced  in  fo  much  Air  as  to  lay  on  a^ 
Preflure  equal  to  what  would  be  iri  a  Depth  of 
4c  Foot  of  Water,  and  by  opening  the  Cock  of  the 
upper  Plate,  let  out  the  Air ;  and  when  the  Ma¬ 
chine  was  taken  out,  it  appear’d  how  high  the 
Quick-filver  had  rifen  in  the  Gage-Tube,  by  the 
greafy  Mark  that  the  Treacle  had  left  within 
DEPURATION,  is  the  cleanfing  of  any  Body 
from  its  excrementitious  Dregs,  or  more  grofs 
Parts. 

DERAIGNE,  or  Dereigne  [in  Law]  lignifies  the 
Proof  of  a  Thing  which  one  denies  to  be  done  by 
himfelf,  and  the  Adverfary  affirms  it,  defeating  and 
confounding  the  Aflertion  of  his  Adverfary,  and 
fliewing  it  to  be  without  and  againft  Reafon  or  Pro¬ 
bability. 

DERE LICKS  [in  the  Civil  Law]  are  fuch  as 
are  wilfully  thrown  away  and  abandoned  by  the 
Owners. 

DESCANT  [in  Mufick]  fignifies  the  Art  of  com- 
pofing  in  feveral  Parts,  and  is  threefold,  viz.  Plain, 
Figurate,  and  Double. 

Plain  DESCANT,  is  the  Ground- work  or  Foun¬ 
dation  of  Mufical  Compofition,  and  confifts  altoge¬ 
ther  in  the  ordinary  placing  of  many  Concords. 

Figurate  or  Florid  DESCANT*  is  that  wherein 
Difcords  are  concerned,  as  well  (tho’  not  fo  much) 
as  Concords ;  and  may  well  be  termed,  the  Orna¬ 
ment  or  Rhetorical  Part  of  Mufick,  in  regard  that 
in  this  are  introduced  all  the  Varieties  of  Points, 
Figures,  Syncopes,  Diverfities  of  Meafures,  and 
whatfoever  elfe  is  capable  of  adorning  the  Compo¬ 
fition. 

Double  DESCANT,  is  when  the  Parts  are  fo  con¬ 
trived,  that  the  Treble  may  be  made  the  Bafs ;  and 
on  the  contrary,  the  Bafs  the  Treble. 

DESCENSION  Oblique.  See  Oblique  De/cen- 
fion. 

DESCENSION  Fight.  See  Right  Defcenfion. 
DESCEUSORIUM,  a  Chymical  Furnace,  in 
which  Subftances  are  diftill’d  by  Defcent,  or  down¬ 
wards. 

DESCENT  [in  Law].  See  Difcent. 
DESCENTS  [in  Fortification ]  fignify  the  Holes, 
Vaults,  and  Hollow-Places,  made  by  undermining 
the  Ground,  as  the  Counter-fcarp  or  Covert-way  : 
So  that  a 

DESCENT  into  the  Moat  or  Ditch ,  is  a  deep 
digging  into  the  Earth  of  the  Covert-way,  in  Form 
of  a  Trench,  of  which  the  upper  Part  is  covered 
with  Madriers  or  Clays  againft  Fires,  to  fecure  the 
Paflage  into  the  Moat. 
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DESCENT  of  heavy  Bodies .  If  a  Body  defeend 
from  A  by  its  proper  Gravity,  it  will  come  to  the 
Centre  S  in  the  fame  time  as  another  fuch  like 
Body,  by  its  Revolution,  fhall  deferibe  the  Qua¬ 
drant  A  D  E.  Trine.  Thyf.  Math.  Lib.  i.  Prop. 
38.  Cor.  1. 


Wherefore,  abftra&ing  from  the  Refinance  of  the 
Medium,  all  Bodies  mud  needs  defeend  equally 
fwift,  and  come  to  the  Centre  from  the  fame 
Height,  at  the  fame  time,  as  in  Fadt  is  found  by 
Experiment  true. 

An  heavy  Body  let  fall  from  any  Height  near  the 
Surface  of  our  Earth,  defeends  in  a  Second  of  Time 
1 Feet  Englijh ,  or  1975-  Inches. 

Prop.  I. 

The  Velocities  of  defending  heavy  Bodies  are  pro¬ 
portionate  to  the  Times ,  from  the  Beginning  of 
their  Falls. 

This  follows  (faith  the  Learned  Capt.  Halley , 
Philofoph.  Tranf.  N.  179.)  becaufe  the  Action  of 
Gravity  being  continual  in  every  Space  of  Time, 
the  following  Body  receives  a  new  Impulfe,  equal  to 
what  it  had  before,  in  the  fame  Space  of  Time, 
received  from  the  firft  Power ;  v.  gr.  in  the  firft 
Second  of  Time  a  Body  hath  aaquired  a  Velocity, 
which,  in  that  Time,  would  carry  it  a  certain  Di- 
ftance;  fuppofe  32  Foot,  2  Inches,  and  there  were 
no  new  Force,  it  would  continue  to  defeend  at 
that  Rate  with  an  equable  Motion :  But  in  the  next 
Second  of  Time,  the  fame  Power  of  Gravity  con¬ 
tinually  adding  thereon,  fuperadds  a  new  Velocity 
equal  to  the  former  ;,  fo  that  at  the  End  of  two 
Seconds,  the  Velocity  is  double  to  what  it  was  at 
the  End  of  the  Firft :  And  after  the  fame  manner 
may  it  be  proved  to  be  triple  at  the  End  of  the 
third  Second;  andfo  on  :  Wherefore  the  Velocities 
of  falling  Bodies  are  proportionate  to  the  Times  of 
their  Falls.  E.  D. 

Prop.  II. 

The  Spaces  dejeribed  by  the  Fall  of  a  Body,  are  as 
the  Squares  of  the  Times  from  the  Beginning  of 
the  Fall. 

DEMONSTRATION. 

Let  A  B  reprefent  the  Time  of  the  Fall  of  a  Body 
BC,  perpendicular  to  AB  the  Velocity  acquired  at 
the  End  of  the  Fall,  and  draw  the  Line  AC;  then 
divide  the  Line  A  B  reprefenring  the  Time,  into  as 
many  equal  Parts  as  you  pleafe,  as  h  l  b  b,  <&c. 
and  from  thefe Points  draw  the  Lines,  be ,  be ,  <&c. 
parallel  to  B  C ;  ’tis  manifeft,  that  the  feveral  Lines 


he,  reprefent  the  feveral  Velocities  of  the  falling 
Body,  in  fuch  Parrs  of  the  Time  as  A  b  is  of  AbT 
It  is  evident  iikewife,  that  the  Area  A  B  C  is  the 


Sum  of  all  the  Lines  b  e  taken  together  ;  whi^h, 
according  to  the  Method  of  Indivifibles,  are  infi¬ 
nitely  many :  So  that  the  Area  ABC  reprefents  the 
Sum  of  all  the  Velocities,  between  none  and  BC, 
fuppofed  infinitely  many ;  which  Sum  is  the  Space 
defeended  in  the  Time  reprefented  by  AB.  And 
by  the  fame  Reafon,  the  Area’s  A  be  will  reprefent 
the  Spaces  defeended  in  the  Times  A  6;  fo  that 
the  Spaces  defeended  in  the  Times  AB,  A  b  ;  are 
as  the  Area’s  of  the  Triangles  ABC,  A  be-,  which, 
by  the  20th  of  the  6th  of  Euclid ,  are  as  the  Squares 
of  their  homologous  Sides,  A B,  Ab  ;  that  is  to 
fay,  the  Times :  Wherefore  the  Defcents  of  falling 
Bodies  are  as  the  Squares  of  the  Times  of  their  Fall. 
&  E.  D. 

Prop.  III. 

The  Velocity  which  a  defending  Body  acquires  in 
any  Space  of  Time ,  is  doubte  to  that  wherewith 
it  would  have  moved  the  Space  defended  by  an 
equable  Motion  in  the  fame  Time. 

DEMONSTRATION. 

Draw  E  C  parallel  to  A  B,  and  A  B  parallel  to 
BC,  and  compleat  the  Parallelogram  A  BCE  ;  it 
is  evident,  that  the  Area  thereof  may  reprefent  the 
Space,  a  Body  moved  equally  with  the  Velocity  B  C 
would  deferibe  in  the  Time  A  B ;  and  the  Triangl# 
ABC  reprefents  the  Space  deferibed  by  the  Fall  of 
a  Body  in  the  fame  time  A  B  (by  the  foregoing  Pro- 
pofition).  Now  the  Triangle  A  B  C  is  Half  the 
Parallelogram  A  B  C  E,  and  confequently  the  Space 
deferibed  by  the  Fall,  is  Half  what  would  have  been 
deferibed  by  an  equal  Motion  with  the  Velocity  BC 
in  the  fame  time  ;  wherefore  the  Velocity  B  C  at 
the  End  of  the  Fall,  is  double  to  that  Velocity 
which,  in  the  Time  A  B,  would  have  deferibed  the 
Space  fallen,  reprefented  by  the  Triangle  ABC,  with 
an  equable  Motion.  <*>.  E.  D. 

Prop.  IV. 

All  Bodies ,  on  or  near  the  Surface  of  the  Earth , 
in  their  Fall ,  defend  fo  as  at  the  End  of  the 
firfi  Second  of  Time  they  have  deferibed  Sixteen 
Feet ,  one  Etch,  London  Meajure ,  and  acquired 

the 
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the  Velocity  of  Thirty -two  Feet ,  two  Inches ,  in 
a  Second . 

This  is  made  out  from  the  25th  Proportion  oF 
the  2d  Part  of  Mr.  Huygens  de  Horologio  Ofcil/atoridj 
wherein  he  demonftratcs  the  Time  of  the  leaft  Vibra¬ 
tions  of  a  Pendulum,  to  be  to  the  Time  of  the  Fall 
of  a  Body  from  the  Height  of  Half  the  Length  of 
the  Pendulum,  as  the  Circumference  of  a  Circle  to 
its  Diameter ;  whence,  as  a  Corollary,  it  follows, 
That  as  the  Squares  of  the  Diameter  to  the  Square 
of  the  Circumference,  fo  half  the  Length  of  the 
Pendulum  vibrating  Seconds  to  the  Space  deferib’d 
by  the  Fall  of  a  Body  in  a  Second  of  1  ime  ;  and 
the  Length  of  a  Pendulum  vibrating  Seconds  being 
found,  39,  125,  or  $  Inches,  the  Delcent  in  a  Se¬ 
cond  will  be  found,  by  the  aforefaid  Analogy,  16 
Feet  and  one  Inch;  and  by  the  laft  Propofition,  did 
Velocity  will  be  double  thereto  ;  and  near  to  this 
it  hath  been  found  by  feveral  Experiments,  which, 
by  Reafon  of  the  Swiftnefs  of  the  Fall,  cannot  fo 
exadly  determine  its  Quantity. 

From  thefe  Four  Proportions,  all  Queftions  con¬ 
cerning  the  Perpendicular  Defcent  of  Bodies,  are 
eafily  folved  ;  and  either  Tune,  Height,  or  Velo¬ 
city,  being  affigned,  one  may  readily  find  the  other 
Two. 

From  them  likewife  is  the  Dodrine  of  Proieds 
deducible,  afluming  the  two  following  Axioms, 
viz. 

1.  That  a  Bodyfet  a  moving,  will  move  on  con¬ 
tinually  in  a  Right-line,  with  an  equable  Motion, 
unlefs  fome  other  Force  or  Impediment  intervene, 
whereby  it  is  accelerated,  retarded,  or  defleded. 

2.  That  a  Body  being  agitated  by  two  Motions 
at  a  Time,  does,  by  their  compounded  Forces,  pafs 
thro’  the  fame  Points  as  it  would  do,  were  the  two 
Motions  divided  and  aded  fucceffively. 

The  Learned  Mathematician,  Mr.  20/7,  in  his 
Examination  of  Dr.  Thomas  Burnet's  Theory  of  the 
Earth ,  P.  124.  proves,  That  the  Diredion  of  heavy 
Bodies  is  not  towards  the  Centre  of  the  Earth  any 
where  but  at  the  Equator,  or  at  the  Poles :  How¬ 
ever  they  will  be  all  perpendicular  to  their  Horizons, 
and  fo  there  can  be  no  Error  in  levelling  of  Lines, 
and  in  finding  the  Rifings  and  Fallings  of  the  Ground. 
And  from  hence  (as  he  fhews,  P.  128.)  ’tis  plain, 
the  Surface  of  the  Earth  cannot  be  exadly  fpherical, 
but  the  Earth’s  Equatorial  Diameter  to  its  Polar,  is 
as  692  to  689. 

DESCRIBENT,  a  Term  [in  Geometry]  expref- 
fing  fome  Line  or  Surface,  which,  by  its  Motion, 
produces  a  Plain  Figure,  or  a  Solid.  See  Dtri- 

fLBIlt . 

DESCRIPTION!,  is  a  fuperficial  Imperfed,  or 
inaccurate  Definition  of  a  Thing,  giving  a  fort  of 
Knowledge  thereof  from  fome  Accidents  and  Cir- 
cum fiances  peculiar  to  it,  which  determine  it  enough 
to  give  an  Idea  that  may  diftinguifh  it  from  other 
things  ;  but  without  explaining  its  Nature  or  Ef- 
fenre. 

DESHACHE  [in  Heraldry]  is  when  a  Bcaft  has 
its  Limbs  feparated  from  its  "Body,  fo  that  they  ftill 
remain  on  the  Efcutcheon,  with  only  a  fmall  Sepa- 
rarion  from  their  natural  Places.  F. 

DESICCATION,  is  an  Evaporation  of  fuperflu- 
ous  Moifture  by  Heat. 

DESICCATIVE  Medicines ,  arc  the  fame  with 
Drying  Medicines. 

DFSIGN  [in  Arts  or  Sciences ]  is  the  Draught, 
i  e  the  Thought,  Plan,  Geometrical  Reprefenta- 
tion,  Diftribution,  and  Conftrudion  of  a  Painting, 
Poem,  Building,  &c. 


DESIGN  [in  Painting  or  Sculpture]  is  the  Ex- 
prelTion  of  the  Images  Or  Ideas  that  the  Painter 
hath  conceived  in  his  Mind  on  the  Pidure,  <&c. 
and  it  is  good,  when  the  Author  hath  a  gbod  Gufto 
and  corred  Judgmenr.  This  is  the  Bafis  and  Foun¬ 
dation  of  all  other  Parts,  and  may  be  compared  to 
the  Stile  of  a  corred  Writer.  But  the  Painters  call 
Defigns,  chiefly,  fuch  Draughts  as  they  ufdally  cx- 
prefs  on  Paper*  in  order  to  the  Performance  of 
fome  confiderable  Piece  of  Work.  A  feint  imper¬ 
fed  Defign  is  ufually  called  a  Sketch. 

DESIGNING,  the  Art  of  delineating  or  draw¬ 
ing  the  Appearance  of  natural  Qbjeds,  by  Lines  ori 
a  Plain. 

DESIRE,  is  anUneafinefs  in  the  Mirid  upon  the- 
Abfence  of  any  thing  ,whofe  prefent  Enjoyment  car¬ 
ries  the  Idea  of  Delight  with  it  3  and  is  greater  or 
lefs,  as  that  Uneafinefs  is  more  or  lefs  vehement. 

DE-SON  Tort  Demefne>  are  Words  of  Form  iri 
an  Adion  of  Trefpafs,  ufed  by  way  of  Reply  to 
the  Plea  of  the  Defendant.  When  the  Defendant 
fays,  He  did  what  he  did  by  the  Command  of  his 
Mafter  ;  the  Plaintiff  replies,  That  the  Defendant 
did  it  De  Son  Tort  Demefrie,  viz.  of  his  own 
Wrong,  &c. 

DESPAIR,  is  the  Thought  of  the  Unattainable- 
nefsof  any  Good,  which  works  differemly  in  Mens 
Minds,  fometimes  producing  Uneafinefs  or  Pain, 
fometimes  Reft  and  Indolency. 

DESPOTICK  is  the  fame  as  abrolutely  fupreme, 
as  when  a  Prince  has  gain’d  fuch  an  Abfolute  and 
Defpocick  Power,  that  he  will  not  be  regitlated  by 
the  Laws  of  his  Country,  but  will  govern  only  by 
his  foie  Will  and  Pleafure. 

DESPOVILLE  [in  Heraldry ]  is  the  whole  Cafe,' 
Skin,  or  Slough  of  a  Beaft,  with  the  Head,  Feet, 
Tail,  and  all  Appurtenances;  fo  as  being  filled  or 
fluffed,  it  looks  like  an  entire  Creature. 

DESPUMATION  is  a  Term  in  Pharmacy ,  and 
fignifies  the  clearing  and  cleanfing  of  any  Liquor,  by 
letting  it  boil  fo  as  to  take  off  the  Scum. 

DESQUAMATION  [in  Surgery]  the  cleanfing 
Curions  Bones,  which  flake  off  like  Scales. 

DESSEIN  [in  French]  fignifies  two  things  in 
Painting  ;  either,  in  general,  the  Defign  or  Thought 
that  the  Painter  had  about  any  great  Piece,  whe¬ 
ther  there  be  drawn  only  the  Out-lines,  or  Con¬ 
tours  ;  or  whether  he  hath  proceeded  farther  to  put 
in  the  Shadows  or  the  Colours  ;  and  if  there  appear 
much  mafterly  Skill  or  Judgment  in  the  Thought  or 
Defign,  we  fay,  The  Defign  was  Great  and  Noble, 
<&c. 

It  alfo  fignifies  the  juft  Meafures,  the  Proportions 
and  external  Forms  which  thofe  Objeds  ought  to 
have  that  are  drawn  in  Imitation  of  Nature  ;  and 
in  this  Sen Pe  ’tis  one  of  the  Parts  of  Painting,  and 
may  be  called  a  juft  Imitation  of  Nature. 

DET,  or  Debt ,  is  a  Writ  that  lies  where  any  Sum 
of  Money  is  due  to  a  Man,  by  Reafon  of  Accountj 
Bargain,  Contrad,  or  Obligation,  or  other  Speci¬ 
alty,  to  be  paid  at  a  certain  Day,  which  is  not  paid* 
then  he  (hall  have  this  Writ ;  but  Adion  of  Debt 
will  not  lie  for  Money  due  to  a  Lord  by  his  Tenant 
for  any  Rent-Service,  but  he  muft  diftrain  for  it  : 
So  for  Rent-charge  or  Rent-feck,  which  any  Man 
hath  for  Life  in  Tail  or  in  Fee,  he  fhall  nor  have 
any  Adion  of  Debt  as  long  as  the  Rent  continues, 
but  his  Executors  may  have  an  Adion  of  Debt  for 
the  Arrearages  due  in  the  Lives  of  their  Teftator. 

DETACHMENT,  a  Military  Term,  fignifying 
a  certain  Number  of  Soldiers  taken  out  of  a  greater 
Body,  on  Purpole  to  be  employed  in  the  Under¬ 
taking  of  fome  particular  Enterprise ;  it  is  to  form 
0  a  kind 
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•  kind  of  flying  Camp,  to  relieve  a  Party  already 
engaged  in  Battle,  to  join  a  feparate  Army,  to  alfift 
at  the  Siege  of  a  Place,  to  enter  into  fome  Garri- 
fon,  <&c. 

DETENTS  [in  a  Clock]  are  thofe  Stops,  which, 
by  being  lifted  up,  or  let  fall  down,  do  lock  and 
unlock  the  Clock  in  ftriking. 

DETENT  Wheel ,  or  Hoop  Wheel  [in  a  Clock']  is 
that  which  has  a  Hoop  almoft  round  it,  wherein 
there  is  a  Vacancy,  at  which  the  Clock  locks. 

DETERGENT.  See  Abfiergent. 

DETERMINED  Problem  [in  Geometry]  is  that 
which  hath  but  one,  or  but  one  certain  Number  of 
Solutions.  This  Problem  hath  but  one  only  Solu¬ 
tion,  viz.  To  defcribe  an  Ifofceles  Triangle  on  a  given 
Line ,  voboje  Angles  at  the  Bafe  JJjall  be  double  to  that 
at  the  Vertex.  But  this  following  hath  two  Solu¬ 
tions  :  To  find  an  Ifofceles  Triangle ,  vchofe  Area  and 
Perimeter  are  given. 

A  determined  Problem  may  be  either  Simple  or 
Linear,  Plain,  Solid,  or  Surfolid.  Which  fee. 

DETERRATION,  is  a  Removal  of  the  Earth, 
Sand,  &c.  from  the  Mountains  and  higher  Grounds, 
down  into  the  Valleys  and  lower  Parts.  This  is 
occafioned  by  Rains,  which  walh  the  Earthy  Matter 
down  by  Degrees ;  but  this  cannot  be  very  confi- 
derable,  or  much  raife  the  Surface  of  the  Earth,  as 
fome  have  imagined,  becaufe  a  good  Part  of  it  is 
funk  into  the  Clefts  and  Caverns  of  the  Rocks  and 
Mountains,  a  great  Quantity  is  born  down  into  Ri¬ 
vers,  and  thence  into  the  Sea,  and  the  richer  and 
finer  Part  helps  to  compofe  the  Bodies  of  Plants 
and  Vegetables. 

DETERSIVE  Medicines ,  are  fuch  as  are  ufed  to 
cleanfe  the  Body  from  fluggilh,  vifcous,  and  glutinous 
Humours. 

DETINUE,  is  a  Writ  that  lieth  againfl:  him  who 
having  Goods  or  Chattels  delivered  him  to  keep, 
refufeth  to  deliver  them  again  ;  and  he  taketh  his 
Action  of  Detinue  that  intendeth  to  recover  the 
Thing  delivered,  and  not  the  Damages  fuftained  by 
the  Detinue. 

DETONATION,  is  a  Chymical  Word,  expref- 
fing  the  thundering  Noife  that  is  often  made  by  a 
Mixture,  being  enkindled  in  the  containing  Veflelj 
for  the  volatile  Parts  do  fly  out  with  great  Velo¬ 
city  and  Impetuofity.  ’Tis  the  fame  with  Pulmina - 
tion.  L. 

DETRANCE1E  [in  Heraldry]  fignifies  a  Line 
bend-wife,  that  does  not  come  from  the  very  An¬ 
gle,  but  rather  from  fome  Part  of  the  upper  Edge, 
and  thence  falling  athwart,  or  diagonally,  or  from 
Part  of  the  Dexter  Side. 

DETRUSOR-URINjE,  is  a  Mufcle  which  is, 
by  fome,  reckoned  the  firffc  proper  Membrane  of  the 
Bladder,  lying  under  that  which  is  derived  from  the 
Peritoneum ;  its  carnous  Fibres  embracing  the  whole 
Bladder  like  a  Hand  (as  Spigelius  reprefents  it)  com- 
prefles  it  in  the  Evacuation  of  the  Urine.  L. 

DEVASTAVERUNT  bona  teflatoris,  is  a  Writ 
lying  againfl:  Executors  for  paying  Legacies  and 
Debts  without  Speciality,  before  the  Debts  upon  the 
faid  Specialities  be  due,  to  the  Prejudice  of  Credi¬ 
tors.  L. 

DEVENERUNT,  is  a  Writ  directed  to  the  Ef- 
cheator,  when  any  of  the  King’s  Tenants  holding 
in  Capite ,  dies  ;  and  when  his  Son  and  Heir  within 
Age,  and  in  the  King’s  Cuflody,  dies,  then  fhall 
'this  Writ  go  forth,  commanding  the  Efcheator, 
that  by  the  Oaths  of  Twelve  good  and  lawful  Men, 


he  enquire  what  Lands  or  Tenements,  by  the  Death 
of  the  Tenant,  come  to  the  King. 

DEVIATION  [in  the  Old  Afironomy]  a  Motion 
of  the  Deferent  or  Eccentrick,  whereby  it  advances 
to,  or  recedes  from  the  Ecliptick. 

DEVISE,  dr  Divife  [in  Common  Lavf]  is,  when 
a  Man,  in  his  Will,  bequeathes  his  Lands  or  Goods 
to  another  after  his  Deceafe ;  and  he  to  whom  the 
Lands  or  Goods  are  bequeathed,  is  called,  The  De¬ 
vi  fe. 

DEVISE  [probably  of  Dividere ,  L.  to  divide]  is 
a  Name  common  to  all  Figures,  Cyphers,  Charac¬ 
ters,  Rebus’s,  Motto’s,  Sentences,  Proverbs,  <&c . 
which,  by  Allufion  to  the  Names  of  Perfons  or 
Families,  denote  their  Nobility  or  Qualities. 

In  a  more  reftrained  Senfe,  it  is  an  Emblem  or 
Representation  of  fome  natural  Body,  with  a  Motto 
or  Sentence  applied,  in  a  Figurative  Senfe,  to  the 
Advantage  of  fome  Perfon. 

A  Devife  is  a  fort  of  Metaphor,  which  reprefents 
one  Objedt  by  another,  to  which  it  bears  fome  Re- 
femblance  ',  fo  that  a  Devife  is  only  true  when  it 
bears  a  metaphorical  Similitude,  and  may  itfelf  be 
reduced  into  a  Comparifon  ;  or  it  may  be  defined, 
a  painted  and  vifible  Metaphor,  that  flrikes  the 
Eye. 

Others  define  it  to  be,  a  Compofition  or  Aflfem- 
blage  of  Figures  drawn  from  Nature  and  Art,  cal¬ 
led  the  Body ,  and  a  few  Words  adapted  to  the  Figure, 
and  called  the  Soul. 

DEVOLUTION  [in  La-w]  a  Right  acquired  by 
Succeflion,  from  one  Degree  to  another. 

DEVOURING.  If  any  Fillies  are  borne  in  an 
Efcutcheon  in  a  feeding  Pollute,  the  Herald’s  Term 
for  it  is  Devouring ,  becaufe  Fifh  fwallow  all  their 
Meat  whole. 

DEUTEROPATHIA  [of  AursgQ'j  Second ,  and 
mt&Q-)  Gr.  Pajfion  or  Affection]  is  a  Difeafe  that 
proceeds  from  another  Difeafe  :  For  Example,  as 
the  Head-Ach  from  the  Diftemper  of  another  Part, 
the  Morbifick  Matter  being  tranflated  thither  from 
its  former  Repoficories.  Blanch. 

DEW  is  compofed  of  Steams  of  the  Terreftrial 
Globe,  which,  for  a  while,  fwim  to  and  fro  in  the 
Air,  but  at  lafl:  convene  into  Drops,  and  then  fall 
down  again  to  the  Earth. 

DEW  of  Vitriol ,  fo  fome  Chymifts  will  call  a 
kind  of  Phlegm  which  is  drawn  from  Vitriol  in 
Balneo  Maria,  or  with  a  gentle  Heat. 

DEXTER  Side  or  Point ,  is  the  Right  Side  or 
Point  in  an  Efcutcheon.  See  Ejcutcheon. 

DIABETES  [of  JiaCctlvv,  Gr.  to  pals,  to  pals 
quick]  fo  Galen,  calls  it,  and  Agineta  Dipfacus,  from 
the  great  Thirft  that  attends  it  ;  and  as  others  will 
have  it,  from  a  certain  fort  of  Serpent  called  Dip¬ 
facus,  found  efpecially  in  Libya,  which  poifons  with 
its  Bite,  and  brings  an  unquenchable  Thirfl:  upon 
the  Perfon  affe&ed.  The  Difeafe  is  too  great  a 
Fufion  of  the  Blood,  whereupon  the  Serum  pafles 
the  Reins,  and  is  voided  in  great  Quantities  by  the 
Paflages  of  the  Urine.  Blanch. 

DIABETES  [in  Hydraulicks]  is  applied  to  a  Sy¬ 
phon,  the  two  Legs  or  Branches  whereof  are  in- 
clofed  in  one  another ;  as  the  Glals  deferib’d  by  Hero, 
which  runs  itfelf  quite  empty,  without  being  in¬ 
verted,  as  foon  as  the  Water  E  arrived  at  the  Height 
of  the  upper  Branch  of  the  Syphon. 

DIABROSIS,  is  a  Solution  of  the  Continuum  by 
Corrofion  of  the  Parts.  Blanch. 


DIA- 
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TYT AC  AU STICK  Curve ,  or  the  Caujhck  by  Re- 
fratfion.  If  you  imagine  an  infinite  Number  o 
-C  da  B  M,  B  D,  &c.  iffuing  from  the  fame 
Luminary  Point  B>  to’ be  refraded  from  or  to  the 
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Perpendicular  MC,  at  the  Curve  AMD;  and  fo 
that  C  E,  the  Sines  of  the  Angles  of  Incidence 
CME,  be  always  toCG,  the  Sines  of  the  refracted 
Angles  C  MG,  in  a  given  Ratio >  then  the  Curve- 


Line  HFN,  which  touches  all  the  refrafted  Rays, 
is  called  the  Diacauflick ,  or  Caujhck  by  Refraction. 
How  to  find  thefe  Caudicks  by  Refraction  to  all 
forts  of  Curves,  fee  Hayes’s  Fluxions ,  P-f-fb 
where  alfo  the  Doftrine  of  the  Foci  of  (phencal 
Glades  of  all  forts,  expofed  either  ^  diverging, 
converging,  or  parallel  Rays,  is  deduced  from  the 
Principles  of  the  Cauftick  Curves.  See  p.  249- 
Of  the  Relation  of  this  Diacaudick  Curve  to  t  e 
Evoluta,  fee  A  Difcourje  of  Mr.  Jam.  Barnou  , 

the  Leipfick  APIs  of  May,  1693- 

DIACENTROS  [of  J*/*  and  *trw>  Gr.  a 
Centre]  is  a  Word  ufed  by  Kepler,  to  hgmfy  the 
Sorted  Diameter  of  the  Elliptical  Orbit  of  any 

P1 DIACLYSMA  [of  AmkJw t,  Gr. ]  is  a _  wading 
of  the  Mouth  to  cleanfe  it,  or  to  drengt  e 
Teeth  or  Gums.  Blanch.  ,  ^ 

1  DIACdPR^GIA,  a  Medicine  of  Goats  Dun  , 
and  ufed  againd  Tumours  in  the  Spleen  and  Glan¬ 
dules  behind  the  Ears,  called  Parotides.  Jlanch 
DIACOUSTICKS  [of  AetHMot*  of  and 

Sn  of  the  Prnlerd®  oCefraded  Sound,  as  it 
pades  through  diderent  Mediums. 

F  DIACRISIS  [J)dwuri(,  of  J)*  and  ,  Gr.  to 
didinguid]  is  a  Didindion  and  Dijudication  of 

D,gfrDOCHE  P[Td>]4  gA  is  feeding  by 

*  dIaOROME  [of  Gr.]  the  fam^mtlt 

the  Vibration,  or  Motion,  01  Swin&, 

^nT/PTFSIS  Tin  Anatomy ]  is  the  eating  out,  or 
DliERLSlb  [in  ^  n  Body,  when, 

confuming  of  the  Veiieis  or  vt/evs' and 

hive  been;  or  when  Come  which  realty  >  f 
which  ought  to'have  tee^emrtained  in  the  Veffcls, 

^REsislin  Or^  & 

TDi^RESIS  is  ufually  noted  by  two  Points  P|a«d 
over  a  Letter,  to  (hew  that  .t  is  founded  by  ttfelf, 
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and  not  joined  with  any  other,  fo  as  to  make  a 
Dinhthono-:  as  Aera,  by  the  Points  over  the  e,  is 
didinguidTed  from  Mr  a.  Tis  alfo  a  kind  ot  Me- 

taplafm  or  Addition  to  a  Word,  by  dividing  one  Syl¬ 
lable  into  two,  as  Aulas,  by  a  Duerefs,  is  of  three 

Syllables,  indead  of  Aula.  .  .  . 

DIURESIS  [in  Surgery ]  an  Operation,  fervmp 

to  divide  and  feparate  the  Parts,  when  the  Conti¬ 
nuity  is  a  Hindrance  to  the  Cure. 

DliETETICA  [J>*iW7>u),  of  Gr.  to 

nreferibe  a  Diet]  is  a  Part  of  Phyuck  that  pre¬ 
scribes  the  Ufe  and  Knowledge  ot  the  Six  Non- 
natural  Things,  as  the  Phyficians  fpeak. 

DIAGLYPHICE  of  ‘r/4tand 

Gr.  to  carve  or  engrave]  is  the  Art  ot  Cutting,  01 
otherwife  making  hollow  or  concave  Figuies  in 
Metals  •  fuch  as  Seals  and  Intaglias  s, 

DIAGONAL  [in  Geometry ]  is  a  Line  drawn 
acrofs  from  Angle  to  Angle  in  any  Figure,  and  is 
by  fome  called  the  Diameter;  as  in  this  Figure,  *  b 
is  called  a  Diagonal. 


Fropofitions. 


,  Every  Diagonal  divides  a  Parallelogram  into 
t,vo  equal  Parts'";  for  the  two  Triangles,  -  r  b  and 


ab d  have  the  Sides  c  6  =  ad,  a  c  s=  d  b  vbecaulc 
oppofite  ones  of  the  Figure) }  and  the  Angle  ca 
equal  to  tlie  alternate  one  a  d  b  j  wherefore  they 
are  equal  to  each  other.  E.  D. 


2.  Two 


2  Z  X  Z 
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•  2,4  ^y°  ^'agonals,  A  D  and  B  E,  being  drawn 
in  any  Parallelogram,  do  bifed  each  other  :  I  fay, 

,,  ^  7- p  anc^  B C  =;CE  j  for  in  the  Triangles 
^  and  X,  the  Vertical  Angles  at  C  are  equal,  and 


'vC 


X 


%*  * 


the  alternate  ones,  E  A  D  and  A  D  B,  are  alio  equal, 
and  the  Side  AE  =  BDj  therefore  all  the  Sides 
of  Z  are  equal  to  thofe  of  X,  and  confequently 
A  C  =  C  D,  and  E  C  =  C  B.  E.  D. 

1 

3.  A  Line  (as  L  N)  palling  through  the  middle 
Point  ( m )  of  the  Diagonal  of  a  Parallelogram  (A  D) 
divides  the  Figure  into  two  equal  Parts :  I  fay, 


5:+ Rn=  T  +  X J°\  z  +  T  =  R  +  X  (becaufe 
ot  the  Diagonal)  and  the  Triangle  Z  =  Triande  X 

as  having  the  Vertical  Angles  at  M,  and  the  alter- 
nate  ones,  DAB  and  ADC,  and  alfo  the  Side 
AM  and  MD,  all  refpedively  equal  to  each  other: 
therefore  the  remaining  Trapezium  R,  when  the 
iriangle  Z  is  taken  away,  mull  be  equal  to  T, 
ra,ken  away ;  but  if  R  be  equal  to  T, 
^?d  Z.~ ^  th™  Z  +  R  muft  be  euual  to  X  + 
T,  and  each  will  be  equal  to  [half  the  Parallelogram. 

DIAGONAL  Scale.  See  Scale. 

r r Dm  ?  Nr°STfin  KS  [fletVva*,,&  of  SuyivclffM, 
Gr  r°  know  well]  a  Term  in  Medicine,  are  the 

prefent  Signs  whereby  to  judge  of  a  Difeafe,  or  a 

Knowledge  whereby  Men  underftand  the  prefent 

Condition  of  a  Diftemper;  and  they  make  it  three- 

1  c  ,  CSrr  r  n$c,  Judgment  of  the  Part  affeded, 
of  the  Difeafe  ltfelf,  or  of  its  Caufe. 

DIAGRAM  is  a  Scheme  for  the  Defignation  or 
Demonltration  of  any  Figure. 

or  ^acrydium,  Scamony  pre¬ 
pared  by  boiling  it  in  a  hollowed  Quince  ;  fome 
prepare  it  with  Juice  of  Quince,  and  others  with 
Juice  of  Lemons,  or  of  pale  Rofes.  ‘ 

DIAL.  The  firft  Sun-Dial  that  was  fet  up  in 
Rome,  was  by  Papyrius  Cur  for,  about  the  Year  of 
the  City  447  (and  before  that  there  is  no  Mention, 
faith  Pl.ny,  of  any  Account  of  Time,  but  of  the 
Sun  Setting  and  Rifing).  This  Dial  was  fet  up  in 
the  lemple  of  Quirwus,  but  it  went  not  right. 
About  30  Years  after  this,  M.  Valerius  Meffala , 
Mays  Varro)  being  Conful,  brought  out  of  Sicily, 


from  the  taking  of  Catana ,  another  Dial,  which  he 

of  F?  hp-3  Pl  ku  nC/r  th,e  Roftrum  I  but  want 
of  its  being  made  for  that  particular  Latitude,  it 

could  not  go  true:  Neverthelefs  they  made  ufe  of 

Cenfof  with  VbiU^  who  was 

Cenlor  with  L.  Paulus,  fet  up  another  that  was 

moie  exad.  The  Greeks  alfo  were  a  long  time 

without  Clocks  and  Sun-Dials.  Some  attribute  the 

Invention  of  Sun-Dials  to  Anaximenes  Mile  Pus,  and 

fome  to  Jh*les.  There  are  many  kinds  of  Dials 

mentioned  by  Vitruvius,  as  one  invented  by  Eero- 

Jus  the  Chaldean,  which  was  on  a  reclining  Plane, 

para’le!  almoft  to  the  Equinodial  ;  on  thif  was  an 

half  Circle,  and  thence  ’twas  called  Hemicyclus 

Anftarchus  Samius  found  out  the  Hemisphere  Dial 

and  there  were  fome  Spherical  ones,  with  a  Needle 

for  a  Gnomom  The  Di ft  us  of  Ariftarchus  was  an 

Horizontal  Dial,  with  its  Limb  raifed  up  all  round 

to^ prevent  the  Shadow  from  extending  itfelf  too  far 

,  Vlams,  are  plain  Superficies  upon  which 

H,°U*neS  7e  drawn  any  Latitude,  and 

dlftmgUlfliei  mt°  Parallel>  Perpendicular, 
and  Oblique,  according  to  their  Pofitio£  with  re¬ 
made  ^  the  H°nZOn  °f  the  PJace  where  they  are 

Parallel  Plains  or  Dials  are  fuch  as  lie  level  with 

the  Horizon ,  and  on  that  Account  termed  Horizon - 
tal  Dials. 

Perpendicular  Plains  are  fuch  as  {land  eredt  to  the 
orizou,  and  fuch  are  all  thofe  that  are  fet  againft 
n  upright  Wall  or  Building  ;  which  are  of  two 

often  cSed ;  “d  ** 

tf/sf  SZh’  Nmh>  PW, 

Ir'/S"  Plaif  which  face  any  one  of  the 
tour  Cardinal  Points  of  the  Horizon,  and  the  Dials 

made  upon  fuch  a  Plain,  are  called  Erell,  Direct, 
South,  Weft,  North,  Eaft  Dials. 

Erefi  \ North, \Plaim  declining  Eajl  or  Weft. 
are  thofe  Plains  which  lie  open  to  any  Two  of  the 
Cardinal  Points,  as  to  the  and  Eaft,  or 

t0  the  mft- 

Oblique  Plains,  reclining  from  the  Zenith,  or  in¬ 
clining  to  the  Horizon ,  are  alfo  of  two  forts:  viz. 
eudcr  Dfte^  Reclining,  or  Declining  and  Reclining. 

Dirett  South,  Weft,  North,  or  Eaft  Recliners,\re 
thofe  Reclining  Plains  which  he  open  to  any  one  of 
the  Cardinal  Points  of  the  Horizon. 

Reclining  £  |  Plains  declining  Eaft  or  Weft, 

are  thofe  Plains  which  face  any  two  of  the  Cardinal 

Points  VZrb,  \  or  ,0  the  } 

and  Weft.  C 

DIALECT  is  the  peculiar  Manner  of  ldiom-> 
pe  ing  and  Pronunciation  of  any  Language  in  par¬ 
ticular  Places  of  the  Nation.  Thus  among  the  Greeks 
the  lomck  arid  Dorick  Way  of  Speaking  and  Write¬ 
rs  was  different  from  the  Athenian,  which  there- 
ore  are  called  the  Dialeds  of  the  Greek  Language ; 
and  fo  it  is  in  all  Countries.  •  °  b 

DIALECTICAL  Arguments  [in  Logic kl  are  fuch 
as  are  barely  probable,  but  do  not  convince  or  de- 
termine  the  Mind  to  either  Side  of  the  Queftion; 

i  °  fomerWl11  bave  Dialedicks  to  be  the  fame  as 
the  Art  oi  true  Reafoning  in  general,  and  to  be  as 
comprehenhve  as  univerfal  Lo<dck. 

D I  ALE  MM  A,  the  fame  with  Apyrexia. 

DIAL- 
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DIALLING.  Some  Authors  on  this  Subjeft, 
are  : 

y.  Bapt.  Benediffi,  de  Be  Gnomon'ica. 

Kercheri ,  Ars  magna  Lucis  <&  Umbrae.  Bom. 

1646. 

Marignani  PerJpeSliva  Horaria . 

Leybourns  Dialling. 

Collmg’s  Geometrical  Dialling. 

Cir.  Clavii  GnomoniceSy  Libri  8.  Fob. 

Voellus  de  Sciotericis  Horologiis. 

Cicftii  Horologiogr  aphia  Plana. 

HollwelP s  Dialling,  4 to. 

Fr.  Comondini  de  Horologio  Defcriptioney  fto. 

Sargue’s  Univerfal  Way  of  Dialling. 

Fofter’ s  Elliptical  Horologiography. 

Fate’s  Art  of  Dialling. 

Well’s  Art  of  Shadows,  8  vo. 

The  principal  Problems  in  Dialling,  are  fuch  as 
relate  to  find  the  Hour  Diftances,  and  other  Requi- 
fitesof  a  Sun-Dial.  We  lhall  begin  by  the  laft,  as 
being  necefifary  to  be  known,  in  order  to  calculate 
the  Hour- Diftances. 

t.  For  ait  Horizontal  Dial. 

In  this  there  is  nothing  required  but  the  Height 
of  the  Stile  above  the  Plane ,  and  that  is  always 
equal  to  the  Latitude  of  the  Place. 

2.  Dir  eft,  Vertical ,  North ,  or  South  Planes. 

In  thefe  Planes  alfo,  there  is  nothing  required  but 
the  Height  of  the  Stile  above  the  Plain ,  and  that  is 
always  equal  to  the  Complement  of  the  Latitude  of 
the  Place. 

3.  Vertical  Declining  Planes. 

In  thefe  Planes,  before  the  Hour-Diftances  can  be 
calculated,  three  things,  befides  the  Latitude  of  the 
Place  and  Declination  of  the  Plane,  muft  be  found ; 
of. which  in  their  Order,  &. 


To  find  the  Stile’s  Height. 

Say,  as  R  :  Co-S.  Lat.  Place  :  :  Co-S.  Deck 
Plain  :  S.  Stile’s  Height. 

Problem  2. 

To  find  the  Subfile’s  Difiance  from  the  Meridian. 

Say,  as  R  :  S.  Deck  Plane  :  :  Co -tan.  Lat. 
Place :  Tan.  Diftance  of  the  Subftile  from  the  Meri¬ 
dian* 

"Problem  2. 

To  find  the  Plane’s  Difference  of  Longitude. 

Say,  as  Co-S.  Lat.  Place  :  R  :  :  S-  Subftile’s 
Diftance  from  the  Meridian  :  S.  Plane’s  Difference 
ef  Longitude,  or  Diftance  from  a  South  or  North 
Plane. 


4.  Fafi  or  Wefi  Reclining  or  Inclining  Planes. 

In  thefe  Planes,  as  in  the  Vertical  Decliners,  three 
things,  befides  the  Latitude  and  Reciination,  muft 
be  found,  before  the  Hour-Diftances  can  be  cal¬ 
culated  j  and  they  are  the  fame  as  in  the  other  j  of 
which  in  their  Order. 

Problem  i. 

To  find  the  Stile’s  Fleight. 

Say,  is  R  :  S.  Lat.  Place  :  :  S.  Reciination  :  S. 
Stile’s  Height  above  the  Plane. 

Problem  2. 

To  find  the  Subfile’s  Difiance  from  the  Meridian. 

Say,  as  R  :  Co  —  S.  Reciination  :  :  Tan.  Lat. 
Place  :  Tan.  Subftile’s  Diftance  from  the  Meri¬ 
dian. 

Problem  3. 

To  find  the  Plane’s  Difference  of  Longitude. 

Say,  as  S.  Lat.  Place  :  R  :  :  S.  Subftiles  Dift. 
from  the  Meridian  :  S.  Plane’s  Difference  of  Lon¬ 
gitude* 

5-  So“th  Declinhs  \ffi"Zg\  p,anes- 

In  thefe  Planes,  befides  the  St. -PI.  the  Deck  and 
Reciination,  or  Inclination  of  the  Plain,  four  things 
muft  be  found,  before  the  Hours  can  be  drawn  j 
of  which  in  Order.  And, 

r  ",  .  \\ 

Problem  1. 

To  find  the  Difiance  of  the  Meridian  and  Horizon. 

' 

Say,  as  Radius  :  S.  Reciination  or  Inclination  : : 
T.  Deck  T.  Dift.  of  the  Meridian  and  Horizon. 

Problem  2. 

To  find  the  Stile’s  Height * 

Say,  as  R  :  S.  Dift.  Meridian  and  Horizon  :  : 
Co-S.  Reciination,  or  Inclination  S.  a  4th  Arch; 
which  fubtradled  from  the  Lt. -PI.  leaves  a  5th 
Arch  j  then  fay,  as  S.  Dift.  Meridian  and  Horizon 
:  S.  Stile’s  Dift.  from  the  Meridian. 

Problem  3. 

To  find  the  Subfile’s  Difiance  from  the  Meridian. 

Say,  as  Co-t.  Deck-Pin.  T.  Stile’s  Height  :  : 
that  4th  S.  (in  the  prececding  Probl.)  :  S.  Subftile’s 
Diftance  from  the  Meridian. 

Problem  4. 

To  find  the  Plane’s  X  Lng. 

Say,  as  the  5th  S.  (found  in  the  foregoing  Prob.2.) 
R  : :  S.  Subftile’s  Diftance  from  the  Meridian  :  S. 
Plain’s  X  Lng. 


<5.  Nortis 
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6.  North  Declining  ^  £  Planes. 

In  thefe  Planes  (as  in  South  Decliners  Reclining) 
the  fame  four  things  muft  be  found,^  before  the 
Hour-Diftances  can  be  obtained  ;  of  which  in 
Order.  And, 

Troblem  i . 

To  find  the  Difiance  of  the  Meridian  and  Horizon. 

Say,  as  R  :  S  :  Reclination  or  Inclination  :  : 
T.  Decl. -Pin  :  Co-T.  Dill.  Meridian  and  Hori¬ 
zon. 

Troblem  2. 

To  find  the  Stile's  Height. 

Say,  as  S.  Decl.-Pln  :  R  :  Co-S.  Dili  Me¬ 
ridian  and  Horizon  :  S.  a  4th  Arch,  to  which  add 
the  Compl.  Lt.-Pl.  then  the  Compl.  of  that  Sum 
to  180,  fhall  be  a  5  th  Arch  :  Then  fay,  as  S.  4th 
Arch  :  S  :  5th  :  :  S.  Reclination :  S.  Stile’s  Height. 

Troblem  3. 

To  find  the  Subfiles  Difiance  fro?n  the  Meridian. 

Say,  as  T.  Reclination  :  Co-S.  Dift.  Meridian 
and  Horizon  :  :T.  Stile’s  Height  :  S.  a  4th  Arch,  or 
its  Complement,  to  180  Deg.  is  the  Subftile’s  Dift. 
from  the  Meridian,  according  as  you  count  from 
the  North  or  South.  i 

f  p  t 

Troblem  4. 

To  find  the  T lane's  X  lung. 

Say,  as  S.  Stile’s  Height  :  R  :  :  T.  Dift.  Subftilc 
and  Meridian  :  Co  -  T.  a  4th  Arch,  which  Arch  is 
the  Plain’s  X  Lng.  from  the  North,  or  its  Comple¬ 
ment  to  150  Deg.  if  you  account  it  from  the 
South. 

7.  DireEl  South  and  North  Reclining  Tlanes. 

In  thefe  Planes  there  is  nothing  required  before 
the  Hour  Diftances  be  calculated,  but  the  Stile's 
Height ,  which  may  eafily  be  found,  thus : 

/  i  •  .  •  ;  no*i  1  #/-■.  uTjci.  *  ii.jiri  1 

1.  For  South  Recliners. 
r  iers  o 

If  the  Reclination  be  < _ <■  than  the  Comp. 

C  more  3  r 

X  ? 

^  >  of  the  Reclination  and 
Compl.  Lt.  -  PI.  is  the  Stile’s  Height. 

2.  For  the  North  Recliners. 

Add  the  Reclination  to  the  Compl.  Lt.  -  PI. 
and  their  Sum  (if  lefs  than  90  Deg.)  or  its  Com- 
lementto  180  Deg.  (if  more  than  90  Deg.)  is  the 
tile’s  Height. 


8.  To  calculate  the  Hour-Difiances  upon  all  forts  of 

Tlanes. 

Upon  all  Horizontal,  and  upon  all  direct  North 
and  South  Planes,  whether  EreCt  or  Reclining,  the 
Stile  ftands  upon  the  12  o’Clock  Line;  for  thefe  Planes 
have  X  Lng.  and  therefore  the  Subltile  and  Hour- 
Line  of  12  are  the  fame,  and  the  Equinoctial  Di¬ 
ftances  of  each  Hour  from  12,  is  15  Degrees. 

In  all  other  Planes  (as  EreCt  Decliners,  and  North 
and  South  Recliners  declining)  which  have  X  Lng. 
the  Planes  X  Lng.  muft  be  reduced  into  Time,  by 
allowing  15  Degrees  for  one  Hour  j  i.  e.  one  Deg. 
for  4  Min.  of  Time;  and  fo  having  found  the  Equi¬ 
noctial  Diftances  of  the  Hours  on  either  Side  of  the 
Subftile,  the  EquinoCtial  Diftances  for  all  the  other 
Hours  are  eafily  found,  by  the  continual  Addition 
of  1 5  Deg.  for  an  Hour ;  and  then  the  Proportion 
will  be, 

As  R  :  S.  Stile’s  Height  above  any  Plane  whatfo- 
ever,  it  be  :  :  T.  of  the  EquinoCtial  Diftance  of  any 
Hours  from  the  .Meridian  of  any  DireCt  North  or 
South  Plane,  whether  EreCt  or  Reclining  :  —  But 
from  the  Subftile  of  all  other  Planes:  to  the T. of 
the  true  Hour  Dift.  upon  the  Plane,  from  the  Me¬ 
ridian,  or  Subftile.  . 

DIALLING  Globe ,  is  an  Inftrument  made  of 
Brafs  or  Wood,  with  a  Plane  fitted  to  the  Horizon  ; 
and  an  Index  particularly  contrived  to  draw  all  forts 
of  Dials,  and  to  give  a  clear  Demonftration  of  that 
Art. 

DIALLING  Sphere ,  is  an  Inftrument  made  of 
Brafs,  with  feveral  Semicircles  Aiding  over  one  ano¬ 
ther  on  a  moving 'Horizon,  to  demonftratc  the  Na¬ 
ture  of  the  DoCfrine  of  Spherical  Triangles,  and  to 
give  the  true  Idea  of  drawing  Dials  on  all  manner 
of  Planes.  See  more  in  Dial. 

DIALLING  [in  a  Mine]  which  they  call  alfo 
Tlummingj  is  ufing  a  Compais  (which  they  call  a 
Dial)  and  a  long  Line,  to  know  which  way  the 
Load  or  Vein  of  Oar  inclines,  or  where  to  fink  an 
Air-ftiaft,  or  to  bring  an  Adit  to  a  defired  Place. 
See  the  manner  of  it  under  the  W ord  Tin. 

DIALLING  Lines  or  Scales^  are  fuch  graduated 
Lines,  as,  being  placed  on  Rulers,  or  the  Edges  of 
Quadrants,  and  other  fuch-like  Inftruments,  are 
deligned  to  expedite  the  Conftitution  of  all  kind  of 
Dials. 

Thefe  Lines  are  : ' 

1.  A  Scale  of  Six  Hours ;  which  is  only  a  double 
Tangent,  or  two  Lines  of  Tangents,  each  of  45 
Deg.  fet  together  in  the  Middle,  and  equal  to  the 
whole  Line  of  Sines,  with  the  Declinations  fct 
againft  the  Meridian  Altitudes,  in  the  Latitude  of 
London ,  fuppofe,  or  whatever  Place  elfe  it  is  made 
for.  The  Radius  of  which  Line  of  Sines,  is  equal 
to  the  Dialling-Scale  of  Six  Hours. 

2.  A  Line  of  Latitudes ;  which  is  fitted  to  the 

Hour-Scale,  and  is  made  by  this  Canon  :  As 
Rad. :  to  the  Chord  of  90  Deg.  :  :  So  are  the  Tangents 
of  each  refpeffive  Degree  of  the  Line  of  Latitudes,  to 
the  Tangents  of  other  Arks.  And  then  the  natural 
Sines  of  thofe  Arks  are  the  Numbers ;  which  taken 
from  a  Diagonal  Scale  of  equal  Parts,  fhall  gradu¬ 
ate  the  Divifions  of  the  Line  of  Latitudes,  to  any 
Radius.  ^ 

The  Line  of  Hours  and  Latitudes  is  general  for 
pricking  down  all  Dials  with  Centres :  As  fuppofe  : 
1.  An  Horizontal  Dial  for  the  Latitude  of  London , 
51  Deg.  30  Min.  draw  C  E  for  the  Hour-line  of 
12,  and  crofs  it  at  Right-angles  with  A  B.  Then 
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ouc  of  the  Scales  of  Latitudes  fet  off  C  B  and  CA 
each  equal  to  5 1  Deg.  30  Min.  or  the  Stile’s  Height. 
Then  take  the  whole  Scale  of  Six  Hours,  and  let 
it  from  A  to  E,  and  from  B  to  E,  dividing  thofe 
two  Lines  AE  and  BE,  with  the  Compares  ac¬ 
cordingly  ;  as  you  fee  in  the  Figure  : 
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Then  Lines  drawn  from  C 
Dial,  thro’  thofe  Points  :  1,  5?  .w- 

10,  9,  8,  7,  &c.  (hall  be  the  true  Hour-Lines 
And  this  is  a  very  ready  and  eafy  way  -  to  delcribe 
the  Hour-Lines  on  any  Plane.  See  Collins  s  Seflor 

tnt  a  Quadrant.  .  J 

Theother  Scales  are  particular,  and  give  the  ie- 
veral  Requires  for  all  upright  declining  Dials  by 

Infpedtion. 

They  are  thefe  : 

3.  A  Line  of  Chords.  , 

4.  A  Line  for  the  Subftile’s  Diftance  from  the 

Meridian. 

5.  A  Line  for  the  Stile’s  Height. 

6.  A  Line  of  the  Angle  of  12  and  o. 

7.  A  Line  of  Inclination  of  Meridians. 

When  thefe  are  placed  altogether  on  a  Ruler,  in 

order  as  they  fhould  be :  .  ,  T  •  c 

Count  the  Plane’s  Declination  in  the  Line  ot 
Chords,  and  then  a  Square  laid  over  it  will  inter¬ 
red  all  the  other  Lines  in  their  proper  I  otnts  :  Or 
you  may  open  the  Compares  to  the  I  lane  s  Decli- 
vation  in  the  Chords,  and  then  that  Diftance  wi 
find  all  the  reft  in  the  other  Scales.  Thus,  lup- 
pofe  a  Plane  decline  35  Deg.  from  the  Meiidian, 
then  all  the  Requifites,  by  thefe  Scales,  will  be  found 

thus:  Deg.Nin. 

The  Subftile's  Diftance  from  the" 

Meridian  —  — 

The  Stile’s  Height  —  —  _ 

The  Inclination  of  Meridians 


24 


The  Angle  of  12  and  6 


3° 

4i 
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All  which  previous  Requifites  being  found,  the 
Dial  may  be  drawn  eafily  and  readi  y>  by  applying 
in  the  Hour-Scale,  by  the  Help  ot  the Lme  of  - 
titudes,  and  the  Subftilar-Line,  as  Co  .ins  e  J 
to  do  in  his  Sedor  on  a  Quadrant,  p.  268  ;  or  by 
any  other  Method  of  deferibing  Hour-Lines  on  a 

given  Plane.  .  _  .  ,  , 

DIAMETER  [JWf-tfTpGb  of  ^  ,an,d  ^ 

Meafure]  is  a  Line  that  paffes  thro  the  Middle  of 
any  Figure,  from  one  Corner  to  another ,  and  this 

fhould  rather  be  called  the  Dt agon a  :  « ;  _u 

DIAMETER  of  a  Circe ,  is  a  Right-une  which 
paffes  thro’  the  Centre  of  a  Circle,  and  is  terminated 

VoL.  I. 


at  each  End  by  the  Circumference  dividing  the 
Circle  into  two  equal  Parts. 

DIAMETER  of  a  Conick  SeBion ,  is  a  RighMine 
drawn  thro’  the  Middle  of  the  Figure,  and  bifiedt- 
ing  all  the  Ordinates  j  and  if  it  bifed  them  at; 
Right-angles,  ’tis  called  the  Axis  of  the  SeHion ,  and 
often  the  Ax. 

DIAMETER  Conjugate  [in  the  Elhpfis]  is  the 

fhorteft  Axis  or  Diameter.  ;  „  > .  _  . 

DIAMETER.  Conjugate  [in  the  Hyperbola]  is 
a  Line  drawn  parallel  to  the  Ordinates,  and  through 
the  Centre  or  Middle-point  of  the  Tranfverfe  Axis, 
and  is  always  a  Middle-proportional  between  the 
Latus  Reffum  and  the  Latus  Tranpverfum. 

DIAMETER  of  Gravity  in  any  Surface,  body, 
or  SoHt  that  Right-line  in  which  the  Centre  ot 

GDIAyME?RicALLt  O ppofte,  is  when  Two 
Thin o-s  are  oppofed  to  one  another,  right  acrols,  or 
diredly  contrary,  as  one  End  of  a  Diameter  is  to 

another.  _  r 

DIANA’*  Tree.  Diffolve  an  Ounce  of  Silver  in 

three  Ounces,  of  Spirit  of  Nitre,  then  pour  the 
Diftolution  into  a  Matrafs,  in  which  before  you  had 
put  18  or  20  Ounces  of  Water,  and  two  Ounces 
of  Quick-filver :  The  Glafs  muft  be  filled  up  to  the 
Neck ;  and  all  muft  lie  ftill  on  a  Round  of  Straw, 
in  fome  cool  Place,  for  40  Days  together,  during 
which  Time  the  Tree  will  begin  to  fpread  forth 
its  Branches,  and  will  have  little  Balls  at  the  End, 
which  will  reprefent  Fruit.  . 

Another,  like  a  Firr-Tree,  may  be  thus  made  . 
Diffolve  an  Ounce  of  Coppel-Silver  in  3  Ounces 
of  Aqua-fortis  •  fet  the  Glafs  in  Sand,  and  evapo¬ 
rate  about  half  the  Moifture  ;  after  which,  add  to 
the  Remainder  three  Ounces  of  good  diftilled  Vi¬ 
negar  ;  let  it  be  a  little  hot,  and  keep  it  ftirnng  ; 
then  put  the  Matrafs  into  a  little  cool  Place,  f  r 
about  a  Mohth,  and  then  the  Tree  will  rife  up  to 

^TrmSver^hfsilVe^ain  in  both  thefe  Expe¬ 
riments :  In  the  former,  take  the  whole  Matter  an 
fhake  it  together,  and  then  boil  it  for  about  Ha 
an  Hour  111  an  Earthen  Veffel ;  then  let  it  cool  t. 

’tis  juft  no  more  than  luke-warm,  and  pour  upon-ifi 
gently,  a  Quart  of  Water,  in  which  you  had  be¬ 
fore  diffolved  two  Ounces  of  Salt ;  a  white  Preci¬ 
pitate  will  fall  down,  which  gather  and  dry  j  put 
it  into  a  Retort  in  a  Sand-Furnace,  fitting  it  to  a 
Receiver  filled  with  Water,  and  beginning  with  a 
fmall  Fire  at  firft,  increafe It .till /the. Retort  is  red- 
hot  The  Quick-filver  will  difttll,  Drop  by  Drop, 
into  the  Receiver ;  continue  the  Fire  till  no  more 
will  come;  you  will  find  the  Mercury  in  the  Bot 

tom  of  the  Receiver,  which  wafh  and  dry  With^ 

Linnen-Cloih  and  Crumbs  of  Bread  The  Silver 
will  remain  in  the  Retort,  which  may  be  recovered 
into  pure  Silver,  by  melting  the  Matter  in  a  Cru¬ 
cible,  with  a  little  Salt-Fetre. 

In  the  latter  Experiment  to  get  the  Silver  agai  » 
you  need  only  pour  Salt-Water  upon  tire  w  o 
Lked  together,  which  will  precipitate  a  •  whrtc 
Powder,  and  that  Powder  melted  in  a  Crucible, 
with  a  lictle  Borax  or  Salt-Fern,  will  ™n  'n'o  fino 
Silver.  Becaufe  this  way  of  making  Duma  s  1  ree 
is  very  tedious,  Mr.  Omieri [hath  given  us,  in  the 
Memoirs  Mathemat.  &  de  Rhyfque ,  A.  .  9-- 

p  14.6.  The  following  Method  of  making  this 
curious  Experiment  in  lefs  than  a  Quarter  of  an 

H  Take  four  Drams  of  Filings  of  fine  Silver,  with 
which  make  an  Amalgam,  without  Heat,  with  two 
Drams  of  Quick-filver ;  then  diffolve  this  Amalgam 
2  A  a  a  a  111 
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in  4  Ounces  of  Aqua  Fortis:  Pour  this  Solution 
into  12  Paris  Pints  of  common  Water  (which  is 
about  3  Gallons  Englijh )  ftir  it  about  a  while  to 
mingle  it  well  together,  and  then  keep  it  in  a  Glafs 
VefTel  well  dropped. 

When  you  would  make  the  Experiment,  take 
about  an  Ounce  of  it  and  put  it  in  a  fmall  Viol, 
wherein  put  alfo  about  the  Quantity  of  a  fmall  Pea 
of  the  ordinary  Amalgam  a  of  Gold  or  Silver, 
which  fihould  be  as  loft  as  Butter,  and  fet  the  Viol 
at  reft  for  about  tv/o  or  three  Minutes  j  prefently 
after  which  you  will  fee  feveral  fmall  Threads  or 
Filaments  arifing  perpendicularly  from  the  little 
Bulb  of  the  newly  put  in  Amalgama ,  and  which 
will  fenfibly  grow,  and  thruft  out  on  the  Sides  fmall 
Branches  in  the  Form  of  a  Tree.  The  Bulb  or 
Ball  of  the  Amalgama  will  grow  hard,  and  be  like 
a  Pellet  of  white  Earth,  but  the  little  Tree  will  be 
of  the  Colour  of  bright  Silver. 

Only  obferve,  that  the  Water  which  ferves 
once  for  this  Experiment,  will  not  ferve  a  fecond 
time. 

Mr.  Homberg  faith,  you  may  vary  the  Form  of 
this  Metalline  Tree  almoft  as  you  pleafe  :  The 
ftronger  you  make  the  firft  deferibed  Water,  the 
thicker  will  the  little  Tree  be  in  Branches,  and  the 
fooner  formed ;  but  if  that  be  weak,  the  Branches 
will  be  fparing,  {lender,  and  flow  in  growing :  And 
afterwards  he  fhews  how  feveral  other  kinds  of 
Trees  may  be  formed  alfo  by  Chrvftalliz.ation  and 
by  Digeftion. 

DlAPASMA  [c/W natriua.,  Gr.]  according  to  Pli¬ 
ny,  is  a  dry  Medicine  made  up  of  dry  Powders,  to 
be  fprinkled  upon  fomething,  as  either  upon  Cloaths 
to  perfume  them,  or  upon  Ulcers  or  Wounds  fe¬ 
veral  ways,  or  upon  Drink  to  make  it  more  deli¬ 
cious'*  Blanchard. 

DIAPASON,  [Jidnaaw,  Gr.]  a  Greek  Word, 
fignifying  a  Chord  including  all  Tones  ;  ’tis  the 
fame  with  what  we  call  an  Eighth  or  an  Oblave, 
beqaufe  there  are  but  feven  Tones  or  Notes,  and 
then  the  Eighth  is  the  fame  again  with  the  firft. 
Anfiolle  fays,  it  was  not  called  Diotto,  as  it  fnould 
have  been,  becaufe  the  ancient  Harp,  which  had 
all  the  Tones  then  known,  had  but  7  Strings,  the 
Terms  whereof  are  as  2  to  1. 

DJAPASONDIAEX  [in Mufick~\  a  kind  of  com¬ 
pound  Concord,  of  which  there  are  two  Sorts ; 
the  greater  j  which  is  in  the  Proportion  of  10  to 
3,  and  the  lefs,  which  is  in  that  of  16  to  5. 

D1APASONDIAPENTE  [in  Mitffck~]  is  a  com¬ 
pound  Confonance  in  the  triple  Ratio,  or  as  3  to 
9,  it  is  a  Symphony  made  when  the  Voice  pro¬ 
ceeds  from  the  firft  to  the  12th  Tone. 

DIAPASON  DIATESSARON  [in  Mufick]  a 
compound  Concord,  founded  on  the  Proportion 
of  8  to  3.  This  is  a  Symphony  when  the  Voice 
proceeds  from  its  firft  Tone  to  the  eleventh. 

DIAPASON  DITONE  [in  Mujick~\  a  Concord 
whofe  Terms  are  in  the  Proportion  of  12  to  7. 

DIAPEDESIS  Gr.]  is  an  Eruption  of 

the  Blood  by  reafon  of  the  Thinnefs  of  the  Vellels. 
Blanchard. 

DIAPENTE  [jl/amvrS)  Gr.J  an  Interval  of 
Mufick,  whofe  Terms  are  as  3  to  2,  it  being  the 
fecond  of  the  Concords,  and  makes  an  Obtave 
with  the  Diateffferon ;  it  is  other  wife  called  a  per¬ 
fect  Fifth. 


DIAPER  [in  Heraldry^  fignifies 
a  Bordure  fretted  all  over  with 
fome  fuch  things  as  Bordures  ufed 
to  be  charged  with,  all  appearing 
between  the  Frets  3  a  Bearing  which 
hath  been  ufed  in  fome  French  and 
Belgick  Coats  of  Arms. 

DIAPHANEITY  [of</l /apnw*,  Gr.  tranfparent] 
is  the  Property  of  fuch  a  Body  as  is  Diaphanous, 
which  is  one  that  is  tranfparent  like  Glafs,  the  Hu¬ 
mours  of  the  Eyes,  the  Tunica  Cornea ,  <&c.  And 
fuch  a  Body  hath  its  Pores  fo  ranged  and  difpofed, 
that  the  Beams  of  Light  can  pais  freely  through 
them  every  way. 

DIAPHANOUS  [of  J'la.^ctiva,  Gr.]  tranfparent 
or  pellucid,  giving  Paftage  to  the  Rays  of  Light,  as 
Water,  Air,  Glafs,  &c. 

DIAPHORESIS  [</l/a$opw!j7{,  Gr.]  Sweating,  is 
a  Perfpiration  of  all  manner  of  Effluvia  through 
the  invifible  Pores  of  the  Body. 

DIAPHORETICKS  :  See  Sudorificks. 

DIAPHRAGMATICK  Artery,  is  by  fome  faid 
to  iftue  from  the  Trunk  of  the  Aorta,  and  thence 
to  go  to  the  Diaphragma. 

DIAPHRAGM,  jlh<p§&ypui,  of  Jict^a.yvv(xa.i, 
Gr.  to  hedge  about  or  defend.]  by  fome  called 
Septum  Tranjverfum  and  Difeptum  :  The  Midriff 
is  a  Mufcle  compofed  of  two  others,  which  divide 
the  Middle  from  the  lower  Cavity  j  the  firft  and 
fuperior  Mufcle  arifes  from  the  Sternum ,  and  the 
Ends  of  the  laft  Ribs  on  each  fide.  Its  Fibres  from 
this  Semi-circular  Origination,  tend  towards  their 
Center,  arid  terminate  in  a  Tendon  or  Aponeuroffs , 
which  hath  always  been  taken  for  the  Nervous  Parc 
of  the  Diaphragm.  The  fecond  and  inferior  Mufcle 
comes  from  the  Vertebra  of  the  Loins  by  two  Pro¬ 
ductions,  of  which  that  on  the  right  hand  comes 
from  the  firft,  fecond  and  third  Vertebra.  That 
on  the  left  Side  is  fomething  fhorter,  and  both 
thefe  Productions  join  and  make  the  lower  Part  of 
the  Midriff,  which  joins  its  Tendon  with  the  Ten¬ 
don  of  the  other,  fo  as  that  they  make  but  one 
Membrane,  or  rather  Partition. 

The  Diaphragm  is  covered  with  a  Membrane, 
from  the  Pleura  on  its  upper  fide,  and  by  the  Pe¬ 
ritoneum  on  its  lower  ;  it  is  pierced  in  the  Middle 
to  make  a  Paffage  for  the  Vena  Cava ,  and  in  its 
lower  Part,  for  the  Oefophagus ,  and  for  the  Nerves 
which  go  to  the  upper  Orifice  of  the  Stomach. 
And  again,  between  the  Production  of  the  inferior 
Mufcle,  paffes  the  Aorta ,  the  Duftus  Thoraccius , 
and  the  Vena  Azygos. 

The  Diaphragm  receives  Veins  and  Arteries  cal¬ 
led  Phrenica  from  the  Cava  and  Aorta,  and  kfome- 
times  on  its  lower  Part  two  Branches  from  the 
Vena  Adipofa ,  and  two  Arteries  from  the  Lumbares. 
It  hath  two  Nerves  which  come  from  the  third 
V irtebra  of  the  Neck,  which  pafs  through  the  Ca¬ 
vity  of  the  Floor  ax,  and  are  difperfed  in  the  Mufcles 
of  the  Diaphragm. 

In  its  natural  Situation  the  Diaphragm  is  Convex 
on  the  upper  fide  towards  theBreaft,  and  Concave 
on  its  lower  one  towards  the  Belly:  Therefore 
when  its  Fibres  fwell  and  contract,  it  muft  become 
plain  on  each  fide,  and  confequently  the  Cavity  of 
the  Breaft  is  enlarged  to  give  Liberty  to  the  Lungs 
to  receive  the  Air  in  Infpiration ;  and  at  the  fame 
time  the  Stomach  and  Guts  are  preft  for  the  Di- 
ftribution  of  the  Chyle  But  it  diminifhes  the  Ca¬ 
vity  of  the  Breaft,  when  it  refumes  its  natural  Situa¬ 
tion,  and  preffes  the  Lungs  for  the  Expulfion  of  the. 
Air  in  Expiration. 

Diaphragm 
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Diaphragm  is  alfo  ufed  by  the  Learned  for  all 
Partitions  or  Separations  between  two  Parts  of  a 
Thing,  as  the  imall  perforated  Partitions  in  the 
Tubes  of  long  Telefcopes. 

DIAPHRATTONTES,  are  the  Membranes  cal¬ 
led  the  Pleura ,  which  cover  the  Infide  of  the  Tho¬ 
rax,  and  leave  a  kind  of  Partition  in  the  Middle, 
called  Mediajlinum.  Blanchard. 

DIAPHTHORA,  is  a  Corruption  of  any  Part 
of  the  Body. 

DIAPLASIS  [(fiicL’TThcttnfy  of  S'lcLitKcLojti )  Gr.  to 
put  together]  is  the  Setting  of  a  Limb  which  was 
out  ot  Joint. 

DIAPLASMA  [of  JliauKdaso,  Gr. ]  is  an  Oint¬ 
ment,  or  Fomentation. 

DIAPNOE  [«ft Gr.]  the  fame  with  Bia - 
phorefis. 

DIAPYEMA,  the  fame  with  Empyema.  ■  ' 

DIAPYETICA,  are  Medicines  which  ripen  and 
concodt  purulent  Matter. 

DIARIA  Febris ,  the  fame  with  Ephemera. 

DIARRHOlA  [jl/apps/ct,,  of  j\id  through,  and 
Gr.  to  flow]  is  a  Looienels  in  the  Belly  which 
ejedls  feveral  Bilious,  Pituitous,  and  other  Feculent 
Excrements. 

DIARTHROSIS  J[tA^guoi(y  of  cA/rtj3-p:«]  is  a 
good  Conftitution  of  the  Bones,  whereby  they  are 
apt  to  move  eafily  and  ftrongly  •  fuch  as  is  in  the 
Arm,  Hand,  Thigh,  Foot,  <&c. 

DIARTHROSIS,  Synarthrodialis ,  a  kind  of  neu¬ 
tral  or  dubious  Articulation,  being  neither  abfo- 
lutely  Biarthrofs ,  as  not  having  a  manifeft  Motion  j 
nor  absolutely  Synarthrofis ,  as  not  being  abfolutely 
immoveable. 

DIASTEM  [in  Mufick]  a  fimple  Interval  in  Con- 
tradiftindion  to  a  compound  Interval,  which  the 
Ancients  call’d  a  Syftem. 

DIASTOLE,  Gr.  to  diftinguifh  by  Joints,  is  the 
Dilatation  or  Expanfion  of  the  Heart,  when  the 
Blood  flows  into  it,  from  the  Place  where  it  is  as 
it  were  accended,  the  Lungs. 

Diaftole  [</U«troAw,  of  S'ia  and  a  to  contrad] 
is  alfo  an  Accent  in  Grammar,  which  fhews  that 
thofe  Words  or  Sentences  to  which  it  is  adjoined, 
are  to  be  feparated,  and  is  marked  thus  (,)  ’Tis 
alfo  the  making  long  a  Syllable  which  is  naturally 
fhort. 

DIASTREMMA  [of  JV<trfep«,  Gr.  to  turnaflde] 
a  Diftorfion  or  Luxation. 

DIASTYLE  [//atfvx©-,  Gr.]  is  a  fort  of  Edi¬ 
fice,  where  the  Pillars  Hand  at  fuch  a  Diftance 
one  from  another,  that  three  Diameters  of  their 
Thicknefs  are  allow’d  for  Intercolumniation. 

DIASYRMIS  [in  R hetorick]  a  kind  of  Hyper¬ 
bole,  or  an  Exaggeration  of  feme  low  ridiculous 
Thing. 

DIATASIS  [ef/£t7S<77*.,  of  J\t<LTitvu->  Gr.  to  flretch 
out]  a  Ddlention  of  any  lore,  particularly  of  a 
Limb  in  cafe  of  a  Fradure. 

DIATESSARON  [of  and  Ttajstfa,  Gr.  four] 
a  Word  ufed  in  Mufick,  iignitying  an  Interval 
compofed  of  one  greater  Tone,  one  lefler,  and  one 
greater  Semi-Tone  ;  its  Proportion  being  as  4.  to  3. 
In  Mufical  Compofition  ’tis  called  a  perfedl  Fourth. 

DIATHESIS  {  J\tct%ioi{)  Gr.]  is  the  Natural  or 
Preternatural  Difpoiirion  of  the  Body,  whereby  we 
are  inclined  to  perform  all  Natural  Adion^  ill  or 
well.  ■  Elanchard. 

DIATONIC  [of  (/liarmiSK  Gr.]  a  Term  which 
fignif.es  the  ordinary  fort  of  Mufick  which  proceeds 
by  different  Tones,  either  in  afeending  or  defend¬ 
ing  ;  it  contains  only  the  two  greater  and  lefler 
Tones,  and  the  greater  Semi-tone. 


-DIAZEUTICK  Tone,  in  the  Ancient  Greek 
Mufick,  was  that  which  disjoin’d  two  Fourths,  one 
on  each  Side  of  it,  and  which  being  join’d  to  ei- 
thei,  made  a  fifth,  This  was  in  their  Mufick  that 
from  Mefe  to  Paramefe  •  that  is,  in  our  Mufick, 
from  A  to  B,  fuppofing  Mi  to  Hand  in  Bfabmi, 
which  is  accounted  its  natural  Pofition.  They  al¬ 
lowed  to  this  Diazeudck  Tone,  which  is  our  La, 
Aft,  the  Proportion  of  9  to  8,  as  being  the  unal¬ 
terable  Difference  of  Biapente  and  Biatefferon ,  or 
of  the  fifth  and  fourth. 

DICHOTOMY  [c/>^07c/wjflfc,  Gr.]  a  Term  ufed 
by  Aftronomers  for  th<u  Fhajis  or  Appearance  of 
the  Moon,  wherein  fhe  is  bifledted,  or  fhews  juft 
half  her  Disk.  . 

DICHOPHYIA]  of  eftbgt  double,  and  <pCu  to 
glow,  Gr.]  is  a  Fault  in  the  Hair,  when  it  parts 
and  disjoins  too  much.  Blanchard. 

DICHORiEUS,  is  the  Foot  of  a  Latin  Verfe 
confifting  of  four  Syllables,  of  which  the  firft  is 
long,  the  next  fhort,  the  third  long,  and  the  laft 

fhort.  ’Tis  compounded  of  two  Chora  us,  as  Com - 
probare. 

DICROTUS  [</bcfo7t©-,  Gr.]  is  a  Pulfe  that 
beats  twice. 

&*•&(*»*}  Gr.]  are  Twins. 

DIEM  claufit  extremum ,  is  a  Writ  that  lieth  for 
the  Heir  of  him  that  holdeth  Land  of  the  King, 
either  by  Knight-Service  or  Soccage,  and  dieth,  be 
he  under  or  at  full  Age,  diredled  to  the  Efcheator 
of  the  County,  to  enquire  of  what  Eftate  the  Party 
died  feized,  and  who  is  next  Heir  to  him,  and  of 
what  Value  the  Land  is.  L. 

DIES  CRITICI :  See  Critic i  Bies.  L. 
DIES-DATUS,  a  Term  in  Law,  fignifying  a 
Refpite  given  to  the  Tenant  or  Defendant  by  the 
Court.  L. 

DIESIS  [Shan,  Gr.]  in  Mufick,  is  the  Divifion 
or  a  Tone  below  a  Semi-tone,  or  an  Interval  com¬ 
pofed  of  a  lefler  or  imperfedt  Semi-tone ;  fo  that 
when  Semi-tones  are  placed  where  there  ought  to 
be  Tones,  or  when  a  Tone  is  fet  where  there 
mould  be  only  a  Semi-tone,  this  is  called  Diefis. 

Enharmonical  Biefs ,  is  the  Difference  between 
the  Greater  and  the  Lefler  Semi-tone. 

Thefe  Dieles  are  the  leaft  fenfible  Divifions  of  a 
Tone,  and  are  mark’d  on  the  Score  in  Form  of 
St.  Andrew's  Crofs. 

DIEU  SON  ACT,  are  Words  ufed  in  our  Law, 
and  it  is  a  Maxim,  that  the  Adi  of  God  fhall  pre¬ 
judice  no  Man ;  and  therefore  if  a  Houfe  be  beaten 
down  by  Tempeft,  or  other  Adi  of  God,  theLeflee 
for  Life  or  Years  fhall  not  only  be  quit  in  an  Ac¬ 
tion  of  Wafte  brought  againft  him,  but  hath  by 
the  Law  a  fpecial  Intereft  to  take  Timber  to  build 
the  Houfe  again,  if  he  will,  for  his  Habitation.  So 
when  the  Condition  of  an  Obligation  confifts  in 
two  Parts,  in  the  Disjunctive,  and  both  are  poflible 
at  the  1  ime  of  the  Obligation  made,  and  afterwards 
one  ot  them  becomes  impoflible  by  the  Adi  of 
God,  the  Obligor  is  not  bound  to  perform  the 
other  part,  for  the  Condition  fhall  be  taken  bene¬ 
ficially  for  him. 

DIFFERENCE  [in  Logick]  fignifies  an  eflential 
Attribute  belonging  to  any  Species  that  is  not 
ioutH  in  the  Genus ,  and  is  the  Univerfal  Idea  of 
that  Species  j  thus  Body  and  Spirit  are  two  Species 
of  Subfiance,  which  do  contain  in  their  Ideas  fome- 
thing  more  than  is  in  that  of  Subftance;  in  Body 
we  firfl  find  Impenetrability  and  Extenfion  j  in  a 
Spirit  a  Power  of  Thinking  and  Reafoning;  fo  that 
the  Difference  of  Body  is  impenetrable  Extenfion, 
and  the  Difference  of  a  Spirit  is  Cogitation. 

DIFFERENCE 
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DIFFERENCE  [in  Mathematichs ]  is  the  Re¬ 
mainder  when  one  Number  or  Quantity  is  fub- 
tradled  from  another.  • 

DIFFERENCE  of  AJcenfon :  See  Afcenfional 
Difference. 

DIFFERENCE  of  Longitudes ,  of  two  Places  on 
the  Earth,  is  an  Arch  of  the  Equator,  compre¬ 
hended  between  the  Meridians  of  thofe  two  Places, 

DIFFERENCES  in  a  Coat  of  Arms  ;  fo  the 
Heralds  call  fuch  Things  as  diftinguifh  one  Family 
from  another,  or  Perfons  of  the  fame  Family  from 
each  other.  They  are  by  Guillim  accounted  either 
Ancient  or  Modern :  The  Ancient  ones  are  the 
File  or  Label ,  Crefcent ,  Mullet ,  Martlet ,  frc. 

DfFFORM,  is  a  Word  ufed  in  Opposition  to 
Uniform ,  and  Signifies  that  there  is  no  manner  of 
Regularity  in  the  Form  or  Appearance  of  a  Thing. 
The  Botanifts  ufe  it  as  a  Diftinftion  of  the  Flowers 
of  Plants.  See  F lower. 

DIFFUSION,  is  ufually  taken  to  fignify  thedif- 
pcrfimg  of  the  fubtile  Effluvia  of  Bodies  into  a  kind 
of  Atmofphere  all  around  them  ;  thus  the  Light 
diffufed  by  the  Rays  of  the  Sun,  iffuing  all  round 
from  that  amazing  Body  of  Fire,  and  thus  are  the 
Magnetical  Particles  diffufed  every  where  round 
about  our  Earth  in  Parts  adjacent  to  it. 

DIGASTRICUS  or  Biventer ,  is  a  double  bellied 
Mufcle  (whence  its  Name)  which  arifes  from  the 
Procefs  called  Mammiformis  or  Maftoides ,  whence 
defending  it  becomes  Tendinous,  pafifing  through 
the  Stylohyoideus ,  and  an  Annular  Ligament  faftned 
to  the  Os  Hyoides-,  from  which  Bone  fome  Tendi¬ 
nous  Fibres  do  arife,  and  join  with  its  fecond  fiefhy 
Belly,  afcending  from  thence  to  its  Infertion  at  the 
Middle  of  the  inferior  Part  of  the  lower  Jaw.  The 
middle  Tendon  of  this  Mufcle,  and  its  Partner, 
pafifing  through  two  annular  Ligaments,  fix’d  to  the 
Os  Hyoiaes ,  as  Ropes  through  a  double  Pulley,  is  a 
wonderful  Contrivance  of  the  Author  of  Nature  to 
render  them  capable  of  pulling  the  lower  Jaw  down, 
which  had  their  Progrefs  been  direcft  from  their 
Originations,  that  could  not  have  been  performed. 
Nor  are  there  any  Proceffes,  whether  of  the  Ver¬ 
tebra:  of  the  Neck,  or  the  neighbouring  Parts,  that 
could  give  an  Origination  to  thofe  Mufcles  below 
their  Infertion,  as  in  fome  Quadrupeds ;  wherefore 
the  Divine  Architect  of  Human  Bodies  has  placed 
this  double  Pulley  below  their  Terminations,  where¬ 
by  they  perform  their  defigned  Office.  Hence  De¬ 
glutition  is  hindred  when  thefe  Mufcles  are  in  Ac¬ 
tion,  they  then  preventing  the  Afcent  of  the 
Tongue  and  Larynx  ;  neither  can  we  at  that  Time 
draw  the  lower  Jaw  down,  becaufe  the  Center  of 
'*  Direction  is  pulled  upwards ;  wherefore  we  are 
obliged  on  that  Occalion  to  keep  the  Jaws  clofe 
together.  But  in  Dogs  and  other  voracious  Ani¬ 
mals,  who  have  thefe  Mufcles  arifing  from  the 
Tranfverfe  Proceffes  of  the  firft  Vertebra  of  the 
Neck,  thefe  Adtions  are  not  dependant ;  whence  it 
is  they  devour  their  Aliment  fo  quick. 

DIGEST  or  Pandefis ;  the  i  ft  Volume  or  Tome 
of  the  Civil  Law  is  called  Digefs ,  or  Bandetts  : 
Digefls,  becaufe  the  Author  hath  put,  or  digefted 
all  things,  every  Book  and  Title  in  its  proper  and 
natural  Place  and  Order;  and  Pandefls  from  ndv 
and  Ji^ei/aU)  as  containing  and  comprehending  in 
itfelf  an  chat  ever  fuflinian  drew  or  collected  out 
of  150,000  Verfes  of  the  old  Books  of  the  Law. 

This  Digeft  was  colledted  from  the  Works  of  27 
Venerable  and  Eminent  Old  Lawyers,  whereof  fe- 
veral  Were  before  Chrift,  and  the  Others  flourifh’d 
in  the  Time  of  the  Emperors,  even  unto  the  Time 
of  Maximinus ,  as  we  find  from  Spartianus  and 


Lampridius  in  that  Emperor’s  Life.  The  Tome  o 
the  Digefts  is  divided  into  7  Parts,  and  they  again 
into  50  Books.  To  this  Tome  Sir  Thomas  Ridley 
adds  the  Inftitutions  or  Inftitutes  ;  which  fee  under 
that  Word. 

DIGESTER,  a  Veffel  fo  called  by  its  Inventor 
Mr.  Papin,  and  is  a  kind  of  Balneum  Maria  Clajt - 
Jum. 

DIGESTIO  Chymica ,  a  Chymical  DigeJHon,  is 
when  things  are  digefted  by  an  Artificial  Heat,  juft 
as  they  are  naturally  in  the  Stomach,  which  is  when 
fome  Matter  is  p,ut  over  a  gentle  Heat,  to  infufe  it 
in  fome  poper  Menjlruum  or  Liquor  fit  to  diftolve 
it,  that  fo  it  may,  as  near  as  can  be,  be  like  the 
Effect  of  Natural  Heat. 

DIGESTION,  the  Concodtion  of  the  Aliments, 
or  the  Diftolution  of  them,  by  which  they  are 
turned  into  Chyle. 

Mr.  Charles  Leigh ,  then  of  Brazen-Nofe  College 
in  Oxon ,  has  a  Difcourfe  concerning  Digeftion, 
publifhed  in  Phil.  Tranf.  N.  162.  wherein  he  fup- 
pofes  that  there  is  neceffary  to  Digeftion  in  the 
Stomachs  of  Animals,  1.  A  Liquid  Menftruura, 
which  by  its  peculiar  Faculty  operates  upon  their 
Meat,  and  helps  to  diffolve  it.  2.'  A  gentle  Heat 
in  the  Stomach,  which  he  thinks  it  receives  from 
the  Liver,  and  therein  falls  in  with  the  Opinion  of 
Dr.  Glifflon.  3.  ’Tis  necefiary  that  the  Stomach 
have  a  Natural  Situation.  4.  That  the  Omentum 
be  aftifting  ;  for  it  hath  been  found  by  Anatomy, 
that  where  the  Omentum  hath  been  putrified  in  an 
Human  Body,  it  was  always  accompanied  with  a 
bad  Digeftion  and  lofs  of  Appetite;  and  ’tis  alfo 
obfervable,  that  thofe  Creatures  which  have  no 
Omentum ,  as  Hares  and  Conies,  e£v.  do  help  their 
Concodtion  by  doubling  their  hinder  Legs,  and 
refting  their  Bellies  upon  them.  4.  ’Tis  neceffary 
that  the  Stomach  would  have  a  Tunica  Vtllofa , 
which  both  helps  to  divide  the  Meat  into  fmall 
Parcels,  and  alfo  keeps  the  Tunica  Carnofa  from 
being  too  much  diftended,  which  would  by  de¬ 
grees  weaken  and  injure  its  Tone.  5.  ’Tis  necef¬ 
iary  that  the  Guts  fhould  lie  in  a  winding  Pofition, 
and  be  of  a  good  length ;  for  otherwife  the  Meat 
digefted  in  the  Stomach  would  pafs  away  too  faft. 

The  firft  of  thefe,  the  Liquid  Menftruum  or 
Natural  Ferment  of  the  Stomach,  he  thinks  confifts 
of  thefe  Ingredients;  1.  The  Saliva  or  Spittle.  2. 
The  Juice  contained  in  the  Stomachical  Glands. 
And,  3.  The  Nitro-aerial  Spirit  of  the  Nerves. 

DIGESTIVE  Medicines ,  are  either  Internal  or 
External. 

The  Internal  are  ufually  preferibed  to  prepare  the 
Body  by  Purgation,  which  they  do  by  making  the 
Humours  fluid,  attenuating  and  drawing  vifeous  or 
tough  Subftances,  tempering  fuch  as  are  fharp,  di¬ 
luting  Salts,  blunting,  concentrating,  and  imbibing 
Acids,  <&c. 

External  Digeftives,  are  fuch  as  ripen  a  Tumor, 
or  generate  good  and  laudable  Matter  in  a  Wound 

DIGIT  [in  Afironomy]  is  the  twelfth  Part  of 
the  Diameter  of  tire  Sun  or  Moon ;  ’tis  ufed  to  ex- 
exprefs  the  Quantity  of  an  Eclipfe. 

DIGIT  is  taken  from  Digitus ,  L.  a  Finger,  and 
is  properly  £  of  an  Inch,  or  contains  the  Msafure 
of  four  Grains  of  Barley  laid  breadth-wife. 

DIGIT ATUM  Folium ,  among  the  Botanifts  is 
the  Term  for  the  Leaf  of  the  Plant,  which  either 
is  compofed  of  many  Ample  Leaves  fet  together 
upon  one  Foot-ftalk,  as  in  Cinque-foil,  Vetches, 
<&c.  or  elfe  when  there  are  many  deep  Gafhes  or 
Cuts  in  the  Leaf,  as  in  thofe  of  Straw-berries,  Hops, 
&c. 
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DtGlTORUM  Tenfor  :  See  Extenfor  Digit  or  um 

Communis.  L.  ...... 

DIGITS,  or  Monades ,  a  Term  in  Arithmetick, 

fignifying  any  Integer  under  Ten,  as,  i,  2,  3,  4, 

’dIgLyPH  [jl/yAup,  Gr.]  a  kind  of  imperfedt 
Triglyph,  Confole,  or  the  like,  with  only  two 
Channels  or  Engravings. 

DIHELIOS  [in  the  Elliptical  Afronomyi  a 
Name  given  by  Kepler  to  that  Ordinate  of  the  Ll- 
liplis,  which  pafles  through  the  Focus,  wherein  the 
Sun  is  fuppofed  to  be  placed.  Kepler. 

DIJAMBUS  is  the  Foot  of  a  Latin  Verfe  ot 
four  Syllables,  and  compounded  of  two  lambicks ,  fo 
that  the  firft  and  laft  are  ffiort,  and  the  two  middle 
lon»,  as  Severitas. 

DILAPIDATION,  is  a  wafteful  deftroying,  or 
letting  of  Buildings  run  to  Ruin  and  Decay  for 
want  of  Reparation,  13  Eliz.  c.  13.  And  the  Mo¬ 
ney  recover’d  for  Dilapidations,  by  14  Eliz.  c.  11. 
fliall  be  employ’d  in  the  Repair  q£  the  fame  Houfes. 

L. 


DILATATION  [among  the  Anatomifls]  is  when 
any  Paflages  or  Receptacles  in  the  Body  are  too 
much  ftretch’d  or  diftended  }  and,  in  general,  it 
figmfies  a  Thing’s  talcing  up  more  Space  than  it  did 
before.  L. 

DILATORIUM  is  a  Chirurgeons  Inftrument 
wherewith  the  Mouth  is  dilated  or  opened.  It  is 
called  likewile  Speculum  Oris ,  becaufe  by  it  one  may 
fee  into  the  Mouth. 

DIL ATORES  Alarum  Najl,  are  fmall  thin  MuT- 
cles,  having  a  double  Order  of  Fibres  decuffating 
each  other,  not  unlike  the  Mufculr  Inter coftales-, 
they  pull  up  the  Ala,  and  dilate  the  Noftrus.  • 
DILEMMA  is  an  Argument  compounded  ufu¬ 
ally  of  four  or  more  Propofitions,  and  fo  diipoled, 
that  own  or  grant  which  you  will  of  them,  yet  ft  ill 
the  Argument  fhall  prefs  you,  and  hem  you  in  with 
Difficulties  not  readily  to  be  folved  or  furmounted, 
efpecially  if  the  Dilemma  be  juft  i  in  order  to 
which,  the  Divifion  and  Enumeration  of  the  I  arts 
muft  be  adequate  and  entire  ;  your  Antagomft  mult 
be  truly  prefled  and  affeded  with  one  or  more  of 
the  Propofitions ;  and  the  Arguer  himfelf  free  fiom 
a  Poffibility  of  having  the  Dilemma  returned  upon 

hl  DILUTE  [Dilutus,  L.]  is  a  Word  frequently 
ufed  by  the  Writers  of  Chymiftry  and  Pharmacy, 
and  fignifies  the  Diffolution  of  the  Parts  of  a  dry 
Body,  in  a  moift  or  liquid  one  ^  for  when  the  Body 
is  fo  diffolved,  they  fay,  ’tis  diluted. 

DIMENSION  [in  Geometry ]  is  either  Length, 
Breadth,  or  Thicknefs :  Thus  a  Line  has,  they  lay, 
one  Dimenfion,  viz.  Length  ;  a  Surface  two,  viz. 
Length  and  Breadth;  and  a  Body  or  Solid  hath  ah 
three  Dimenfions.  ’Tis  ufed  alfo  with  Regard  to 
the  Powers  of  any  Root  in  an  Equation,  which 
are  called  the  Dimenfions  of  that  Root ,  as  in  a 
quadratick  Equation,  the  figheft  Power  hath  four 
Dimenfions,  or  its  Index  is  Four. 

DIMETIENT,  the  fame  with  Diameter  _ 
DIMINISHED  Angle,  a  Term  in  Fortification. 

See  Angle. 

DIMINUTIO.  See  Litotes 
DIMINUTION  [in  Mufck]  is  nothing  elfe  but 
the  diminiffiing  or  abating  fomewhat  of  the  full 

Value  or  Quantity  of  any  Note.  . 

DIMINUTION  [in  Rhetoric k]  is  the  Orators 
augmenting  and  exaggerating  what  he  has  to  lay, 
by  an  Expreffion  that  feems  to  weaken  anddiminilh 

'^DIMINUTION  [in  Architecture ]  a  Contrac- 
Vol.  I. 


tion  of  the  Upper-part  of  a  Column,  whereby  its 
Diameter  is  made  lefs  than  that  of  ihe  Lower- 

p "dIMISSORY  Letters.  When  a  Candidate  for 
Holy  Orders  hath  a  Title  in  one  Diocefe,  and  is  to 
be  ordain’d  in  another,  the  proper  Diocetan  gives 
His  Letters  Dimiflory  dire&ed  to  fome  other  Biffiop, 
giving  Leave  that  the  Bearer  may  be  ordain  d  to 
fuch  a  Cure  within  his  Diftridt. 

D1NUS  [of  cA/v©-,  Gr.]  according  to  fome,  is 
the  Difeafe  called  ufually  the  Vertigo. 

DIOPTER  [of  JW Gr.]  is  the  fame  with 
the  Index  or  Alhidada  ot  an  Aflrolabe ,  or  the  like 

Inftrument.  .  .  . 

DIOPTRA  [of  Gr •  to  fce  plainly! 

is  an  Inftrument  ufed  by  Chirurgeons,  whereby  one 
may  fee  into  the  Matrix,  otherwife  called  Dilato- 
rium ,  wherewith  the  Womb  is  dilated  and  enlarged 
in  the  Extradfion  of  a  dead  Foetus  out  of  it,  or  in 
the  infpeding  any  Ulcers  that  are  in  it.  ’tis  alfo 
called,  the  Speculum  Matricis. 

DIOPTRICKS,  is  a  Part  bf  Opticks,  treating  of 
the  different  Refradtions  of  the  Light  paffing  thro’ 
different  Mediums,  as  the  Air,  Water,  GlaiTes,  &c. 

DIORTHOSIS  [Jliofiutns  of  «T/ofS6<»,  Gr.  to 
make  ftrait]  a  Chirurgical  Operation,  by  which 
crooked  or  diftorted  Members  are  made  even, 
and  reftored  to  their  primitive  and  regular  Shape. 
DIOTA,  the  Chymift’s  Term  for  a  circulating 

or  double  Veflel.  . 

DIPHRYGES  [in  Tharmacy ]  the  Scoriae,  Sedi¬ 
ment,  or  Calx,  of  melted  Copper,  gathered  in  the 
Furnace  when  the  Metal  is  run  out. 

DIPHTHONG  [in  Grammar]  a  double  Vowel, 
or  the  Uniorl  and  Mixture  of  the  Vowels  pro¬ 
nounced  together,  fo  as  only  to  make  one  Syl¬ 
lable.  ,  ,  _  _  . 

DIPLASIASMUS  (of  Gr.]  is  a 

Reduplication  of  Difeafes ;  alio  two  Mufclesot  the 
Arm,  which  ferve  to  turn  it  about.  Blanch 

DIPLOE,  is  the  lower  thin  Plate  or  Shell  of  the 
Skull ;  alfo  a  double  Veflel,  ufually,  with  Chy- 

^DIPLOMA  [JWoAMt  of  J[ipr\la,  Gr.  to  double, 
or  fold  up]  the  fame  with  Diploe  j  fometimes  it  is 
taken  for  a  complicated  or  folded  Cloth. 

DIPPING  Needle ,  is  an  Englijh  Difcovery  (Dr. 
Wallis  thinks  by  Mr.  Blagrave,  or  fome  other  Gre- 
ffiamite,  Rhilofoph.  Tranf.  276.)  of  a  Property  in  the 
Magnetick  Needle ;  but  befides  its  Polarity  orVef- 
ticity,  which  is  its  Diredtion  towards  the  North,  in 
a  Horizontal  Pofition  ;  it  hath  alfo  a  Direction  ot 
Altitude  above  the  Horizon  j  and  that  it  will  (it 
duly  poized  about  an  Horizontal  Axis)  always  point 
to  a  determinate  Degree  of  Altitude  or  Elevation 
above  the  Horizon,  in  this  or  that  Place  reipec- 

tlVDlPSACUS  [of  .AWiyGrd]  according  to  fome, 

is  the  fame  with  Diabetes. 

DIPTERON  [of  JbrrEp©-)  Gr.]  in  Architecture, 
is  a  Name  which  the  Ancients  attributed  to  tho  c 
Temples  which  were  encompafled  with  a  double 
Row  of  Pillars,  making  two  Portico’s,  which  they 
called  Wings ;  but  we  commonly  call  them  IJles, 
from  the  French  Word  Ailes,  of  the  fame  Sigmft- 


CaDIPTOTES,  are  fuch  Nouns  [in  Grammar]  as 
have  but  two  Cafes,  as  Suppet'ue,  Suppetias,  &c. 

DIRECT  [in  Ajlronomy].  A  Planet  is  faid  to 
be  diredt,  when,  by  its  proper  Motion,  it  goes  for¬ 
ward  in  the  Zodiack,  according  to  the  Succeflion 
of  the  Signs,  or  rather  when  it  appears  fo  to  da, 
the  Obferver’s  Eye  being  placed  on  our  Earth. 

2  B  b  b  b  DIRECI, 
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DIRECT,  Erect-,  Edji  or  We (l  Dials ,  are  thofe 
whofe  Plains  life  dirddfly  open  to  the  Eaft  or  Weft 
Points  of  the  Heavens,  or  parallel  to  the  Meridian 
of  the  Place. 

To  draw  this  Dial,  the  Style’s  Height  may  be 
found  according  to  the  Bignefs  of  the  Plane,  and 
the  Diftance  of  the  Hour-lines  from  each  other, 
By  the  Direction  given  under  Volar  Dials ,  making 
of  them  a  Table,  as  in  the  following  one,  for  the' 
Eat.  51  Deg.  32  Min. 


Hours. 

Angles 
at  Pole. 

Tangent. 

Hours. 

Eaft. 

D.  M. 

Inch.  P‘ 

Weft. 

4 

30  00 

5 

77 

8 

5 

15  00 

Subftyle. 

2  68 

.7 

t 

00 

00 

6 

7 

15  00 

2 

6S 

5 

,  8 

30  oo- 

5 

77 

4 

9 

4y  00 

10 

00 

3 

10 

60  00 

M 

32 

2 

( 

1 1 

12 

75  00 

Infinite. 

37  .  3? 
Infinite. 

1 

A  Dire  Ere  ft ,  Eafi  Dial ,  Lat.  51  Deg-  32  Min. 


Then  to  defcribe  the  Dial,  draw  the  Horizontal 
Line  A  B ,  and  with  60  Deg.  from  your  Chords, 
defcribe  the  prick’d  Arch  C  D,  whereon  fet  the 
Co-Latitude  of  the  Place  from  CtoD.  From  A, 
thro’  D,  draw  A  D  E,  reprefenting  the  Equator  of 
the  Dial ;  then  chufe  a  Point  in  this  Line  to  be  the 
Hour  of  6,  as  at  E.  Draw  6  e  6  at  Right-angles 
with  the  Equator ;  and  from  E  fet  off  the  feveral 
Tangents  as  you  find  them  in  the  Table,  and  thofe 
fhall  be  the  feveral  Points  for  the  Hours,  and  thro’ 
each  Point  draw  the  Hour-lines  parallel  to  the  Equa¬ 
tor,  6  e  6. 

The  Style  may  be  a  ftraight  Pin,  equal  in  Height 
to  the  Right-line,  6,  9.  in  either  Dial  ,•  or,  which 
is  better  and  more  ufual,  a  Rod  or  Ledge  of  Iron, 
fupported  by  two  Legs,  and  fet  upon  the  Line,  6, 6. 
and  of  the  fame  Height,  6,  9.  as  the  Pin. 


'  *  ,  r-  r-*  >  -  J  T  |  |  /  y  |  '  V  I  ^  j 

The  Weft  Dial  is  mkde  after  the'  fame  manner, 
only  fet  and  numbred  a  contrary,  way.’ 

DIRECT,  Ere  It)  South  or  North  Dials.  See 
Prime  Verticals. 

DIRECT,  Erefi  Planes.  See  Dial  Planes. 

DIRECT  |  l  Flam:.  See  Dial  Flam:: 

DIRECT  South  or  North  Dial,, i re 

thole  whole  Planes  \  RuUm,  from  the  Zenith,' 
and  lie  diredtly  open  to  the  South  or  North. 

Thefe  Dials  are-deferibed  after  the  fame  manner 
With  Dire  ft  South  Dials ,  only  obferving  this  Rule 
in  placing  the  Style  : 

In  South  Incline rs ,  the  Difference  of  the  Angle  of 
Inclination  and  the  Height  of  the  Pole,  is  the  Height 
of  the  Style  above  the  Plane. 

If  the  Pole’s  Height  be  £  ^  than  the  Angle 

of  Inclination,  then  the^J^f  ^  Pole  is  elevated, 

thc  Centre  is  {atovl' 

DIRECT  Motion  of  a  Planet.  To  any  Eye 
placed  at  the  Earth’s  Surface,  Venus  and  Mercury , 
which  movq  round  the  Sun  in  lefler  Orbits  than  it 
doth,  will  fometimes  appear  Direct-,  and  fometimes 
Stationary  and  Retrograde. 


T 


For  let  the  Earth  be  at  T,  moving  round  the 
Sun  in  the  Orbit  T  $,  from  Weft  to  Eaft.  Let 
A  C  D  F  be  the  Orbit  of  $  revolving  the  fame 
Way,  but  performing  its  Revolution  in  a  ffiorter 
Time.  It  will  then  be  plain,  that  when  Venus  is 
in  that  Part  of  her  Orbit  exprefifed  in  the  Figure, 
by  DE  F,  and  which  is  moil  remote  from  the 
Earth,  fuppofed  to  be  in  T  j  I  fay,  Venus  will  then 
appear  to  move  forward  diredtly,  according  to  the 
Order  of  Signs  j  or,  in  confequcntia ,  as  the  Aftro- 
nomers  fpeak,  and  fo  is  faid  to  be  Diredt.  And 
when  Hie  comes  to  filch  a  Pofition,  in  refpedt  of 
the  Sun  and  Earth,  as  to  be  in  G :  then,  while  fhe 
moves  from  G  to  H,  fhe  will  feem  to  move  with 
equal  Celerity  with  the  Sun,  for  then  fhe  tends  di¬ 
redtly  towards  the  Earth  :  Nor  can  fhe  appear  to 
have  any  other  Motion,  than  as  if  her  Orbit  was 
carried  by  the  Sun  moving  towards  the  Eaft  : 
Therefore  now  fhe  will  appear  to  move  flower  than 
before,  but  ftill  fhe  will  be  diredt.  But  then  fhe 
gets  beyond  H,  towards  A,  and  then  to  B,  fhe  in 
reality  moving  fwifterthan  the  Earth  (becaufe  nearer 
to  the  Sun)  fhe  will  pafs  by  between  the  Earth  and 
the  Sun  ;  and  therefore,  to  an  Eye  placed  at  the 
Earth;  muft  appear  to  change  her  Place  among  the 


A 
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fix’d  Stars, -but  yet  contrary  to  the  ufual  Order  of 
the  Signs  j  that  is,  fhe  will  appear  to  move  in  A-H- 
tecedentia,  and  fo  is  faid  to  be  Retrograde  ',  tho’,  if 
viewed  from  the  Sun,  fhe  would  always  appear  to* 
move  DIred.  And  in  the-P^rt  of  the  Orbit' about 
H,  he  will  appear  •  Stationary,  as  they  call  it,  be-' 
caufe  then  Right-lines  drawfl :  from  the  Sun  to  the 
Earth  and  Her,  will  appear  to  be  parallel  to  one 
another  for  a"  -considerable  Time.  Alfo,  after  her 
Retrogradarion,  and  before  the  begins  to  Dired 
again,  file  will  be  again  Stationary,  as  about  B  ; 
and  then  fire-  is  faid  to  be'  Stationary  towards  her 
DireSiiou ,  as  before  fhe  was  fo  towards  her  Retro- 
gradation.  '  j  ii  : 

And  ’tis  the  -fame  Cafe,  with  refped  to  the  Earth, 
confider’d  as  moving’  on  her  Orbit  j  for  the  Di- 
redions,  Stations,  and  '  Retvogradations,  above  de¬ 
scribed,  and  referred  to  Venus ,  will,  after  the  fame 
iflanner,  appear  to  Belong*  td-the  Earth,  in  the  fe- 
veral  Parts  of  herOrbit,  i<f  dd'Eye  placed  in  Venus, 
or  on  the  Surface  of'  forrie  Tuperior  Planet. 

And'  from  whit  has  been  here  faid,  it  appears, 
that  Venus-  will  appeal  Retrograde  when  fire  is 
neareft  to  the  Earth,  and'  consequently  then  alfo 
appears  bigger,  'affrd,  on  the  other  hand,  will  be 
Dired,  and  appear  lead,  when  flic  is  re  mo  reft  from 
the  Earth: . 

Afcer  much  the1  fame  manner  will  the  Ph'oeno- 
mena  of  ihe]  Dlredions  of  the  Stations  and  Retro- 
gradaaons  of  the  fuperior -Planets  be  accounted  for 
by  the  following  Figure  -  : 


Let  M  %  be  the  Orbit  one  of>  c^e  Superiors, 
fuppofe  of  Mars  ;  let  A  C  £  G  be  the  Orbit  of 
the  Earth,  and  nearer  to  the  Sun  than  that  of 
Mars ;  let  that  Planet  be  fuppofed  at  M,  and  the 
Earth  in  that  Part  of  her  Orbit  defign’d  by  the 
Letter  A ;  then  will  Mars  appear  Stationary,  and 
that  towards  his  Diredion  j  becaufe  the  Right-lines 
drawn  from  Mars ,  and  from  the  Earth  to  the  Sun, 
will,  for  a  while,  appear  to  be  parallel,  altho’,  if 
Mars  were  feen  from  the  Sun,  his  Motion  would 
then  appear  to  be  progrelflve,  as  at  other  times  : 
And  while  the  Earth  moves  from  A,  towards  B  C 
DE,  and  F,  to  G,  Mars  will  appear  to  move  for¬ 
ward  diredly,  among  the  fix’d  Stars,  for  a  double 
Reafon ;  both  becaufe  it  is  in  reality  carried  about 
the  Sun  in  confequentia ,  and  alfo,  becaufe  the  Earth 
is  carried  the  fame  Way  in  the  oppofite  Semicircle, 
and  about  the  fame  Centre.  Mars  therefore  being 
now  mod  remote  from  the  Earth,  will  appear  to 
bedired.  But  the  Earth  coming  at  length  to  G,  and 
Mars  being  fuppofed  to  be  in  M  (which,  in  Pro- 
cefs  of  Time,  will  come  to  pafs)  then  he  will  ap¬ 
pear  Stationary  again,  and  now  towards  his  Retro- 


gradation  Y  for.  he  will  appear  Retrograde  in  {iis  Mo¬ 
tion  from  G  ro  A.  • 

*  And:  the  very  fame  Phenomena  mud  hkppfc’fi  tt>. 
Jupite'r'ahd  'Saturn-,  only  the  RetrogridatiOns  or 
Saturn  will  be  more  frequent  than  thofe  Of  ffnpiter^ 
and  his  than  thofe  of  Mars  ,*  becaufe  the  Ea'rth  will 
oftner  follow,  overtake,  and  get  between  Saturn 
and  the  Sun,  than  he  will  between  Jupiter  and  him 
and  oftner  alfo  between  Jupiter  and  the  Sun,  than 
between'  Mars  and  him. 

DIRECT  Ray  [in  Opticks]  is  the  Ray  Which  i> 
carried  from  a  Point  of  the  vifible  Objed,  diredly 
to  the  Eye,  thro’  one  and  the  fame  Medium. 

DIRECT  Sphere.  See  Right  Sphere. 

DIRECTION,  a  Term  in  Mechanicks,  wherein, 
by  the  Line  of  Diredion,  .they  always  mean  the 
Line  of  Motion  that  any  Body  obferves,  according 
to  the  Force  impreffed  upon  it,  and  which  is  deter¬ 
mined,  or  direded,  to  move  fuch  a  Way. 

DIRECTRIX  of  the  Conchoid.  See  Conchoid. 

DIRIGENT,  a  Term  in  Geometry ,  exprefling 
the  Line  of  Motion,  along  which  the  Defcribent- 
Line,  or  Surface,  is  carried  in  the  Genefis  of  any 
Plane  or  Solid  Figure. 


Thus,  If  the  Line  a  b  move  along  the  Line  a  c, 
fo  that  the  Point  a  do  always  keep  in  the  Line  a  c, 
a  Parallelogram,,  as  abed,  will  be  form’d,  of  which 
the  Side  a  b  is  the  Defcribent,  and  the  Line  a  c  the 
Dirigent  :  So  alfo,  if  the  Surface  abed  be  fuppofed 
to  be  carried  along  the  Line  c  e,  in  a  Poficion  al¬ 
ways  parallel  to  itfelf  in  its  firft  Situation,  the  Solid 
a dfh  will  be  formed  where  the  Surface  ad  is  the 
Defcribent,  and  the  Line  c  e  is  the  Dirigent. 

DISABILITY  [in  Law]  is  taken  notice  of  four 
feveral  ways  j  viz.  by  the  Ad  of  the  Anceftor  ;  by 
the  Ad  of  the  Party ,  by  the  Ad  of  Law  j  and  by 
the  Ad  of  God. 

1.  DiJ ability  by  the  A  Si  of  the  Anceftor,  is,  if  a 
Man  be  attainted  of  Treafon  or  Felony  j  by  this 
Attainder  his  Blood  is  corrupted,  and  thereby  him- 
felf  and  his  Children  are  difabled  to  inherit. 

2.  Difability  by  the  ASi  of  the  Tarty  himfelf,  as 
if  one  Man  make  a  Feoffment  to  another  that  then 
is  Sole,  upon  Condition  that  he  fliall  enfeoff  a  Third 
before  M.  and  when  fuch  Feoffment  is  made,  the 
Feoffee  takes  a  Wife,  he  hath,  by  that,  difabled  him¬ 
felf  to  perform  the  Condition  according  to  the  Trull 
in  him  repofed  ;  and  therefore  the  Feoffer  may  en¬ 
ter,  and  out  him.  And  if  a  Man  be  excommuni¬ 
cated,  he  cannot,  during  that  Time,  fue  any  Ac¬ 
tion,  but  fliall  be  thereby  difabled  j  and  fo  in  other 
Cafes. 

3.  Difability  in  ASi  of  Law ,  is  properly  when  a 
Man,  by  the  foie  Ad  of  Law,  is  difabled,  and  fo  is 
an  Alien  born  ,•  and  therefore,  if  a  Man  born  out 
of  the  King’s  Ligcancc  will  fue  an  Adion,  the  Te¬ 
nant 


3 


D  I  S 


D  I  S 


pant-  or  Defendant  may  fay,  that  he  was  born  in 
fuch  a  Country  out  of  the  King’s  Ligeance,  and 
demand  Judgment,  if  he  ihall  be  anfwered,;  for  the 
Law  is  our  Birth-right,  to  which  an  Alien  is  a 
Stranger,  and  therefore  difabled  to  take  any  Benefit 
thereby. 

4.  Disability  by  the  Att  of  God,  as  to  be  Non 
compos  mentis ,  or  Non  fan ce  memories,  which  fo  dif¬ 
ables  him,  that  in  all  Cafes  where  he  gives  or  pafiTes 
any  Thing,  of  Eftate,  out  of  him,  after  his  Death 
it  may  be  difannulled  and  avoided. 

DISC,  DISK  [in  Aflrouomy]  the  Body  or  Face 
of  the  Sun  and  Moon,  fuch  as  it  appears  to  us.  In 
a  total  Eclipfe  of  thefe  Luminaries,  the  whole  Disk 
is  obfcured  or  darkened  ;  in  a  partial  Eclipfe,  only 
Part  of  them. 

The  Disk  is  conceived  to  be  divided  into  12 
equal  Parts,  called  Digits  ;  by  means  whereof  it  is, 
that  the  Magnitude  of  an  Eclipfe  is  meafured  or 
eftimated,  as  they  fay,  fuch  an  Eclipfe  was  fo  many 
Digits,  or  Parts,  of  the  Sun  or  Moon’s  Disk. 

DISC,  DISK  [in  Opticks]  is  the  Magnitude  of 
Telefcope-Glafifes,  or  the  Width  of  their  Apertures, 
whatever  their  Form  be,  either  Plain,  Convex, 
Menifcus,  &c. 

DISCENT  [in  Common  Law]  fignifies  an  Order 
or  Means,  whereby  Lands  or  Tenements  are  derived 
unto  any  Man  from  his  Anceftors,  as  to  make  his 
Difcent  from  his  Anceftors,  and  is  to  fhew  how  and 
by  what  Degrees  the  Lands  in  queftion  came  to 
him  from  his  Anceftors :  And  this  Difcent  is  either 
Lineal  or  Collateral. 

Lineal  Difcent  is  convey’d  downwards  in  a  Right¬ 
line  from  the  Grandfather  to  the  Father,  and  from 
the  Son  to  the  Nephew,  &c. 

Collateral  Difcent  is  Springing  out  of  the  Side  of 
the  whole  Blood,  as  Grandfather,  Father’s  Brother, 
<&c. 

DISCEUS  five  Difciformis  Cometa  (according  to 
fome)  is  a  .Comet  refembling  the  Shape  of  a  round 
Difli  or  Platter ;  and  the  Chief  of  this  kind  is  called 
a  Solar  Comet ,  from  the  Likenels  of  its  Rays  to 
thofe  of  the  Sun  ;  and  otherwife  R ofa  and  Chryfeus , 
from  its  bright  Silver  Colour,  mix’d  with  a  Golden 
or  Amber  Colour.  Thofe  of  this  fort,  which  are 
not  abfolutely  circular,  but  refemble  the  Figure  of 
a  Shield,  and  thence  termed  Glypeiformes. 

DISCLAIMER  [in  Law]  is  a  Plea  containing 
an  exprefs  Denial  or  Refufal;  as  if  the  Tenant  fue 
a  Replevin  upon  a  Diftrefs  taken  by  the  Lord,  and 
the  Lord  avow  the  taking  of  the  Diftrefs,  faying, 
That  he  holdeth  of  him  as  of  his  Lord,  and  that  he 
diftrained  for  Rent  not  paid,  or  Service  not  per¬ 
formed  ,•  then  the  Tenant  denying  himfelf  to  hold 
of  fuch  Lord,  is  faid  to  difclaim,  and  the  Lord 
proving  the  Tenant  to  hold  of  him,  he  lofes  his 
Land. 

DISCONTINUAL  Proportion.  See  Difcrete 
Proportion. 

DISCONTINUANCE  [in  the  Common  Law ] 
fignifies  the  fame  as  an  Interruption  or  breaking  off^ 
and  is  of  two  kinds ;  either 

DISCONTINUANCE  of  Pojjefpon ,  the  Effed 
of  which  is,  That  Man  may  not  enter  on  his  own 
Lands  or  Tenements  alienated,  whatfoever  his  Right 
be  to  them,  of  his  own  felf,  or  by  his  own  Autho¬ 
rity;  but  muft  bring  his  Writ,  and  feek  to  recover 
Poffeffion  by  Law.  Or  it  is 

DISCONTINUANCE  of  Plea  or  Procefs  •  the 
Effed  of  which  is,  That  the  Inftant  is  loft,  and 
may  not  be  regain’d,  but  by  a  new  Writ  to  begin 
the  Sqit  afrefh ;  for,  to  be  difcontinued,  and  to  be 
put  fine  die ,  fignifies,  to  be  difmifs’d  the  Court 
finally. 


DISCORDS  [in  Mufiick]  are  certain  Intervals  of 
Sounds,  which  being  heard,  at  the  fame  time  offend, 
the  Ear ;  neverthelefs,  when  orderly  taken  and  in¬ 
termix’d  with  Concords,  they  make  the  beft  Mufick. 
Thefe  Difcords  are,  the  Second,  Fourth,  and  Seventh, 
with  their  Odaves  ;  that  is  to  fay,  all  Intervals  ex¬ 
cept  thofe  few  which  precifely  terminate  the  Con¬ 
cords,  are  Difcords. 

DISCOURSE  [in  a  Logical  Senfe]  is  that  ra¬ 
tional  Adion  of  our  Mind,  by  which  we  form  or 
infer  any  new  Judgment  from  others  before  made; 
or  whereby  we  can  infer  or  conclude  one  thing  from 
another. 

DISCOUNT  [in  Commerce]  a  Sum  deduded  or 
retained  in  hand,  upon  paying  a  greater,  for  Sums 
advanc’d  before  the  Money  comes  due ;  alfo,  an 
Allo  wance  upon  a  Bill  of  Exchange,  or  other  Debt 
not  yet  become  due. 

DISCRETE,  or  Disjunct  Proportion ,  is,  when 
the  Ratio  between  two  Pairs  of  Numbers  or  Quan¬ 
tity,  is  the  fame  ;  but  there  is  not  the  fame  Pro¬ 
portion  between  all  the  four  Numbers :  Thus,  if 
thefe  Numbers,  6  :  8  :  :  3  :  4,  are  confidered 
the  Ratio  between  the  firft  Part,  6  and  8,  is  the 
fame  as  that  between  3  and  4  ;  and  therefore  thefe 
Numbers  are  proportional;  but  ’tis  only  difcretely, 
or  disjundly, ;  for  6  is  not  to  8,  as  8  m3;  that 
is,  the  Proportion  is  broken  off  between  8  and 
3,  and  is  not  continued  all  along,  as  it  is  in  thefe 
following,  which  are  called  Continual  Proportionals, 
viz.  3  :  6  :  :  12  :  24. 

DISCRETE  Quantity ,  is  fuch  as  is  not  conti¬ 
nued  and  joined  together,  as  Number,  whofe  Parts 
being  diftind  Units,  cannot  be  united  into  one 
Continuum  ;  for  in  a  Continuum  there  are  no 
a  dual  determinate  Parts  before  Divifion,  but  they 
are  potentially  Infinite  ;  wherefore  it  is  ufually  and 
truly  faid,  That  Continued  Quantity  is  divifible  in 
infinitum. 

DISCRETIVE  Propofitions ,  are  thofe  where  va¬ 
rious  Judgments  are  made  and  denoted  by  the  Par¬ 
ticles  ( but ,  notwit hfianding)  or  Words  of  the  like 
Nature,  either  exprefs’d  or  underftood :  Thus,  For¬ 
tune  may  deprive  me  of  my  Wealth ,  but  not  of  my 
Virtue.  They  who  crofs  the  Sea ,  change  only  their 
Country ,  but  not  their  Difpofition ,  are  called  Difcrete 
Propofitions. 

DISCUS,  among  the  Romans,  was  a  round  Quoit, 
of  Metal  or  Stone,  about  a  Foot  in  Diameter, 
which,  in  ancient  Exercifes,  they  threw  in  the  Air 
to  fhew  their  Strength  :  Alfo,  they  gave  the  fame 
Name  to  a  round  Shield  confec  rated  to  the  Me¬ 
mory  of  fome  famous  Hero,  and  hung  up  in  the 
Temples  of  their  Gods,  as  a  Trophy  for  fome  great 
Adion.  From  the  Figure  of  either  of  which,  but 
rather  from  the  former,  comes  the  Word  fo  much 
in  ufe  among  Aftronomers,  viz.  the  Disk  of  the  Sun 
or  Moon. 

DISCUS  [in  Botany]  is  ufed  to  denote  the 
middle,  plain,  and  flat  Part,  of  fome  Flowers,  fuch 
as  Caltha ,  Flos  Solis,  <&c.  becaufe  ’tis,  in  Figure, 
like  the  ancient  Difcus  :  And  they  reckon  two  kinds 
of  Plants  with  a  Difcous  Flower. 

1.  Such  as  have  the  Flower  compounded,  and 
the  Seed  pappous  ;  but  the  Leaves  and  Stalks  are 
not  Milky  when  broken. 

2.  The  Corymbiferous  Plants,  whofe  Flowers  are 
compounded  into  a  difcous  Figure,  but  their  Seeds 
are  not  pappous.  Of  the>  former  kind  are  the  Flea- 
banes,  Ragweeds,  Groundfels,  &c.  and  of  the  lat¬ 
ter,  are,  Daifies,  Chamemile,  Tanfy,  Wormwood, 
&c. 

DISCUSSION  hath  two  Senfes  among  Writers; 
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fometimes  it;  fignifies,  the  clear  treating  or  handling 
of  any  particular  Point  or  Problem,  fo  as  thereby 
the  YVord  implies,  to  fhake  off  thofe  Difficulties 
with  which  it  is  embarraffed ;  and  thus  we  fay, 
Such  a  Point  was  well  difcuffed ,  when  it  was  well 
treated  of,  and  cleared  up.  But 

DISCUSSION  is  alfo  ufed,  in  a  Medicinal  Senfe, 
for  the  difperhng  the  Matter  of  any  Tumour  or 
Swelling  in  the  Body,  and  therefore  the  Surgeons 
define  Difcuffion  to  be  an  Evacuation  of  fome  thin 
Matter  gathered  in  any  Part,  by  infcnfible  Evapo¬ 
ration  and  this  is  procured  by  the  Natural  Heat 
being  increafed  by  proper  Medicines. 

DfSCUSSIVES,  DISCUTIENTS  [in  Phyftck] 
are  Remedies  proper  to  open  the  Pores,  and  eva¬ 
cuate  the  redundant  Humours  of  the  Body,  by  in- 
lenfible  Perfpiration or  to  difeharge  Flatulencies, 
Swellings,  &c.  by  fhaking,  &c.  the  fame  as  Dia- 
phoreticks  and  Refolvents. 

DISDIAPASON,  a  Term  in  Mufick ,  denoting  a 
double  Eighth  or  Fifteenth. 

DISDIAPASON  Diapente,  [in  Mufick ]  a  Con¬ 
cord  in  a  Sextriple  Ratio  of  i  to  6. 

DISDIAPASON  Diatejfaron  [in  Mufck]  a  Com¬ 
pound  Concord  in  the  Proportion  of  1 6  to  3. 

DISDIAPASON  Ditone  [in  Mufick]  a  Com¬ 
pound  Confonance  in  the  Proportion  of  10  to  2. 

DISDIAPASON  Semi-ditone  [in  Mufick ]  a  Com¬ 
pound  in  Proportion  of  24  to  5. 

DISEMBOGUE.  When  a  Ship  paffieth  out  of 
the  Mouth  of  fome  Gulph,  they  call  it,  Difem- 
boguing  :  They  alfo  fay  of  a  River,  That  at  fuch  a 
Place,  or  after  it  hath  run  fo  many  Leagues,  it  dif- 
embogues  itfelf  into  the  Sea. 

DEGRADING.  See  Degrading. 

DISJUNCT  Proportion ,  the  fame  with  Difcrete  : 
Which  fee. 

DISJUNCTIVE  Proportions ,  are  thofe  wherein 
the  Disjunctive,  Conjunction  ( or )  is  found ;  as.  Ei¬ 
ther  the  Sun  moves  about  the  Earthy  or  the  Earth 
about  the  Sun  j  Men  are  guided  either  by  Interefi  or 

Fear. 

DISLOCATION,  the  fame  with  Luxation ,  or 
putting  a  Limb  or  any  Bone  of  the  Body  out  of 
Joint. 

DISMES  Decirme-y  are  Tythes,  and  fignify  the 
Tenth-part  of  all  the  Fruits  of  the  Earth,  or  tame 
and  profitable  Bealls  of  it,  or  of  Mens  Labour. 

DISMOUNT  [in  the  Common  Military  Ufe]  is, 
to  unhorfe,  or  to  difmount  the  Cavalry  ;  but  they 
call  it  alfo  Difnounting  of  Cannon ,  when  they  are 
thrown  off  the  Carriages,  and  are  broken  ;  or  any 
Horfe  rendred  unfit  for  Service. 

DISORIENTATED  [in  Aflronomf]  turned  from 
the  Eaft,  or  fome  other  of  the  Cardinal  Points  . 
It  is  alfo  ufed,  in  a  figurative  Senfe,  for  the  difeon- 
certing,  or  putting  a  Man  out  of  his  Way  or  Ele¬ 
ment,  as  if  you  difeourfe  of  Law  to  a  Phyfician, 
and  Phyfick  to  a  Lawyer,  they  will  be  diforientated , 
and  fometimes  dij Occident  at  ed  is  ufed  for  dijorient- 

ated.  r. 

DISPARAGEMENT  [in  the  Law  Senfe]  is 
ufed  efpecially  for  matching  an  Heir  in  Marriage 
under  his  or  her  Degree,  or  againft  Decency.. 

DISPART,  a  Term  in  Gunnery,  figmtymg  the 
fettin*  a  Mark  on  the  Muzzle-Ring  of  a  Piece  of 
Ordnance,  or  thereabouts,  fo  that  a  Right-line  taken 
upon  the  Top  of  the  Bafe-Ring  againft  the  Touch- 
hole,  by  the  Mark  fet  on  or  near  the  Muzzle,  may 
be  parallel  to  the  Axis  of  the  Concave  Cylinder.  I  he 
common  way  of  doing  which,  is,  to  take  the  two 
Diameters  of  the  Bafe-Ring,  and  of  the  Place  where 
the  Difpart  is  to  ftand,  and  divide  the  Difference 


between  them  into  two  equal  Parts,  one  of  which 
will  be  the  Length  of  the  Difpart,  which  is  fet  on 
the  Gun  with  Wax  or  Pitch,  or  faftened  there 
with  a  Piece  of  Twine  or  Marlin  :  But  an  Inftru- 
ment  may  be  made,  to  do  it  to  all  poffible  Nicety. 

DISPAUPERED.  When  any  Perfon,  by  Rea- 
fon  of  his  Poverty,  attefted  by  his  own  Oath  of 
not  being  worth  5  /.  (his  Debts  being  paid)  is  ad¬ 
mitted  to  fue  in  Forma  Pauperis  ;  if  afterwards,  be¬ 
fore  the  Suit  be  ended,  the  fame  Party  have  any 
Lands  or  Perfbnal  Eftate  fallen  to  him ;  or  that  the 
Court  where  the  Suit  depends  think  fit,  for  that  or 
any  other  Reafon,  to  take  away  that  Privilege  from 
him,  he  is  then  Paid  to  be  Difpaupered i.  e.  put 
Out  of  the  Capacity  of  filing  any  longer  in  Forma 
Pauperis. 

DISPENSATION  of  a  Law ,  is  a  Thing  diftinCb 
from  the  Equity  of  it,  or  from  an  equitable  Con- 
ft  ruCtion  of  it  :  For  Equity  is  only  the  Correction 
of  a  Law  that  is  too  Univerfal  or  General,-  but  a 
Difpenfation  fufpends  the  Obligation  of  the  Law 
itfelf.  A  Difpenfation  therefore  muft  be  from  the 
Lcgifiative  Power,  and  fhould  be  but  very  rarely 
and  fparingly  ufed.  L. 

DISPENSATORY,  is  a  Book  ufed  by  Apothe¬ 
caries,  wherein  all  Medicines,  at  leaft  the  mod  ufual, 
are  contained  and  preferibed,  that  they  may  be 
prepared  in  the  Shops  all  the  Year  round. 

DISPERSION  [in  Dioptricks ]  as  Point  of  Dif- 
perfon ,  is  the  Point  from  which  refradted  Rays  be¬ 
gin  to  diverge,  when  their  Refraction  renders  them 
divergent. 

DISPLAYED,  the  Term  [in  Heraldry']  for  an 
Eagle  in  an  ere<ft  Pofture,  and  her  Wings  fpread 
abroad.  / 

DISPONDfEUS  is  the  Foot  of  a  Latin  Verfe, 
confiding  of  four  Syllables,  and  thofe  all  long,  as 
Concludentesy  fo  that  this  is  a  Compofition  of  two 
Sponde’s. 

DISPOSITION.  See  Method.  In  Architecture, 
they  call  the  juft  placing  of  all  the  feveral  Parts  of 
an  Edifice,  according  to  their  proper  Order,  Dij- 
pofition. 

DISQUISITION,  an  Enquiry  into  the  Nature, 
Kinds,  and  Circumftances,  of  any  Problem,  Que- 
ftion,  or  Topick,  in  order  to  gain  a  right  Notion, 
and  to  difeourfe  clearly  of  it. 

DISSEISIN  [in  Law]  fignifies  an  unlawful  dif- 
poffeffing  a  Man  of  his  Land,  Tenement,  or  other 
immovable  or  incorporeal  Right. 

DISSEISIN  upon  Dijfeifm ,  is,  where  the  Dijfeifor 
is  diffeifed  by  another. 

DISSIMILAR  Leaves ,  are  the  two  firft  Leaves 
of  any  Plant  at  its  firft  fhooting  out  of  the  Ground ; 
and  are  fo  called,  becaufe  they  ufually  are  of  diffe¬ 
rent  Form  from  the  common  Leaves  of  the  grown 
Plant.  Thefe  Dr.  Grew  obferves  to  be  nothing  but 
the  very  Lobes  of  the  Seed  expanded,  and  thus 
advanced :  Their  Ufe  is,  for  the  Proteftion  of  the 
Plume,  which  being  young  and  tender,  is  thus 
guarded  on  each  Side,  and  alfo  hath  fome  Rain  or 
Dew  gradually  conveyed  down  to  it  by  this  Means. 

DISSIMILAR  Parts  [in  Anatomy]  (by  fome 
called  Compound  and  Organic al)  are  fuch  as  can  be 
divided  into  various  Parts  different  from  one  ano¬ 
ther  j  as  the  Hand  is  into  Veins,  Mufcles,  Bones, 
&c.  whofe  Portions  are  neither  of  the  fame  Nature 
nor  Denomination. 

DISSOLVING  Medicines.  See  Difcujjlon. 

DISSOLUTION  is,  when  Electuaries  and  Pow¬ 
ders  arc  mingled  and  diffolvcd  in  Water,  or  a  De- 
coftion.  Blanch. 

DISSONANCE  [in  Mufck]  is  a  difagreeable 
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Interval  between  two  Sounds,  which,  being  con¬ 
tinued  together,  offend  the  Ear. 

DISTANCE  [in  Navigation]  is  the  Number  of 
Degrees,  or  Leagues,  ire.  that  a  Ship  has  failed 
from  any  given  Point. 

DISTANCE  of  Places,  on  the  Earth,  are  eafily 
found  by  the  Analemma.  Thus  : 

Having  the  Longitudes  and,  Latitudes  of  any  two 
Places  on  the  Earth  j  to  find  their  Difiance. 

% 


Let  London  be  one  Place  at  Z,  and  let  the  other 
be  in  20  Deg.  North  Latitude,  and  whofe  Diffe¬ 
rence  of  Longitude  from  London  is  82  Deg.  30  Min. 
Eaft.  Take  from  the  Chords  ZE  =  51  Deg.  30 
Min.  and  draw  E  C  Q/or  the  ^Equator  3  and  to  it, 
at  20  Deg.  Diftance,  draw  a  b  for  the  Parallel  of 
the  other  Place :  Then  from  b ,  where  the  Meridian 
of  London  interfedfs  that  Parallel,  fet  b  =:  82 
Deg.  30  Min.  the  Difference  of  Longitude,  and 
that  will  find  the  Point  ifc  in  the  Parallel,  repre- 
fenting  the  Place.  Thro’  rat  Right-angles  to 
Z  c ,  draw  e  d ,  croffing  the  Vertical  Circle  in  d ; 
meafure  c  d  on  the  Sines,  it  will  be  about  20  Deg. 
whofe  Complement,  70  Deg.  is  the  Places  Diftance 
from  London ,  or  Z  Multiply  70  by  70,  you  have 
4900  Miles,  the  Diftance  required. 

DISTANCE  of  the  Baflions  [in  Fortification ]  is 
the  Side  of  the  Exterior  Polygon. 

DISTANCE  of  the  Eye  [in  Perjpeffive ]  is  a 
Line  drawn  from  the  Foot  of  the  Line  of  Alti¬ 
tude  of  the  Eye,  to  the  Point  where  a  Line  drawn  at 
Right-angles  to  it,  will  inrerfedt  the  Objedt. 

DISTANCE  of  the  Sun  from  the  Moon’s  Node, 
[in  Agronomy ]  is  an  Arch  of  the  Ecliptick  inter¬ 
cepted  between  the  Sun’s  true  Place  and  the  Moon’s 
Node  or  Apogee. 

Curtate  DISTANCE  [in  Agronomy]  the  Diftance 
of  the  Planet’s  Place  from  the  Sun  reduc’d  to  the 
Ecliptick. 

Line  of  DISTANCE  [i nProfpe Stive]  is  a  Right¬ 
line  drawn  from  the  Eye  to  the  principal  Point. 

Point  of  DISTANCE  [in  PerfpeElive]  is  a  Point 
in  the  Horizontal-Line  at  fuch  Diftance  from  the 
principal  Point,  as  that  of  the  Eye  is  from  the 
fame. 

DISTEMPER,  a  Term  [in  Painting ]  for  the 
working  up  of  Colours  with  fomething  elfe  befides 
bare  W arer  or  Oil ;  for  if  the  Colours  are  prepared 
with  the  former  of  thefe,  that  kind  of  Painting  is 
called  Limning  ;  and  if  with  Oil,  ’tis  called  Painting 
in  Oil,  and  fin/ply  Painting  ;  but  if  the  Colours  are 
mix’d  with  Size,  Whites  of  Eggs,  or  any  fuch  pro¬ 
per  glutinous  or  uridhious  Subltance,  and  not  with 
Oil,  they  then  fay,  ’ Tis  done  in  Diflemper,  as  the 
admirable  Cartons  are  at  Hampton  Court. 

DISTENTION  is,  when  Parts  are  puffed  up, 


dilated  or  relaxed  by  any  thing  ;  as  the  Guts,  by 
Wind,  raifed  from  Effervefcencies  within  them, 
whence  Oppreftions  and  Pains  frequently  proceed- 
Blanch. 

DISTILLATION  is  drawing  off  fome  of  the 
Principles  of  a  Mixture,  as  the  Oil,  Spirit,  Water, 
<irc.  in  proper  Veffels,  by  the  Elelp  of  a  Fire  ,  and 
is  two-fold. 

1.  Per  Afcenfmn,  when  the  Matter  to  be  diftilled 
is  above  the  Fire. 

2.  Per  Defcenfum,  when  the  Matter  to  be  diftil- 
led  is  below  the  Fire,  and  fo  the  Vapour  not  being 
able  (by  the  Contrivance  of  the  Veffel)  to  rife  up¬ 
ward,  is  forced  to  precipitate,  and  to  diftil  down  to 
the  Bottom  of  the  Veffel. 

Oil  of  Cloves,  if  you  would  have  it  White,  is 
beft  made  this  way. 

DISTILLATION  of  Vegetables  or  Minerals ,  is 
very  different,  according  to  the  Nature  of  the  Body 
to  be  diftilled.  Acid  Spirits  are  drawn  in  a  ftrong 
Retort,  and  with  very  great  Fires,  and  ufually  in  a 
Reverberatory  Furnace.  Ponderous  Wroods  are 
diftilled  in  a  Retort  after  the  fame  manner,  and 
with  near  the  fame  Degree  of  Heat,  fuch  as  Guaja- 
cum.  Box ,  ire.  and  in  thefe  firft  comes  a  little 
Phlegm,  and  then  the  Fire  increafing,  the  Spirits 
fly  out  in  white  Clouds  ,•  when  they  ceafe  to  come, 
the  Matter  in  the  Receiver  is  filtrated  through  a 
Tunnel  lin’d  with  Cap-Paper }  the  Spirit  will  pals, 
but  leave  the  black  foetid  Oil  in  the  Tunnel,  which 
afterwards  may  be  rectified  (if  it  be  worth  while) 
by  making  it  up  into  Pellets  with  Sand,  and  then 
diftilling  it  over  again  in  a  naked  Fire,  there  will 
come  over  a  clear  Oil.  The  Spirit  alfo  may  be 
redtified  by  diftilling  it  over  again  in  aGlafs  Alem- 
bick :  Put  Fire  to  the  black  Coals  remaining  in  the 
Retort,  and  they  will  foon  kindle  and  turn  to  Afhes ; 
which  Afhes  may  be  calcined  a  while  in  a  Potter’s 
Furnace,  and  then  a  Lixivium  being  made  of  them 
with  Water,  and  the  Water  filtrated  and  evaporated, 
the  fix’d  Salt  of  the  Wood  will  remain  at  the  Bot¬ 
tom  ;  and  thus  all  the  five  Principles  may  be  drawn 
from  Amber,  Ponderous  Woods,  ire. 

Plants  that  are  Odoriferous,  are  to  be  diftilled 
per  Veficam,  but  firft  let  a  ftrong  Decodtion  of  the 
fame  Plant  be  poured  hot  upon  the  Plant  itfelf 
bruifed  and  put  into  the  Body,  and  there  let  the 
Matter  digeft  two  Days,  theVeffel  being  clofe  ftopp’d. 
Then  fit  all  things  for  Diftillation,  and  with  a  Fire 
of  the  fecond  Degree,  draw  off  about  half  the  Wa¬ 
ter  you  poured  on  the  Plant ;  this  will  be  a  very 
good  Water,  and  tafte  and  fmell  ftrongly  of  the 
Plant. 

Prefs  thro’  a  Cloth  ftrongly  what  remains  in  the 
Body,  filtrate  and  evaporate  in  a  gentle  Heat  till 
the  Matter  be  of  the  Confidence  of  thick  Honey. 
This  is  the  Extradf  of  the  Plant  ,•  but  the  Extradfs 
of  Odoriferous  Plants  are  not  fo  good  as  thofe  of 
Vegetables  which  are  not  fo,  becaufe  Abundance 
of  the  finer  Volatile  Parts  evaporate  with  the  Moi- 
fture. 

Dry  what  remained  in  the  Cloth  after  Exprefi 
fion,  and  then  burn  it  (with  more  of  the  Plant 
dried,  if  you  will)  :  Make  a  Lixivium  of  the  Afhes, 
and  then  filtrate  and  evaporate  to  Drinefs,  and  the 
fix’d  Salt  of  the  Plant  will  remain  at  the  Bottom. 
And  thus  may  Balm,  Wormwood,  Sage,  Hyffop, 
ire.  be  diftill’d,  and  their  Waters,  Oils,  and  Ex¬ 
tradfs  made,  and  their  fix’d  Salts  gain’d. 

To  diftil  Plants  that  are  not  Odoriferous,  ’tis  beft 
to  proceed  thus :  Pound  the  Plant,  and  then  fill  two 
Thirds  of  the  Vefica  or  Alembick  with  it,  and  after 
that,  pour  on  a  good  Quantity  of  the  exprefled  Juice 
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of  the  fame  Plant,  fo  that  the  bruifed  Matter  may 
float  in  the  Juice,  and  not  flick  to  the  Bottom  or 
Sides  of  the  Veffel:  Then  fit  on  the  Head,  and 
draw  off  about  Half  as  much  Water  as  you  ufed 
Juice;  this  will  be  a  very  good  diftill’d  Water  o': 
that  Plant.  Prefs  thro’  a  Cloth  what  remains  in  the 
Still,  and  let  the  Juice  fettle  ;  then  filtrate  it,  and 
after  that,  in  a  fmail  Heat,  evaporate  about  Two- 
Thirds  of  the  Liquor  in  a  Glafl  or  Earthen  Veflel; 
then  remove  the  Veflel  into  a  Cellar,  or  fome  fuch 
cool  Place,  and  the  Eflential  Salt  will  fhoot  out 
into  Chryftals  ;  which  gather,  and  keep  in  a  Viol 
well  flopp’d  ;  or  you  may  make  the  Extrad  fixed 
Salt  of  it  as  above  direded,  as  of  an  Odoriferous 
Plant. 

To  diftil  a  Spirit  from  any  Plant  like  that  of 
Scurvy-grafs,  they  proceed  thus  :  The  Plant  is 
pounded  to  a  Pulp  in  a  Marble  Mortar,  and  then 
put  into  an  Earthen-Veflel,  fo  as  to  All  it  but  half 
full;  after  which,  the  expreffed  Juice  of  the  fame 
Plant  is  poured  upon  it  till  it  be  about  6  Inches 
above  the  Matter.  After  this,  they  mix  with  it  all 
about  a  Pint  of  Yeft  or  Barm  ,  and  then  flopping 
the  Veflel,  they  fet  it  to  ferment,  either  in  the  warm 
Sun,  or  in  Horfe-Dung,  for  three  or  four  Days, 
or  more,  if  it  be  cold  Weather.  As  foon  as  you 
perceive  that  it  hath  done  fermenting,  and  that  its 
Surface  begins  to  fink  or  fubfide,  put  the  Matter 
fpeedily  into  a  Cucurbite  or  Vefica,  and  luting  on 
the  Head,  fet  the  Veflel  in  a  Balneum  Vaporis,  and 
diftil,  with  a  gentle  Fire,  about  two  Pints  of  the 
Liquor,  which  will  be  very  fpiritous  ;  and  if  you 
redify  aaain,  and  draw  off  Half  of  it,  it  will  be  a 
very  fine° Spirit.  What  remains  in  the  Body  may 
be  diftill’d  farther,  and  a  Water  will  run  off,  that 
is  as  good  or  better  than  any  diftill  d  Watei  of 
that  Plant  drawn  in  the  common  way. 

After  this  manner  alfo  the  ardent  or  inflammable 
Spirit  of  Rofes,  &c.  may  be  drawn. 

DISTINCT  Bafe  [in  Opticks]  is  that  preciie 
Diftance  from  the  Pole  of  a  Convex  Glafs,  in  which 
Objeds,  beheld  thro’  it,  appear  diftind  and  well- 
defined  ;  fo  that  ’tis  the  fame  with  what  is  otherwife 
called  the  Focus.  The  Diftind  Bafe  is  caufed  by 
the  Colledion  of  the  Rays  proceeding  from  a  Angle 
Point  in  the  Objed,  into  a  Angle  Point  in  the  Re- 
prefentation ;  and  therefore  Concave  Glafles,  which 
do  not  unite,  but  flatter  and  diflipate  the  Rays,  can 
have  no  real  Diftind  Bafe. 

DISTINCT  Vifion.  See  Vifion. 

DISTORTION  is  a  Contradion,  or  fhortemng 
of  one  Side  of  the  Mouth,  occafioned  by  a  Con- 
vulfion  or  Palfy  of  the  Muffles  of  one  Side  of  the 
Face  ;  alfo,  is  when  the  Parts  of  an  Animal  Body 

are  ill-placed,  or  ill-figured.  , 

DISTORTOR  Oris  [in  Anatomy J  a  Muffle  of 
the  Mouth,  called  alfo  Zygomaticus.  L. 

DISTRACTION  [in  Phyfick]  the  Ad  of  pulling 
a  Fibre,  Membrane,  or  the  like,  beyond  its  natuial 

Extent.  • 

DISTRESS  [in  Law]  fignifies  a  Compulsion  in 

certain  real  Adions,  whereby  to  bring  a  Man  to 
appear  in  Court,  or  to  pay  a  Debt  of  Duty  denied  ; 
the  Effed  thereof,  moft  commonly,  is  to  drive  the 
Party  diftrained  to  replevy  the  Diftrefs,  and  fo  to 
take  his  Adion  of  Trefpafs  againft  the  Diftrainer,  or 
elfe  to  compound  with  him  for  the  Debt  or  Duty 
for  which  the  Diftrefs  was  made.  There  are  feve- 
ral  Things  not  diftrainable;  tor  a  Diftrefs  mult  be 
of  a  Thing  whereof  a  valuable  Property  is  in  fome- 
body,  and  therefore  Dogs,  Bucks,  Coneys,  and  the 
like,  that  before  nature,  cannot  be  diftrained  a. 
Altho’  it  be  of  a  valuable  Property,  as  aHorfe,  (yet 


when  a  Man  or  Woman  is  riding  on  him)  or  an 
Ax  (in  a  Man’s  Hand  cutting  Wood)  and  the  like, 
are  for  that  Time  privileged,  and  cannot  be  dif¬ 
trained.  3.  Valuable  things  fhall  not  be  diftrained 
for  Rent,  for  Benefit  and  Maintenance  on  Trades, 
which,  by  Confequence,  are  for  the  Common¬ 
wealth,  and  are,  by  Authority  of  the  Law,  there  ; 
as,  a  Horfe  in  the  Smith’s  Shop,  Materials  in  the 
Weaver’s  Shop  for  making  Cloth,  Cloth  or  Gar¬ 
ments  in  the  Taylor’s  Shop,  Sacks  of  Corn  or  Meal 
in  a  Mill,  nor  in  a  Market,  nor  any  thing  diftrained 
for  Damage-feafant,  for  it  is  in  Cuftodia  Legis.  4. 
Nothing  fhall  be  diftrained  for  Rent,  that  cannot 
be  rendred  again  in  as  good  Plight  as  it  was  at  the 
Time  of  the  Diftrefs  taken ;  as  Sheaves  or  Shocks  of 
Corn  cannot  be  diftrained  for  Rent,  but  for  Da¬ 
mage-feafant  they  may.  5.  Beafts  belonging  to  the 
Plough  fhall  not  be  diftrained,  but  Goods  may.  6. 
Furnaces,  Cauldrons,  or  the  like,  fix’d  to  the  Free¬ 
hold,  or  the  Doors  or  Windows  of  a  Houfe,  or  the 
like,  cannot  be  diftrained.  When  a  Diftrefs  that 
hath  Life  in  it,  is  taken,  it  muft  be  brought  into 
the  common  Pound,  or  kept  in  an  open  Place, 
where  the  Owner  may  give  it  Food. 

Diftrefs  is  taken  to  be  either  R cal  or  Perfonal : 
Diftrefs  Real  is  made  upon  immoveable  Goods,  as 
the  Grand-Cape  and  Petit-Cape,  by  which  the  Land 
itfelf  is  feized.  Diftrefs  Terfonal  is  made  by  taking 
a  Man’s  moveable  Goods,  and  detaining  them  for 
Security  of  his  Appearance  to  the  Suit.  Diftrefs  is 
alfo  either  Finite  or  Infinite  :  Finite  is  that  which  is 
limited  by  Law,  how  often  it  fhall  be  made  to 
bring  the  Party  to  Trial  of  the  Adion.  Diftrefs 
Infinite  is  with  Limitation  until  the  Party  come,  as 
againft  a  Jury  that  refufeth  to  appear  Super  Certifi¬ 
cations  Ajftjfa,  where  the  Procefs  is  a  Venire  facias , 
habeas  corpora ,  and  Difirefs  Infinite ,  <&c. 

DISTRIBUTED  Chyli ,  the  Chyle  is  diftributed 
when,  after  a  due  Fermentation  in  the  Ventricle 
and  the  Guts,  it  flaks  into  and  thro’  the  Glandulous 
Tunick  of  the  Inteftines  ;  and  paffing  through  the 
Ladeal  Veins,  and  its  proper  Channel  along  the 
Side  of  the  Thorax,  at  laft  falls  into  the  Subclaviari 
Vein,  that  it  may  circulate  with  the  Blood,  and  re* 
ceive  its  Colour.  Blanch. 

DISTRIBUTION  [in  Architecture]  is  the  divid¬ 
ing  and  difpenfing  the  feveral  Parts  and  Pieces  which 
cpmpofe  the  Plan. 

DISTRICHIASIS,  is  a  double  Row  of  Hair  on 
the  Eye-lids. 

DISTRINGAS,  is  a  Writ  direded  to  the  She¬ 
riff,  or  any  other  Officer,  commanding  him  to 
diftrain  one  for  Debt  to  the  King,  &c.  or  for  his 
Appearance  at  a  Day. 

DISVELOPED  [in  Heraldry]  is  ufed  much  in 
the  fame  Senfe  with  difplay’d,  as  flying  Colours  are 
faid  to  be  Difveloped. 

DITHYRAMBICK  [of  Adv&nCG-,  Gr.]  a 
Hymn  in  Honour  of  Bacchus ,  tull  of  Tranfport 

and  poetical  Rage.  . 

DITONE,  a  double  Tone,  or  the  greater  Third, 
is  an  Interval  in  Mufick  which  comprehends  two 
Tones ;  the  Proportion  of  the  Tones  that  make 
the  Ditones,  is  as  4  to  5,  and  that  of  the  Semi- 
ditones  as  5  to  6. 

DITRIGLYPH  [in  Architecture]  the  Space  be¬ 
tween  two  Triglyphs. 

DIVERGENCE  Point.  See  Vertical  Focus. 
DIVERGENT,  or  Diverging  Rays  [in  Opticks] 
are  thofe  Rays  which,  going  from  a  Point  of  the 
vifible  Objed,  are  difperfed,  and  continually  depart 
one  from  another,  according  as  they  are  removed 

from  the  Objed.  DIVERGENT 
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DIVERGENT  Lines  [in  Geometry]  are  fuch 
whole  Diftance  is  continually  increaling. 

DIVERGING  Hyperbola ,  is  one  whole  Legs 
turn  their  Convexities  towards  one  another,  and 
run  towards  quite  contrary  ways. 

DIVIDEND  [in  Arithmetic^]  is  the  Number 
propoled  to  be  divided  into  certain  equal  Parts. 

DIVIDUAL,  is  that  Part  of  the  Dividend  di- 
Itinguifhed  by  a  Point,  in  working  by  the  Rule  of 
Divifion  in  Arithmetick. 

D1VINATORIA  Virgula :  See  Virgula  D'rfma- 
toria. 

DIVING-BELL,  is  a  Machine  contriv’d  to  re¬ 
medy  feveral  Inconveniencies  in  Diving,  in  this  the 
Diver  is  fafely  convey’d  to  any  reafonable  Depth, 
and  may  Hay  more  or  lefs  Time  under  Water,  as 
the  Bell  is  greater  or  lefs. 

’Tis  molt  conveniently  made  in  the  Form  of  a 
truncated  Cone,  the  fmaller  Bafe  being  clos’d,  and 
the  larger  open,  it  is  to  be  pois’d  with  Lead,  and 
lo  fufpended,  that  the  Veil'd  may  fink  full  of  Air, 
with  its  open  Bails  downward,  and  as  near  as  may 
be  in  a  Situation  parallel  to  the  Horizon,  fo  as  to 
clofe  with  the  Surface  of  the  Water  all  at  once. 

Under  this  Couvercle  the  Diver  fitting,  finks 
down  with  the  included  Air  into  the  Depth  de¬ 
filed  ;  and  if  the  Cavity  of  the  Veil’d  may  contain 
a  Tun  of  Water,  a  iingle  Man  may  remain  a  full 
-  Hour,  without  much  Inconvenience,  at  5  or  6 
Fathom  deep  :  But  the  lower  you  go,  Hill  the  in¬ 
cluded  Air  contracts  itfelf,  according  to  the  Weight 
of  the  Water  that  compreffes  it ;  fo  as  at  33  Foot 
deep,  the  Bell  becomes  half  full  of  Water ;  the 
Preil'ure  of  the  incumbent  Water  being  then  equal 
to  that  of  the  Atmofphere,  and  at  all  other  Depths 
the  Space  occupied  by  the  comprelTed  Air  in  the 
upper  Part  of  the  Bell  will  be  to  the  under  Part  of 
its  Capacity  fill’d  with  Water  as  33  Feet  to  the 
Depth  of  the  Surface  of  Water  in  the  Bell  below 
the  common  Surface  thereof,  and  this  condenfea 
Air  being  taken  in  with  the  Breath,  foon  infinuates 
itfelf  into  all  the  Cavities  of  the  Body,  and  has  no 
ill  EffeCt,  provided  the  Bell  be  permitted  to  de- 
fcend  fo  {lowly  as  to  allow  Time  for  that  Purpofe. 

One  Inconvenience  that  attends  it,  is  found  in 
the  Ears,  within  whicli  there  are  Cavities,  which 
open  only  outwards,  and  that  by  Pores  fo  (mail,  as 
not  to  give  Admiflfion  even  to  the  Air  itfelf,  unlefs 
they  be  dilated,  and  difiended  by  a  contiderable 
Force.  Hence,  on  the  firH  Defcent  of  the  Bell,  a 
Prcffure  begins  to  be  felt  on  each  Ear,  which,  by 
Degrees  grows  painful,  tiil  the  Force  overcoming 
the  Obfiacle,  whatconfiringes  thefe  Pores,  yields  to 
the  PreHure,  and  letting  fome  condenfed  Air  flip 
in,  prefently  Eafe  enfues ,’  the  Bell  defcending  lower, 
the  Pain  is  renewed,  and  again  eas’d  in  the  fame 
Manner. 

But  the  greateH  Inconvenience  of  this  Engine, 
is,  that  the  Water  entring  it,  contracts  the  Bulk  of 
Air  into  fo  fmall  a  Compafs,  that  it  foon  heats,  and 
becomes  unfit  for  Refpiration;  fo  that  there  is  a 
Necelfity  for  its  being  drawn  up  to  recruit  it,  be- 
fides  the  uncomfortable  abiding  of  the  Diver  almofi 
cover’d  with  Water. 

To  obviate  thefe  Difficulties  of  the  Diving-Bell, 
Dr.  Halley ,  to  whom  we  owe  the  preceeding  Ac¬ 
count,  contriv’d  fome  further  Apparatus ,  whereby 
not  only  to  recruit  and  refrefh  the  Air  from  time 
to  time,  but  alfo  to  keep  the  Water  wholly  out  of 
it  at  any  Depth,  which  he  effected  after  the  fol¬ 
lowing  Manner. 

His  Diving-Bell  was  of  Wood  about  do  Cubic 
Feet  in  its  Concavity,  coated  externally  with  Lead, 


fo  heavy  that  it  would  fink  empty  ;  a  particular 
Weight  being  difiributed  about  its  Bottom,  to  make 
it  delcend  perpendicularly,  and  no  otherwife;  in 
the  Top  was  fix’d  a  Glafs  like  a  Window,'  to  let  in 
Light  from  above,  with  a  Cock  to  let  out  the  hoc 
Air;  and  below,  about  a  Yard  under  the  Bell,  was  ar 
Stage  fufpended  from  it  by  three  Ropes,  each 
charg’d  with  an  hundred  Weight,  to  keep  it  Heady. 

To  fupply  Air  to  this  Bell,  when  under  Water, 
he  had  a  Couple  of  Barrels,  holding  36  Gallons 
a-piece,  cafed  with  Lead,  fo  as  to  link  empty,  each 
having  a  Bung-hole  at  Bottom,  to  let  in  the  Water 
as  they  defcended,  and  let  it  out  again  as  they  were 
drawn  up  again ;  in  the  Top  of  the  Barrels  was 
another  Hole,  to  which  was  fix’d  a  leathern  Pipe, 
or  Hofe,  long  enough  to  hang  below  the  Bung- 
hole,  being  kept  down  by  a  Weight  appended,  lo 
that  the  Air  driven  to  the  upper  Parc  of  the  Barrel 
by  the  Encroachment  of  the  Water  in  the  Defcent, 
could  not  efcape  up  this  Pipe,  unlefs  the  lower  End 
were  lifted  up. 

Thefe  Air  Barrels  were  fitted  with  Tackle,  to 
make  them  rife  and  fall  alternately,  like  two  Buck¬ 
ets,  being  directed  in  their  Defcent  ;  by  Lines 
fatten'd  to  the  under  Edge  of  the  Bell,  1b  that  they 
came  readily  to  the  Hand  of  a  Man  plac’d  on  the 
Stage  to  receive  them  ;  and  who  taking  up  the 
Ends  of  the  Pipes,  as  foon  as  they  came  above  the 
Surface  of  the  Water  in  the  Barrel,  all  the  Air  in¬ 
cluded  in  the  upper  Part  thereof  was  blown  forci¬ 
bly  into  the  Bell,  the  Water  taking  its  place. 

One  Barrel  thus  receiv’d  and  emptied,  upon  a 
Signal  given  it  was  drawn  up,  and  at  the  fame  time 
the  other  let  down;  by  which  alternate  Succellion 
frefh  Air  was  furnifhed  fo  plentifully,  that  the 
Learned  Doctor  himfelf  was  one  of  five,  who  were 
altogether  in  9  or  10  Fathoms  deep  of  Water  for 
above  an  Hour  and  half,  without  the  leaH  Incon¬ 
venience,  the  whole  Cavity  of  the  BeU  being  per¬ 
fectly  dry.  . 

All  the  Precaution  he  obferv’d,  was  to  be  let 
down  gradually  about  12  Foot  at  a  time,  and  then 
to  Hop,  and  drive  out  the  Water  that  had  enter’d, 
by  taking  in  4  or  5  Barrels  of  freffi  Air  before  he 
defcended  further,  and  being  arrived  at  the  Depth 
intended,  he  let  out  as  much  of  the  hot  Air  that 
had  been  breath’d,  as  each  Barrel  would  replenilli 
with  Cold,  by  means  of  the  Cock  at  the  Top  of 
the  Bell ;  thro’  whole  Apperture,  tho’  very  fmall, 
the  Air  would  rufii  with  16  much  Violence,  as  to- 
make  the  Surface  of  the  Sea  boil. 

Thus,  he  found,  any  Thing  could  be  dontf  that 
was  required  to  be  done  underneath,  and  by  taking 
off  the  Stage,  he  could,  for  a  Space  as  wide  as  the 
Circuit  of  the  Bell,  lay  the  Bottom  of  the  Sea  fo 
far  dry,  as  not  to  be  over  Shoes  therein.  Belides, 
that  by  the  Glafs  Window  fo  much  Light  was 
tranfmitted,  that,  when  the  Sea  was  clear,  and  eP 
pecially  when  the  Sun  fhone,  he  could  fee  perfectly 
well  to  write  or  read,  much  more  to  faHen,  or 
lay  hold  of  any  thing  under  him  that  was  to  be  ta¬ 
ken  up;  and  by  the  Return  of  the  Air-Barrels,  he 
often  fent  up  Orders  written  with  an  Iron  Pen  on  a 
Plate  of  Lead,  di reding  how  he  would  be  mov’d 
from  Place  to  Place. 

At  other  times,  when  the  Water  was  troubled 
and  thick,  it  would  be  as  dark  as  Night  below; 
but  in  fuch  Cafes  he  was  able  to  keep  a  Candle 
burning  in<  the  Bell.  The  dime  Author  intimates, 
that  by  an  additional  Contrivance,  he  has  found  it 
practicable  for  a  Diver  to  go  out  of  the  Bell  to  a 
good  Diltance  from  it ;  the  Air  being  convey’d  to 
him  in  a  continued  Stream  by  fmall  flexible  Pipes, 

which 
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which  ferve  him  as  a  Clew  to  direct  him  again  to 
the  Bell,  fo  that  there  Teems  little  further  wanting 
to  the  Perfection  of  Diving. 

DIVISIBILITY,  is  that  Difpofition  of  a  Body, 
whereby  it  is  conceived  to  have  Parts,  into  which 
it  may  actually  or  mentally  be  divided. 

All  Quantity  is  infinitely,  or  rather  indefinitely 
divifible ;  for  fhould  it  be  otherwife,  it  would  be 
divifible  into  Parts  that  are  not  Quanta,  which 
cannot  be,  for  no  accidental  Change  can  deftroy 
the  effential  Properties  of  a  Being  :  Yet  this  infinite 
Divifibility  can  never  aCtually  be  effected,  becaufe 
when  you  have  divided  a  Line,  or  any  other  Quan¬ 
tity,  into  any  Number-  of  Parts,  every  one  of  thefe 
Parts  is  further  divifible  into  as  many  Parts  as  the 
whole  was,  and  fo  on,  as  is  many  ways  demon- 
ftrable  in  Geometry  ^wherefore  there  can  be  no 
fuch  Thing  as  a  determinate  Number  of  aCtual 
Parts  in  any  continued  Quantity  ;  which  is  farther 
alfo  demon  ftrable  from  the  Confideration  of  in- 
commenfurable  Quantities ;  as  that  the  Diagonal  of 
a  Square  is  incomwenfur  able  ’with  its  Side ,  as  Euclid 
proves,  Lib.  io.  Prop.  117.  And  that  the  Parts 
in  any  Line  are  infinite  or  indefinite,  will  plainly 
appear  by  the  following  Diagram. 


Let  the  Line  a  b  be  conceived  to  be  drawn  pa¬ 
rallel  to  de  at  the  perpendicular  Diftance  c  d ,  which 
fuppofe  to  be  half  an  Inch  :  ’Tis  plain,  the^Line  de 
being  capable  of  being  infinitely  produc  d,  there 
may  be  taken  in  it  as  many  Points,  0 ,  1,  2,  e ,  as 
you  pleafe  ;  and  from  a  to  each  of  them  can  a 
Right  Line  be  drawn,  as  in  the  Figure,  which  will 
divide  the  Line  c  d ,  though  but  of  one  {  an  Inch  in 
Length,  into  as  many  Parts  as  you  take  in  the  lower 
Parallel  d  e.  And  though  the  Divifions  in  the  Line 
c  d  do  ftill  Iefifen  upwards,  yet  they  can  never  be¬ 
come  nothing,  becaufe  no  Line  drawn  from  a  to 
any  Part  of  de ,  though  never  fo  remote,  can  poili- 
bly  ever  coincide  with  the  upper  Parallel  a  b. 

See  alfo  the  Learned  Mr.  Ked  s  4th  Philofophical 
LeCture,  read  in  the  UnivCrfity  of  Qxon ,  and  lately 
publi  ih’d. 

VOL.  I. 


And  that  the  Phrts  bf  folid  Bodies  are  almoft  in¬ 
finitely  fmall,’ -an'd  that  they  are  capable  of  being 
divided  wonderful  minutely,  the  Honourable  Mr, 
Boyle  fhews  b^  thefe  Inftances, 

-  v  /»y  •  I  *  ol  fU  T:  >-£*!’!  •  flV*  <*‘;t  '  ■*'- 

1.  A  Piece  of  Silver  Wire  was  drawn  fo  fmall, 
that  the  Weight  of  but  a  Grain  would  reach  to  27 
Foot,  or  324  Inches  in  Length;  and  fince  an  Etig~ 
lijh  Inch  can  eafily  be  divided  into  200  equal  Parts, 
one  Grain  of  this  Wire  may  be  divided  into  64800 
Parts;  and  fince  this  Divifion  relates  only  to  the 
Surface  of  the  Wire,  its  Solidity  may  eafily  be  con¬ 
ceived  to  confift  of  many  Millions  ot  fuch  Parts. 

2.  One  of  the  Oval  Cafes  of  Silk-Worms  was 
drawn  out  into  a  Length  that  much  exceeded  300 
Yards,  and  yet  weighed  but  two  Grains  and  an 
half;  fo  that  each  Cylindrical  Grain  of  that  Silk, 
was  at  leafb  120  Yards  in  Length. 

3.  A  Grain  of  Leaf  GoH  was  extended  into. an 
Area  of  above  50  Inches ;  and  then  fuppofing  the 
Area  reduced  to  a  Square,  and  its  Sides  divided  af¬ 
ter  the  Manner,  above-mentiotfd,  i.  e.  fo  that  there 
be  200  Divitfom  in  art  Inch  ;  If  parallel  Lines  be 
fuppofed  to  be  drawn  through  thofe  fubtile  Divi¬ 
fions,  the  Area  will  be  divided  into  no  lefs  than 
two  Millions  of  little  Squares. 

4.  If  you  fuppofe  the  Silver  Wire  mentioned  a- 
bove,  to  be  gilt  with  Gold  (and  allow  for  the  Gild¬ 
ing  8  Grains  of  Gold  to  an  Ounce  of  Silver,  which 
yet  is  more  than  is  commonly  ufed)  you  will  find 
an  Ounce-  of  Gold  will  cover  as  much  Wire 
will  reach  to  155I  Miles  in  Length. 

5.  By  diffolving  one  Grain  of  Crude  Copper  in 
a  good  Proportion  of  Spirit  of  Sal  Armoniack,  a 
deep  blue  Colour  was  produced,  and  after  this  a 
good  Quantity  of  diftill’d  Water  was  put  to  it  to  di¬ 
lute  it,  yet  fo  as  that  the  blue  Colour  did  ftill  re¬ 
main  vilible ;  and  on  the  comparing  the  Weight  of 
the  Liquor  with  the  Grain  of  Cppper  firft  dififolved, 
it  was  found,  that  one  Grain  'Was  capable  of  im¬ 
parting  a  fenfible  Colour  to  above  513620  times 
its  Bulk  of  Liquor-. 

DIVISION,  in  general,  fignifies  the  diftributing 
or  parting  of  any  Whole  intO-its  proper  Parts;,  and 
is  only  a  Compendium  of  Subtraction  ;  tor  the  Di- 
vifor  is  fo  many  Times  contain’d  in  the  Dividend,  as 
there  are  Units. in  the  Quotient;  fo  that fubtraCfing 
continually  the  Divifor.from  the  Dividend,  and  ac¬ 
counting  an  Unit  for  each  Time,  the  Sum  of  thofe 
Units  is  the  Quotient. 

In  Divifion,  the  Number  or  Quantity  to  be  di¬ 
vided,  is  called  the  Dividend ;  that  by  which  you 
divide,  the  Divifor  ;  and  the  Number  of  Times 
that  the  Dividend  contains  the  Divifor,  is  called 
the  Quotient  or  Quota,  and  fometimes  the  Para¬ 
bola;  the  Reafon  of  which  fee  under  that  Word. 

In  all  Divifion,  as  one  is  to  the  Divifor ;  fo  is 
the  Quotient  to  the  Dividend ;  wherefore  though  in 
whole  Numbers  the  Quotient  muft  always  be  lefs 
than  the  Dividend,  yet  in  Fractions  it  muft  always 
be  greater.  . 

I’hus,  let  3 6  be  divided  by  4,  the  Quotient  is  9, 
lefs  than  36,  becaufe,  fince  1 : 4  :  :  9  :  36 ;  1  being 
lefs  than  4,  9  muft  be  alfo  lefs  than  3 6 :  But  it 
were  to  be  divided  by  %  the  Quotient  F£  will  be 
much  bigger  than  the  Dividend  f ,  becaule  as  1  :  : 
*  : :  IO  :  T  (i.  e  )  as  one  is  the  Divifor  : :  fo  is, the 
2  Ddd d  Quotient 
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Quotient  to  the  Dividend  ;  but  i  is  greater  than  % 
or  f-,  wherefore  jo  muft  alfo  be  greater  than  f . 

DIVISION  [in  Species  or  Algebra]  is,  in  gene¬ 
ral,  the  reducing  the  Dividend  and  Divifor  to  the 
Form  of  a  Fraction,  which  Fraction  is  the  Quo¬ 
tient  :  Thus,  if  a  b  were  to  be  divided  by  c  dy  it 


a  v  . 

muft  be  placed  thus,  and  that  Fraction  is  the 


Quotient  ;  though  Lome  chufe  to  write  it  thus, 
c d)  a  bj  or  ab  —  c  d.  which  laft  Mark  ~  is  the 
common  Character  for  Divifion. 


For  the  performing  the  Work  of  Divifion  Algebrai¬ 
cally ,  obferve  theje  Rules. 

i fl  Rule ,  When  the  Dividend  is  equal  to  the  Di¬ 
vifor,  the  Quotient  is  Unity,  and  muft  be 
placed  in  the  Quotient,  becaufe  every  Thing 
contains  itfelf  once. 


zd  Rule ,  When  the  Quotient  is  exprefs’d  Frac¬ 
tion-ways  (as  in  Simple  Divifion)  if  the  fame 
Letters  are  found  equally  repeated  in  every 
Member  of  the  Numerator  and  Denominator, 
caft  away  thofe  Letters,  and  the  Remainder  is 

a  b  a  b  c 

the  Quotient:  Thus,  and  ( c .  <&c. 


3 d  Rule ,  When  there  are  any  Co-efficients,  di¬ 
vide  them  as  in  common  Arithmetick,  and  to 
the  Quotients  annex  the  Quantities  exprefs’d 

.  r  36°  a  b  , 

by  Letters:  Thus,  - 7—  (=15 a. 

3  24  b  \ 


4; th  Ruley  The  general  Way  of  Divifion  of  Com¬ 
pound  Quantities,  is  like  the  ordinary  Way  in 
common  Arithmetick,  refpedt  being  had  to  the 
Rules  of  Algebraick  Addition,  Subdudtion,  and 
Multiplication ;  as  alfo,  that  like  Signs  give 
and  unlike  —  in  the  Quotient,  taking  care 
to  divide  every  Part  of  the  Dividend  by  its 
correfponding  Divifor  (/'.  e.)  that  whofe  Let¬ 
ters  ffiew  it  of  the  fame  Kind  with  the  other) 
to  prevent  a  Fraction  which  would  other  wife 
arife  : 


Thus<*-f-£)  aa-\-ab  —  ca  —  cb  ( a — c. 
aa\-ab 

O  o  *—  c  a —  c  b 
—  c  a  —  cb 


o 

That  the  fame  Reafbn  for  like  Signs  giving  a  po- 
fitive,  and  unlike  a  negative  Quotient,  muft  hold  in 
Divifion  as  well  as  in  Multiplication,  is  clear  from 
confidering  the  Nature  of  Divifion  (which  is  only 
refolving  the  Thing  into  its  Parts)  therefore,  fince 
every  Dividend  is  nothing  elfe  but  the  Product  of 
the  Divifor  and  Quotient  multiplied  by  each  other, 
the  Quotient  muft  confift  of  fuch  Signs  which  could 
produce  the  Dividend  j  therefore  if  the  Dividend 
be  divided  by  a  Quantity  that  hath  a  fimilar  Sign 
with  it,  the  Quotient  muft  be  pofitive;  if  by  a 
Quantity  having  a  diffimilar  Sign,  it  muft  be  Ne¬ 
gative. 

It  may  be  a  General  Rule  in  Compound  Divifion 
in  Algebra,  always  to  place  fuch  a  Letter  in  the 
Quotient,  as  will,  when  multiplied  into  the  Divifor, 


produce  the  Dividend,  for  that  is  always  a  Re&angl? 
under  the  Divifor  and  the  Quotient. 

An  Example  of  Compound  Divifion  in  Algebra. 

zz — id)  z.6 — — 124  zz — 64  (x4*-{-8zz--f-4 
*6 — 1 6z+ 

- - ^ - 

8Z4 —  124  zz 

8z.4 —  124  zz 

-  -  -  -  >i.  .i 

4  zz  —  64 
4  zz — 64 


o 

DIVISION  in  whole  Numbers  is  thus  perform’d. 

1.  To  divide  by  one  Figure  is  very  eafy,  as  fup- 

pofe  6759  were  to  be  divided  amongft  3  Men, 

how  much  is  each  Man’s  Share?  Set  the  Numbers 

down  as  you  fee  here;  3)6759(2253. 

•  •  •  • 

And  then  fay,  3  is  contained  in  6  (the  firft  Figure 
towards  the  Left  Hand  of  the  Dividend)  twice  ; 
wherefore  I  place  2  in  the  Quotient  3  then  I  go  on 
to  the  next  Figure,  and  fay,  3  is  found  in  7  twice, 
and  there  is  one  over :  I  place  2  in  the  Quotient 
again ;  and  I  imagine  the  one  that  was  over  to  ftand 
before  the  next  Figure  5,  which  will  make  it  15. 
Then  I  enquire  how  oft  I  can  have  the  Divifor  3  in 
15,  and  finding  it  juft  5  times,  I  place  5  in  the 
Quotient.  Then  I  go  to  the  laft  Figure,  and  ask 
how  often  I  can  have  3  in  9,  which  I  find  to  be 
3  times,  I  write  3  in  the  Quotient  j  and  fothe  Ope¬ 
ration  is  over,  2253  being  the  true  Quotient,  or 
the  Number  of  Pounds  that  each  Man  muft  have. 

2.  When  you  are  to  divide  a  Number  by  a  Di¬ 
vifor  that  confifts  of  2,  3,  dr  more  Places,  the 
Operation  is  more  tedious  and  difficult  (it  being  in¬ 
deed  the  hardeft  Leflon  in  Arithmetick)  but  yet  it 
may,  with  a  little  Practice,  be  readily  perform’d 
thus;  fuppofe  940488  Crowns  were  to  be  divided 
among  a  Ship’s  Company  confifting  of  263  Men, 
what  is  each  Man’s  Share. 

263)  940488  (3576 

789  ' 

1514 

fW 

1998 

1841 

*  1578 

i?78 

o 

1.  Set  down  the  Numbers  as  you  fee ;  then  firft 
diftinguifh  by  a  Point  a  Part  of  the  Dividend, 
which  ffiall  be  greater  than,  or  at  lead  equal  to  the 
Divifor,  which  is  called  the  Dividual,  and  is  firft 
to  be  divided :  Then  feek  how  often  you  can  have 
263  in  940,  which,  becaufe  it  is  ufually  the  hardeft 
Task  to  find  exadtly,  obferve  carefully  this  Rule: 
Firft  fay,  I  can  have  2,  the  firft  Figure  of  the  Di¬ 
vifor,  4  times  in  9,  the  firft  of  the  Dividual,  and 
there  will  remain  1,  which  1  I  imagine  to  ftand 
before  4,  the  fecond  Figure  of  the  Dividual,  which 

will 
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will  therefore  be  14.;  but  then  confidering  6,  the 
Figure  of  thp  Qivilor,  I  find.  I  cannot,  have  as  I 
ought,  6  four  times  in  14 }  wherefore  I  conclude 
I  cannot  have  363  four  time/ in  940:  I  try  next 
then  what  will  3  doj  and  Fluid  I  can  have  2 
three  times,  and  that  there  will  remain  3,  which 
3  I  imagine  to  ftand  before  4,  the  feccind  Figure  of 
the  Dividual,  and  then-it  wilL  make  it  34;  trying 
therefore  with  6,  the  lecond  Figure  of  the  Divifor, 

T  find  I  can  have  3  times  in  34,  and  more  than 
enough  will  remain  to  be  placed  before  o,  the  laft 
Figure  of  the  Dividual  j  I  therefore  place  3  in  the 
Quotient  juft  after  the  crooked  Liqe,  and  by  that 
Figure  which  is  the 

m  l  \  '  ••  \ 

2 d  Operation,  I  multiply  the  Divifor  263,  and 
write  the  Product  789  orderly  under  the  Dividual 
940.  Then,  '  - 

•  •  *v  j 

3 dip,  I  fubtraCt  the  Product  789  from  the  Di¬ 
vidual,  and  there  remains  151. 

4 thly,  To  which  I  bring  down  4,  the  next  Fi¬ 
gure  to  the  Right  Hand  of  the  Dividual,  and  which, 
to  fhew  that  I  have  done  with,  I  mark,  by  putting 
a  Point  under  it  3  fo  1  have  now  1514  for  a  new 
Dividual. ,  Then  do  I  enquire  again,  by,  the  Me¬ 
thod  given  in  the  firft  Article,  how  often  I  can  Have 
263  in  1514,  and  comparing  tliofe  Numbers  toge¬ 
ther  according  to  that  General  Rule,  and  which  a 
little  Practice  will  make  very  eafy,  I  find  I  can 
have  it  but  5  times  }  wherefore  I  put  5  in  the  Quo¬ 
tient,  and  by  that  multiply  my  Divifor,  and  fub- 
icribe  the  ProduCt  1315  orderly  under  the  laft  Di¬ 
vidual.  Then  I  fubtrad  it  alio  from  thence,  and 
find  a  Remainder  of  199 ;  to  which  Remainder  I 
bring  down  the  next  Figure  8  from  the  Dividend, 
(having  alfo  pointed  it  there)  and  then  I  have  199,8 
for  a  new  Dividual}  with  which,  as  before,  com¬ 
paring  my  Divifor  263,  I  find  that  I  can  have  it 
but  7  times }  wherefore  placing  7  in  the  Quotient, 
by  that  I  multiply  the  Divifor  263,  and  fub  cribing 
the  Product  orderly  under  the  Dividual  1998,  fub- 
trading  it  alfo  from  thence }  and  to  the  Remain¬ 
der,  which  is  157,  bringing  down  8,  the  laft  Fi¬ 
gure  of  the  Dividend,  I  have  1578  for  a  new  Di¬ 
vidual  ;  with  which,  comparing  as  before,  the  Di¬ 
vifor  263,  I  find,  on  Trial,  that  I  can  have  it  juft 
6  times  in  it  3  fo  I  write  6  in  the  Quo'ftent  :  by 
that  Figure  6  multiply  the  Divifor,  fubfcribe  the 
Produd  1578  under  the  Dividual,  and  makirig 
Subtradion,  find  no  Remainder }  wherefore  I  con¬ 
clude  the  Divifion  is  ended,  and  that  377 6  is.  the 
true  Quotient,  or  Number  of  Crowns  each  Man 
is  to  have  for  his  Share. 

And  this  Example,  if  carefully  heeded,  will  be 
fufticient  to  teach  any  one  the  Way  of  dividing  by 
more  Figues  than  one }  the  feveral  Operations  of 
which  Method  are  briefly  fumm’d  up  in  this  Latin 
Verfe, 

Die  auot ,  multifile  a-)  fubduc,  transferee  fecundu  m. 

The  only  true  Proof  of  Divifion  is  by  Multipli¬ 
cation,  for  the  Produd  of  the  Quotient  and  Divi¬ 
for  muft  always  be  equal  to  the  Dividend :  ft  hus, 
3576  multiplied  by  26},  produces  940488,  becaufe 
what  is  deftroyed  by  Divifion,  is  reftored  by  Mul¬ 
tiplication. 

DIVISION  Geometrical ,  or  Divifon  in  Lines ,  is 
called  Application }  the  Defign  of  which,  when  it 
is  exercifed  about  the  Conftrudion  of  plain  Pro¬ 
blems,  is  only  this,  viz.  a  Redangle  being  given, 


as  alfo  a  Right  Line,  to  find  another  Right  Line, 
fo  that  the  Redangle  Contained  under  it,  and  the 
Right  Line  given,  ftiall  be  equal  to  the  Redangle 
firft  given,-  which  EfFedion  or  Conftrudion  is 
called  the  Application  of  a  given  Redangle  to  a 
Right  Line  given ;  and  the  Right  Line  arifing  by 
fuch  Application  is  called  the  Parabola  or  Geome¬ 
trical  Quotient,  and  may  be  found  out  by  the  Rule 
of  Three ,  by  making,  As  the  Line  given  :  Is  to  one 
Side  of  the  Redangle  : :  So  is  the  other  Side  :  To 
the  Line  fought. 

Not  unlike  to  which  is  D.  Cartes’s,  Way  of 
working  Divifion  in  Lines  By  Scale  and  Compafs  : 
Thus,  fuppofe  a  c  (=6)  were  to  be  divided  by 
a  d  =  3,  make  any  Angle  at  pleafure,  and  therein 
fet  off  firft  ad  (=  3)  the  Divifor,  and  then  on  the 
fame  Leg  *«=to  Unity:  Then  on  the  other Le^ 
of  the  Angle  fet  a  c  (=6)  the  Dividend,  and  join 


a 


do,  arid  to  it,  through  0,  draw  u  b  parallel  to  d  c, 
whith  ffiall  cut  off  a  b  the  Quotient  fought }  for, 
as  a  d :  a  u  : :  a  c  :  to  a  & ;  that  is,  As  the  Divifor : 
Is  to  Unity  :  :  So  is  the  Dividend  :  To  the  Quo¬ 
tient  }  on  which  depends  the  Reafon  of  all  Divi¬ 
fion. 

DIVISION  in  Decimal  TraBkns  :  See  Decimal 
TraElions. 

DIVISION  in  Vulgar  Fractions :  See  VraElions. 

DIVISION  of  Logarithms  :  See  Logarithms 
N°  9. 

DIVISION  of  Proportion  :  See  Proportion ,  N°  9. 

DIVISOR  [In  Arithmetic £]  is  the  dividing  Num¬ 
ber,  fhewing  how  many  Parts  the  Dividend  is  to 
be  divided  into. 

DIVORCE,  or  Devorce ,  is,  in  the  Common 
Law,  a  Separation  of  two  Perfons  adually  married 
together,  and  therefore  is  the  Solution  of  the  Vin¬ 
culum  Matrimonii ,  and  is  not  only  a  Menfa ,  fed 
etiam  d  Thoro }  and  therefore  a  Woman  thus  di¬ 
vorced,  received  all  again  that  fhe  brought  with 
her.  This  is  only  upon  a  Nullity  of  the  Marriage, 
upon  fome  efifential  Impediment,  as  Confanguinity 
dr  Affinity  within  the  prohibited  Degrees,  Pre¬ 
contract,  Impotency,  or  fuch  like }  of  which  there 
are  14  ufually  fumm’d  up  in  thefe  Verfes  by  the 
Divines  and  Civilians } 

Error ,  Conditio ,  Vdtum 5  Cognatio ,  Crimen , 

CultuSj  Difparitas,  Vis ,  Ordo,  Ligamen ,  Honefas, 

Si  fs  Affinis  }  ft  forte  coire  nequibis  \ 

Si  Patochl  &  duplicis  deft  prtefentia  Lef  ts, 

Rapturd  f  ft  mulier ,  <&c. 

DIURESIS  [of  fid.  through,  and  Gr.  to 
flow!  is  a  Secretion  of  the  Urine  by  the  Reins, 

which 
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which  is  done  after  this  Manner;  There  are  little 
Glandules  placed  near  the  emulgent  Arteries, 
wherewith  the  Serum  is  feparated  from  the  Blood, 
and  is  conveyed  By  little  Channels  (of  which  the 
Subftance  of  the  Reins  does  principally  confift)  to 
the  Car unc til Papillares ,  thence  to  the  Pelvis, 
thence  to  the  Ureters ,  thence  to  the  Bladders,  and 
lb  out  of.  Doors.  Blanchard. 

DIU RETICKS  Gr,'}  are  thofe  Medi¬ 

cines  which  by  parting,  diliolving,  and  Fining  the 
Blood,  do  precipitate  the  Serum  by  the  Reins  into 
the  Bladder.  Blanchard. 

DIURNAL  Motion  of  a  Planet ,  is  To  many  De¬ 
grees  and  Minutes, d&c.  as  any  Planet  moves  in  24 
Hours ;  alio  the  Motion  of  the  Earth  about  its 
Axis  (ill  the  Copernican  Syficm)  is  called  its  Diurnal 
Motion,  which  caules  the  Viciffitudes  of  Days  and 
Nights. 

DIURNAL  Arch,  is  the  Arch  or  Number  of 
Degrees  that  the  Sun,  Moon  or  Stars  defenbe  be¬ 
tween  their  Rifing  and  Setting. 

DIURNAL  Parallax  of  the  Stm  :  See  Parallax 
and  Sun. 

DIUTUPvNITlih  [D/;////rwZ?r,  L.~]  is  the  long 
Continuance  or  Duration  of  any  Being. 

DIZZYNESS :  See  Vertigo. 

DOCK,  is  a  Pit,  great  "Pond  or  Creek  by  the 
Side  of  an  Harbour,  made  convenient  to  work  in, 
in  order  to  build  or  repair  Ships,  and  is  of  two 
forts. 

1.  A  Dry  Dock,  where  the  Water  is  kept  out  of 
the  Dock  by  great  Flood-Gates,  till  the  Ship  is 
built  or  repaired  ,•  but  after  that,  can  eafily  be  let 
in  to  float  and  launch  her. 

2.  A  Wet  Dock,  is  any  Place  in  the  Ouve  out 
of  the  Tide’s  way,  where  a  Ship  may  be  haled  in, 
and  fo  dock  herfelf,  or  fink  herfelf  a  Place  to  lie 
in. 

DOCKET,  in  the  Law  Senfe,  is  a  Biief  in  Wri¬ 
ting.  It  hath  been  formerly  written  Dogget ;  and 
feems  then  to  have  been  fome  fmall  Piece  of  Paper 
or  Parchment,  containing  the  Effect  of  a  larger 
W  riting. 

DODECADACTYLUM  [of  twelve, 

and  c ftocwA©-,  Gr.  a  Finger]  is  the  firil  ot  the  fmall 
Guts,  beginning  from  the  Pylorus  of  the  Stomach, 
and  ending  where  the  Gut  Jejunum  begins ;  It  is 
fo  called  as  if  it  were  the  Length  of  the  twelve 
Fingers,  which  yet  is  never  oblerved  in  any  Men 
amongft  us ;  perhaps  the  Ancients  miftook,  from 
infpedting  the  Guts  of  fome  Brutes :  ’Tis  moll 
ufually  called  Duodenumy  Blanchard. 

DODECAEDRON  [e/VA^Sc/lf©-,  of  JdAvg 
and  Gr.  a  Side]  See  Regular  Bodies.  This 

Solid  con  fids  of  t  welve  Quinquangular  Pyramids, 
whole  Vertexes  or  Tops  meet  in  the  Center  of  a 
Sphere  that  is  conceived  to  circumfcribe  this  Solid, 
and  confequently  have  their  Bafes  and  Altitudes 
equal ;  wherefore,  having  found  the  Solidity  of  one 
of  thofe  Pyramids,  and  multiplied  it  by  the  number 
of  Bafes,  (viz.  12.)  you  have  the  Solidity  of  this 
Dodecaedron. 

The  following  Figure  being  drawn  on  Paiteboard, 
cut  half  through,  and  then  folded  up,  will  reprefent 
a  Dodecaedron. 


Its  Solidity  is  found  by  multiplying  the  Bale  into 
7  of  its  Diftance  from  the  Center  12  times  :  And 
to  find  this  Difiance,  take  the  Difiance  of  two  pa¬ 
rallel  Faces,  the  Half  is  the  Height. . 

DODECAGON  [of  ancl  yank,,  Gr.  an 

Angle]  a  regular  Polygon  confiding  ot  twelve  equal 
Sides  and  Angles :  In  Fortification  ’tis  a  Place  with 
twelve  Baftions. 

DODECATEMORY  [of  JbuSvy.  twelve,  and 
jt$&- ?  Gr.  a  Part]  The  twelve  Signs  of  the  Zo- 
diack,  Aries,  Taurus,  &c.  are  fo  called,  becaule 
each  of  them  is  the  twelfth  Part  of  the  Zodiack. 

DOG-DRAW,  is  one  of  the  four  Kinds  of  an 
apparent  Dcprehenfion  of  an  Offender  again!!  Ve- 
nifon  in  the  Foreft  And  it  is,  when  a  Man  hath 
ffricken  or  wounded  a  Deer,  <&c.  by  fhooting  at 
him  with  a  Crofs-Bow,  or  Long-bow,  or  other- 
wife,  and  is  found  with  a  Hound  or  other  Dog 
drawing  after  him  to  receive  the  fame.  See  Man - 
‘wood’s  Fnrejl-Lavus ,  c.  18.  N.  9. 

DOGGER,  is  a  fmall  Ship  built  after  the  Dutch 
Fafluon,  with  a  narrow  Stern,  and  commonly  but 
one  Maft.  See  31  Ed.  2 .  St  at.  t).  c.  i. 

DOGMATICK  MEDICINE,  is  a  Rational 
Practice  of  Phyfick ;  Hippocrates  was  its  firft  Au¬ 
thor,  and  after  him  Gai  n  ;  therefore  thofe  Phyfi- 
cians  are  called  Dogmatical,  who,  upon  the  Prin¬ 
ciples,  as  they  pretend,  of  the  School  Philofophy, 
rejedt  all  Medicinal  Virtues  that  they  .think  not  re¬ 
ducible  to  manifeft  Qualities;  but  Galen  hath  long 
ago  obferved  very  well  of  fuch  Men,  that  they  muff 
either  deny  plain  Matter  of  Fadt,  or  affign  but 
very  poor  Reafons  and  Caufes  of  many  Effedts 
they  pretend  to  explain. 

DOG-NAILS,  are  fuch  as  are  ufed  for  faftening 
Hinges. 

DOM-BOC  :  See  Domes-Day  Book. 

DOME,  fo  the  Chymifts  call  the  arched  Cover 
to  their  Reverberatory  Furnace  :  See  the  Figure  of 
it  under  that  Word,  or  in  Furnace. 

DOME  [in  Architecture}  is  a  round,  vaulted  or 
or  arched  Roof  of  a  Church,  or  any  fuch  great 
Building. 

DOMES-Dx\Y  Book.  When  King  Alfred  di¬ 
vided  his  Kingdom  into  Counties,  Hundreds,  and 
Tithings,  he  had  an  Inquifition  taken  of  the  feveral 
Diftricfis,  which  were  digefted  into  a  Regifier, 
which  was  called  Dom-Boc ,  i.  e.  the  Judicial  or 
Judgment  Book,  repofired  in  the  Church  of  Wrn- 
chejler ,  and  thence  call’d  the  Wine  he  ft er -Book,  to 
Which  King  Edward,  Sen.  feems  to  refer  in  the 
2  firft 
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firft  Chapter  of  his  Laws.  The  General  Survey 
taken  afterwards  by  William  the  Conqueror  was 
after  this  Precedent  of  King  Alfred ,  and  feems  but 
a  Corruption  of,  or  rather  an  Addition  to,  the 
fame  Name,  Dom-Boc  into  Domes-Day  Book  :  And 
it  implying  no  more  than  Doom-Book ,  or  a  Regifter 
fj-pm  which  Sentence  might  be  given  in  the  Te¬ 
nure  of  Eftates  ;  (whence  by  Latin  Writers  ’tis 
called  Liber  Judicialis)  ’tis  a  trifling  Etymology  to 
derive  the  Word  from  Dom-us  Dei ,  or  Domes-Day , 
that  is,  the  final  Day  of  Judgment.  And  it  is  not 
improper  to  obferve  (becaufe  no  Notice  hath  yet 
been  taken  of  fo  fmall  a  Matter)  that  the  Addition 
of  Dey,  or  Day ,  in  forming  Domes-Day  Book  from 
Dom-Boc,  doth  not  augment  the  Senfe  of  the  Word, 
but  only  doubles  and  confirms  it.  For  the  Word 
Day,  in  all  Idioms,  fignifies  Judgment :  And  in  the 
North,  to  this  Day,  a  Dayfman  is  an  Arbitrator, 
Umpire,  or  Judge}  and  fo  ’tis  tranflated  in  our 
Engltjh  Bible,  in  Job  ix.  33.  Domes-Day  Book 
therefore  is  no  more  than  the  Book  of  Judicial  Ver- 
diEl,  Decretory  Sentence ,  or  Dooming  of  Judgment . 
Kennet’s  Paroch  Antiq.  in  Gloff. 

DOMIFYING  [in  Afirology]  is  the  dividing  or 
diftributing  the  Heavens  into  twelve  Houfes,  in  e- 
redfing  a  Scheme  or  Horofcope,  by  means  of  fix 
great  Circles,  call’d  Circles  of  Pofition. 

DOMINICAL  LETTER,  one  of  the  firft  feven 
Letters  of  the  Alphabet,  wherewith  the  Sundays  are 
mark’d  throughout  the  Year  in  the  Almanack. 

To  find  the  Dominical  Letter. 

Divide  the  Year,  its  4th,  and  4  by ‘7.'  what’s  left 
fubtraa  from7  ,  the  Letters  given,  A  i,  B  2,‘ C  3, 
D4,  E5,  F6,  G  7. 

Example. 


Tn  the  Year  .  I73I 

The  4th  Parr,  omitting  Fra&ions,  is  432 

To  both  which  add  the  Number  4 


The  Sum  is  -  2l67 


But  if  the  Columns  have  Pilafters,  their  Height, 
reckoning  Bafe  and  Chapiter,  muft  be  17  Modules 
and  f }  and  by  the  by,  though  the  Module  in  all 
the  other  Pillars  be  a  Diameter  divided  into  60 
equal  Parts,  yet  in  this  Order  the  Module  is  to  be 
accounted  but  as  the  Semi-diameter,  and  is  therefore 
of  30  fuch  Parts,  according  to  Palladio. 

This  Pillar  hath  no  proper  Bafe,  which  is  the 
Reafon  that  moftly  in  the  Ancient  Buildings  you 
fee  them  without  any  Bafe  at  all,  as  in  Marcellus 
his  Temple  at  Rome,  &c. 

But  when  the  Attick  Bafe  is  given  it,  it  much 
augments  its  Beauty,  and  then  the  Height  of  the 
Bafe  is  to  be  \  the  Diameter  of  the  Column. 

The  Capital’s  Height  alfo  ought  to  be  half  the 
Diameter  of  the  Pillar  at  the  Bale,  and  the  Archi¬ 
trave  the  fame  Height-  The  Freefe  is  a  Module 
and  j  Height,  and  the  Cornice  is  a  Module  and  f. 
The  Triglyph  is  one  Module,  and  its  Capital  the 
6th  Part  of  one }  the  Metops  or  Space  between 
Triglyph  and  Triglyph,  is  in  Length  the  fame  with 
the  Height  of  the  Triglyph.  . 

This  Order  being  deligned  to  reprefent  Solidity 
to  us,  ought  not  to  be  ufed  but  in  great  and  mafiy 
Buildings,  as  the  Cutfide  of  Churches  and  publicic 
Places. 

The  Entablature  here  is  more  Mafiy  and  i  all 
than  in  the  other  Order,  becaufe  the  ociength  of 
the  Column  is  fo  much  greater,  it  being  ufiially  \ 
of  the  Column.  The  Cornice  muft  be  without  any* 
Foliage  or  Trimming,  and  if  you  allow  Modi. Hons- > 
they  muft  be  Square  and  Plain. 

The  Freefe  here  hath  a  regular  Ornament,  which 
are  the  Triglyphs  }  the  Metops  or  Space  be _ wee  11 
which  ihould  be  exactly  Square.  - 

The  Architrave  of  this  Pillar  hath  alfo  a  peculiar 
Ornament,  which  are  certain  Pendulous  Di*ops  un¬ 
der  the  Triglyphs,  which  yet  feem  as  it  were  40  be 

fattened  to  it.  r  L 

DORMANT,  is  the  Herald’s  Term  for  the 

Pofture  of  a  Lion  borne  Helping,  in  any  Coat  of 

Arms.  \  .  <A  :  • 

DORMANT  Tree ,  is  a  Ward  ufed  in .  Archi¬ 
tecture,  by  fome  Workmen,  for  a  great  Beam  lying 
a-crols  the  Houfe }  which  is  ufoally  called  a  $um- 


Which  Sum  divided  by  7,  leaves  4  remaining,  and 
4  from  7  leaves  3?  which  fhews  the  Dominical 
Letter  for  the  Year  1731,  is  the  Third  in  the  Order 

of  the  Alphabet,  that  is,  C.  ,  j 

DOM1NICUM,  Demaini  or  Demefne,  are  Lands 
not  rented  to  Tenants,  but  held  in  Demefne,  or  in 
the  Lord’s  own  Ufe  and  Occupation.  L. 

DOMO  REP  ARANDA,  is  a  Writ  for  one  a- 
gainft  his  Neigbour,  by  the  Fall  of  whofe  Houfe  he 

feareth  Hurt  to  his  own.  L. 

DONATIVES.  See  Benefices. 

DONEE  [in  Law]  he  to  whom  Lands,  &c. 


are  given.  _  .  ,11 

DONJON  [in  Fortification]  is  generally  taken 

for  a  large  Tower  or  Redoubt  of  a  Fort  refs,  where 
the  Garilon  may  retreat  in  cafe  of  Neceility,  and 
capitulate  with  greater  Advantage. 

DONOR  [in  Lain]  he  who  gives  Lands  or  1  e- 


nements  in  Tail.  ,  .  > 

DORICK  Order  of  Architecture,  was  invented 

by  the  Dorians ,  a  People  of  Greece,  wheqee  the 
Name.  If  its  Columns  are  fimple  and  plain  with¬ 
out  Pilafters}  Palladio  faith  they  ought  to  be  7  Mo¬ 
dules  and  one  Half,  or  8  Modules  high  The  ln- 
tercolumniations  are  to  be  little  lefs  than  3  ia 
meters  of  the  Column :  And  this  Manner  of  Build¬ 
ing  is  by  Vitruvius  called  Diafiyle. 

VOL.  I. 


vier.  -.1  <  j 

DORMER  [in  Architecture]  is  a  Window 
made  in  the  Roof  of  an  Houfe,  and  it  ftands  upon 

the  Rafters.  ‘ 

DORSI  LONGISSIMUS,  is  a  Mufcle  which 

arifes  in  common  with  the  Sacrolumbalis  from  the 
Spine  of  the  Os  ilium ,  and  thejuperior  Part  of  the 
Sacrum,  and  all  the  Spines  of  the  Vertebras  of  the 
Loins,  externally  tendinous, 'internally  flelhy:  Tn  its 
Alcent  it  is  inferred  to  the  Tranfverfe  Procefics  of 
the  Vertebra  of  the  Loins,  and  as  it  marches  oyer 
the  laft  Rib.  this  .great  Mufole  divides  itfelf  into 
two,  the  outermoft  of  which  is  the  Sacrolumbalis, 
but  the  innermoft  next  to  the  Spine  is  the  Longiff- 
mus  Dorfi ,  which  afeends  w-ith  a  partly  flelhy  and 
partly  tendinous  Outfide,  and  Fibres  palling  fome- 
what  obliquely  outward  }  Part  of  which  tendinous 
Fibres  arife  diftinCt  from  the  inferior  Spines  of  the 
Vertebra  of  the  Thorax ,  and  fuperior  of  the  Loins, 
from  which  arife  fome  fiefhy  Fibres  afeending  ob¬ 
liquely  inwards,  and  are  inferted  to  the  , fifth,  fixth, 
and  feventh  Spine  of  the  Thorax,  as  exp-reft -by  Bid- 
loo,  and  called  Semi-Spinalis .  The  other  larger  Part 
of  this  Mufcle  afeending  on  tjip  Thorax,  divides  it¬ 
felf  into  many  diftineft  fieihy  ;  Portions,  not  ipuch 
unlike  a  Palm  Branch,  ,  which  are  inferted  in  a,  two¬ 
fold  Manner  to  the  Tranfverfe  . Proccfs  cf  each  Ver¬ 
tebra  of  the  Thorax  and  [fy^er-ctc  of  each  .Ribv as 
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alfo  to  the  tranfverfe  Proceffes  of  the  Vertebra  of 
the  Neck. 

When  this  and  its  Partner  a<fts,  they  are  not  only 
ferviceable  in  keeping  the  Trunk  of  the  Body  ere<ft, 
and  bending  it  backwards,  but  they  are  alfo  ufeful 
in  Progreffion,  as  it  may  be  obferved  when  either 
Leg  is  moved  forwards,  this  Mufcle  on  the  fame 
Side  is  in  Action,  which  feemeth  to  be  advantageous 
in  rendring  the  Os  Ilium  at  that  time  ftable,  fo 
that  the  Thigh  may  be  the  more  commodioufly  ele¬ 
vated,  in  regard  it  is  fo  moved  by  a  Mufcle  arifing 
from  the  Vertebra  above  the  Os  Ilium ,  namely  the 
Pfias.  L. 

DORSUM,  or  Ter  gum,  the  Back,  is  the  hinder 
Part  of  the  Thorax  but  the  Dorfu?n  of  the  Hand 
Or  Foot  is  their  Outfide.  Blanchard. 

DORSIPAROUS,  and  Dorjiferous  Plants  [of 
dorjum  the  Back,  and  pario  to  bring  forth,  an dfiro, 
L.  to  bear]  are  fuch  as  are  of  the  Capillary  kinds 
without  Stalks,  and  bearing  their  Seeds  on  the 
Backfides  of  their  Leaves :  Thefe  are  called  by  fome 
Botanifts  Epiphyllofierma ;  and  by  others,  Hypo- 
phyllofperma  :  See  Capillary  Plants. 

DOSE,  is  a  fet  Quantity  of  Phyfick,  being  ufu- 
ally  as  much  as  is  given  at  once. 

DOTE  ASSIGN  AND  A,  is  a  Writ  that  lies  for 
a  Widow,  where  it  is  found  by  Office  that  the 
King’s  Tenant  was  feizcd  of  Tenements  in  Fee  or 
Fee- fail  at  the  Day  of  his  Death,  <&c.  and  that  he 
holdeth  of  the  King  in  chief,  &c.  for  in  this  Cafe 
the  Widow  cometh  into  the  Chancery,  and  there 
maketh  Oath  that  fhe  will  not  marry  without  the 
King’s  Leave,  and  hereupon  fhefhall  have  this  Writ 
to  the  Efcheator.  L. 

And  this  fort  of  Widow  is  called  the  King’s  Wi¬ 
dow. 

DOTE  unde  nihil  habet ,  is  a  Writ  of  Dower 
that  lieth  for  the  Widow  againft  the  Tenant  which 
bought  Land  of  her  Husband  in  his  Life-time, 
whereof  he  was  feized  folely  in  Fee-Simple  or  Fee- 
Tail,  in  fuch  fort  as  the  Iflue  of  them  both  might 
have  inherited  it.  L. 

DOUBLE-DESCANT :  See  Defiant. 

DOUBLE  Horizontal  Dial ,  invented  by  Mr. 
0 ughtred,  and  made  of  Brafs  with  a  double  Gnomon , 
one  to  ffiew  the  fame  Hour  on  the  Stereograph ick 
Proje&ion  (drawn  on  the  Plate.)  This  not  only 
finds  the  Meridian,  Hour,  &c.  but  fhews  the  Sun’s 
Place,  Riling  and  Setting,  Declination,  Amplitude, 
Altitude,  and  Azimuth,  Diurnal  Arch,  and  many 
ufeful  Propofitions ;  and  may  be  very  well  ^applied 
to  the  making  of  Dials. 

DOUBLE  or  Blank'd  Tenaille  :  See  Tenaille. 

DOUBLE-PLEA  [in  Law]  is  that  wherein  the 

Defendant  alledgeth  for  himfelf  two  feveral  Mat¬ 
ters  in  Bar  for  the  Action,  whereof  either  is  fuffi- 
cient  to  effect  his  Defire  in  debarring  the  Plaintiff. 
And  this  is  not  to  be  admitted  in  the  Common  Law, 
wherefore  it  is  well  to  be  obferved  when  a  Plea  is 
double,  and  when  not,  for  if  a  Man  alledge  feveral 
Matters,  the  one  depending  nothing  on  the  other, 
the  Plea  is  accounted  double  ;  if  they  be  mutually 
depending  one  on  another,  then  it  is  accounted  but 
fingle. 

DOUBLE  Quarrel,  is  a  Complaint  made  by  any 
Clerk  or  other  to  the  Archbifhop  of  the  Province 
againft  an  inferior  Ordinary,  for  his  delaying  of 
Juftice  in  fome  Caufe  Ecclefiaftical  j  as  to  give 
Sentence,  to  inftitute  a  Clerk  prefented,  <&c.  The 
Effedl  whereof  is,  that  the  Archbifhop  taking  Know¬ 
ledge  of  the  Delay,  directs  his  Letters,  under  his 
Authentick  Seal,  to  all  and  lingular  Clerks  in  his 
Province,  thereby  commanding  and  authorizing 


them)  and  every  of  them,  to  admonifh  the  faid  Or¬ 
dinary,  within  a  certain  Number  of  Days,  {viz.  9.) 
to  do  the  Juftice  required ;  or  otherwife  to  cite 
him  to  appear  before  him  or  his  Official,  at  a  Day 
in  the  faid  Letters  prefixed,  and  thereto  alledge  the 
Caufe  of  this  faid  Delay.  And  laftly,  to  intimate 
to  the  Ordinary,  that  if  he  neither  perform  the 
Thing  enjoined,  nor  appear  at  the  Day  affign’d,  hff 
himlelf  will,  without  further  Delay,  proceed  to  per¬ 
form  the  Juftice  required.  And  this  feems  to  take 
its  Name  of  Duplex  Querela ,  from  its  being  moft 
times  made  both  againft  the  Judge,  and  him  at 
whofe  Petition  Juftice  is  delayed.  Cowel’s  Interpreter. 

DOUBLE  AfpeCi,  a  Term  in  Painting.  See 
AfpeCi  Double. 

DOUBLE  Point.  When  all  the  Right  Lines 
tending  the  fame  Way,  with  the  infinite  Leg  of  any 
Curve,  do  cut  it  in  one  only  Point  (as  happens  in 
the  Ordinates  of  the  Cartefian ,  and  in  the  Cubical 
Parabola ,  and  in  the  Right  Lines,  which  are  paral¬ 
lel  to  the  Abfciffae  of  Hyperbolifm-Hyperbola’s  and 
Parabola’s)  then  you  are  to  conceive,  that  thofe 
Right  Lines  pafs  thro’  two  other  Points  of  the 
Curve  (as  I  may  fay)  placed  at  an  infinite  Diftance. 
And  thofe  coincident  Interfedtions,  whether  they 
be  at  a  finite  or  at  an  infinite  Diftance,  Sir  Ifiaac 
Newton  calls  the  Double  Point :  And  how  fuch 
Curves  as  have  a  Double  Point  are  defcrib’d,  fee 
under  Curves. 

DOUBLE-VESSEL  [in  Chymiflry ]  is  when  the 
Neck  of  one  Bolt-head  or  Matrafs  is  put  and  well 
luted  into  the  Neck  of  another  j  and  this  is  ufed  for 
the  Circulation  of  Spirits,  in  order  to  their  being 
exalted  and  refined  as  high  as  can  be :  See  Matrajs. 
Of  this  there  are  feveral  Figures  }  ’tis  fometimes 
called  a  Pellican ,  and  alfo  Diota. 

DOUBLING  the  Cape  or  a  Point  of  Land  [in 
Navigation]  figniiies  to  come  up  with  it,  pals  by  it, 
and  fo  to  leave  it  behind  the  Ship. 

DOUBLING,  in  a  Miltary  Senfe,  is  to  put  two 
Ranks  or  Files  of  Soldiers  into  one,  fo  that  when 
the  Word  of  Command  is  Double  your  Ranks,  then 
the  ad,  4th  and  6th  Ranks  are  to  march  up  into 
the  1  ft,  3d  and  5th,  fo  that  of  6  Ranks  they  make 
but  3,  leaving  double  the  Interval  there  was  between 
them  before,  which  is  not  fo  when  they  double  the 
half  Files,  becaufe  then  3  Ranks  ftand  together, 
and  the  3  others  come  up  to  double  them ;  that 
is,  the  1,  2  and  3  are  doubled  by  the  4,  5  and 
6th,  or  on  the  contrary.  Double  your  Files ,  is  for 
each  other  to  march  to  that  next  to  it  on  the 
Right  or  Left,  according  to  the  Word  of  Com¬ 
mand,  and  then  the  6  Ranks  are  turned  into  12, 
the  Men  Handing  12  deep,  the  Diftance  between 
the  Files  being  now  double  of  what  it  was  before. 

DOUCINE  [in  Architecture]  is  an  Ornament 
of  the  higheft  Part  of  the  Cornice,  or  a  Moulding 
cut  in  Form  of  a  Wave,  half  Convex  and  half 
Concave. 

DOVE-TAILING  [in  Architecture ]  is  a  Way 
of  faftening  Boards  or  Timber  together,  by  letting 
one  Piece  into  another  indentedly,  with  a  Dove¬ 
tail  Joint,  or  with  a  Joint  in  the  Form  of  a  Dove’s 
Tail. 

DOWER  [in  Common  Law ]  fignifies  that  which 
the  Wife  bringeth  to  her  Husband  in  Marriage, 
called  by  fome  Maritagium  j  but  it  is  taken  moft 
commonly  for  that  which  Ihe  hath  of  her  Husband 
after  the  Marriage  is  determined,  if  fhe  out-live  him, 
and  this  is  the  third  Part  of  all  the  Lands  of  which 
the  Husband  was  in  his  Life-time  actually  feized, 
in  an  Eftate  of  Fee-Simple  or  Fee-tail. 

DOWER, 


D  R  A 


D  R  O 


DOWER,  by  Cuftom,  in  Tome  Places,  gives  the 
Wife  half  her  Husband’s  Goods,  fo  long  as  flie 
lives  Engle,  as  in  Gavel- kind. 

DOWER  de  la  plus  belle ,  by  this  flie  is  endowed 
with  the  belt  and  faireft  of  her  Husband’s  Eftate. 


DOWNS,  an  Elevation  of  Stones  and  Sands,  their  due  Proportion, 
which  the  Sea  forms  along  its  Banks,  and  ferves  it. 


DRAUGHT,  DRAFT  [in  Arckite&ure]  the 
Figure  of  an  intended  Building,  defcribed  on  Paper  y 
wherein,  by  Scale  and  Compafs,  are  laid,  down  the 
feveral  Divifions  and  Partitions  of  the  Apartments, 
Rooms,  Doors,  Paffages,  Conveniencies,  &c.  in 


as  a  Barrier  ;  thefe  are  often  famous  for  a  Road, 
for  Ships. 

DRACO  VOLANS,  with  the  Meteorologifts,  is 
a  Fat,  Heterogeneous,  Earthy  Meteor,  appearing 
long  and  finous,  fomething  in  the  Shape  of  a  flying 
Dragon ;  and  this  Shape  they  will  have  to  arife  from 
the  latter  Part  of  the  Matter  of  this  Meteor,  being 
fired  with  greater  Impetuofity  than  what  comes  firft 
out  of  the  Cloud;  and  they  fuppofe  the  broken 


DRAW,  a  Ship  is  faid  to  draw  To  much  Water, 
according  to  the  Number  of  Feet  fhe  finks  into  it : 
Thus,  if  fifteen  Foot  from  the.  Bottom  of  her  be 
under  Water,  or  if  fhe  fink  into  the  Water  fifteen 
Foot  perpendicular,  flie  is  laid  to  draw  fifteen  Foot 
Water :  According  as  fhe  draws  more  or  lefs  Wa¬ 
ter,  fhe  is  faid  to  be  of  more  or  lefs  Draught. 

A  DRAW-BACK  [in  Commerce ]  a  Rebate  or 
Difcount  upon  the  Price  of  Commodities  pur¬ 
chas’d  on  certain  Conditions;  alfo  a  Repayment  of 


OUL  or  tuc  Oiuuu ,  uuu  mcy  luppjiv.  Lui..  - - - -  --  -  r  -ri  -  -u 

Parts  of  the  Cloud,  and  the  Sulphureous  Matter  Money  paid  to  an  Importer  of  dome  I  art  or  the 
which  adheres  to  them,  forms  the  apparent  Wings  whole  Cuftom  paid  for  importing  Goods,,  on  Con- 

.  dition  of  his  exporting  them  again.  ... 

DRAW-BRIDGE,  is  a  Bridge  made  after  the 
Manner  pf  a  Floor,  to  be  drawn  up  or  let  down 
(as  Occafion  ferves)  before  the  Gate  of  a  Town  or 
Caftle 


of  this  imaginary  Dragon. 

DRACONTfCK  Month  [in  Mftronomy]  the 
Space  of  Time  wherein  the  Moon  going  from  her 
afcending  Node  call’d  Caput  Draconis  returns  to 
the  fame. 

DRACUNCULUS,  is  an  Ulcer  which  eats  thro’ 
even  a  Nerve  itfelf.  Blanchard. 

DRAGONNEE  [in  Heraldry ]  as  a  Lion  Dr  a - 
gonnee  is  where  the  upper  Part  refembles  a  Lion, 
and  the  other  Half  going  off  like  the  hind  Part  of  a 


Draw-Bridges  are  made  after  feveral  Falhions, 
but  the  moft  common  are*  made  with  Flyers  twice 
the  Length  of  the  Gate,  and  a  Foot  in  Diameter: 
The  inner  Square  is  travers’d  with  a  St ...Andrew’s 
Crofs,  which  ferves  for  a  Counterpoife,.  and  the 
ra(Ton  Chains  which  hang  from  the  other  Extremities  of 

I?RAGON’S  Head  and  Tail ,  or  the  Nodes  of  the  Plyers,  to  lift  up  or  letdown  the  Bridge,  are 
the  Moon,  in  Aftronomy,  are  two  Points  where  of  Iron  or  Brafs. 


Dragon 


the  Orbit  of  the  Moon,  which  makes  with  it  An¬ 
gles  of  5  Degrees,  cuts  the  Orbit  of  the  Sun  at  the 
Ecliptick,  the  one  of  them  tends  Northwards,  the 
Moon  being  there  to  have  North  Latitude,  and  the 
other  Southwards,  where  fhe  commences  South* 
This  her  Deviation  from  the  Ecliptick  feems,  ac- 

•  -  .  /•  «  r  ^  T1  1  _  f  .V 


jinisner  i>»eviauoii  umw  lui-  .  j  »  .  >  '  ■  -i 

‘cording  to  feme  Men’s  Fancy,  to  make  a.  Figure  him  by^their  Perfons  or  Councils 
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DRAWING  Medicines. :  See  Bpifpaflick. 

DRENCHES,  or  Dredges,  ( Lat .  Drengt)  forae 
ancient  MSS.  fay,  were  Tenants  in  Capite  j  Such 
as  at  the  Conqueft  being  put  out  of  their  .Eftates, 
were  afterwards  reftor’d  by  King  Willi  am-,  becaufe 
they  being  Owners  thereof,  were  neither  againft 
*  ^  *' ’’  Goke  on  Lit. 


like  to  that  of  a  Dragon,  whofe  Belly  is  where  he 
lias  the  greateft  Latitude,  and  the  InterfeCtions  re- 

Erefent  the  Head  and  Tail  ;  from  which  Refem- 
lance ’tis  fo  called.  ~  «  • 

But  Note ,  Thefe  Points  abide  not  always  in  one 
Place,  but  have  a  Motion  of  their  own  in  the  Zo- 
diack,  and  retrograde  almoft  3  Minutes  a  Day, 
and  compleat  their  Circle  in  about  19  Years;  fo 


Fol.  6.  fays,  thefe  Drenches  are  Free  Tenants  of  a 
Manor. 

DR.ENQAGE,  was  the  Tenure  by  which  the 
Drench^  held  their  Lands..  •  . 

DRIFT- SAIL,  in  a  Ship,  is  a  Sail  .ufed  under 
Water  ;  its  veered  out  right  a-head  upon  the  Sea 
in  a  Storm,:  having  Sheets  faftned  to  it  as  other 
Sails  have,  its  Ufe  being  to  keep  the  Ship’s  Head 

•  ’ 4  .  •*  *'  V  .  i  J  O  ^  .  Ta.  iJ  ^1 FN  .ifklTiil  Ltnrlpr  <1 


Z  re  can  be  but  wke  in  7h=  Eciip’ti  k  right  upon  the  Sea :  It  is  alfo  ufeful  to  hinder  a 
mat  tne  ivioun  can  uc  uut  tvv .  r.h  rlrivino-  wirh  a  Current,  and  fo  generally  ufed 


during  her  menftrual  Period,  but  at  all  other  times 
will  have  Latitude  as  they  call  it. 

DRAGON  Beams  [in  Architect urc~]  are.  two 
Itrong  Braces,  or  Struts,  which  ftand  under  a  B«reaft- 
Summer,  and  meet'  in  an  Angle  on  the  Shoulder  of 
the  King-piece. 


1  DRAGS  in  a  Ship,  are  by  the  Seamen  accounted  m°nableTc^fl.s  or  not. 


Ship’s  driving  with  a  Current,  and  fo  generally  ufed 
by  Fifhermen,  efpecially  in  tlie  North  Seas. 

DRIFT  of  the  Forejl,  an  exad  View  or  Exami¬ 
nation  .of  what  Cattle  are  i-n  the  Foreft,.  that  it  may 
be  known,  whether  it  be, overcharged  or  not,  and 
whofe  Beafts. they  are;  ancj  whether  they  are,  com- 


whatever  hangs  over  the  Ship  in  the  Sea,  or  is 
towed  after  the  Ship  in  the  Water,  <&c.  Such  as 
Cloches,  a  Boat,  &c. 

■  DRAPERY  [fignifies  in  Painting  or  Sculpture J 
the  Cloathing  of  any  Human  Figures,  and  when 
the  Folds  of  Garments  hang  eafy  and  natural,  and 
yet  appear  ftrong,  we  fay  the  Drapery  is  very 

g°DRASTICK  Compares,  are  Compares  with  fe¬ 
veral  moveable  Points  to  draw  fine  Draughts  of 
Charts,  Maps,  Architecture,  Fortification,  Dialling, 

^DR AU GUT -Hooks,  are  large  Iron  Hooks  fixt 
on  the  Cheeks  of  a  Cannon  Carriage,  two  on  each 
Side,  one  near  the  Trunnion  Hole,  and  the  other  at 
the  Train.  Large  Guns  have  Draught-hooks  near 
the  middle  Tranfum,  to  which  are  fix’d  the  Chains 
which  ferve  to  eafe  the  Shafts  of  the  Limbers  on  a 
March. 


DRIFT-WAY  of  a  Ship,  the  .  fame  with  Lee¬ 
way.  r  ■ 

DRIP  [in  Architecture :  See  Larmier. 

DRIPS  [in  Architecture]  a  kind  of  Steps  on 
flat  Roofs  to  walk  upon;  a  way  of  Building  much 
ufed  in  Italy ,  where  the.  Roof  is  not  made  quite 
flat,  but  raifed  in  the  Middle. 

DROPS  [in  Architecture]  the  fame  with  Guttae, 

which  fee. 

DROPS  [in]  Meteorology ]  The  Spherical  Form 
into  which  the  Drops,  of  Fluids  conform  them- 
felves,  is  a  Phcenomencjn  that  has  caus’d  feme  Per¬ 
plexity  to  the  Philofophers. 

The  Solution  they  gave,  is,  that  the  equable, 
uniform  Preflure  of  the  ambient  or  incumbent  At- 
mofphere  clofed  them  into  that  Form  ;  but  this 
Solution  will  not  now  fatisfy,  fince  it  has  been  found 
that  the  Phoenomenon  holds  in  vacuo ,  as  well  as  in 

Air’  Thofe 


D  U  C 


DU  C 


Thofe  Who  adhere  to  the  Newtonian  Philofophy 
afcribe  this  Phoenomenon  to  their  Attraction, 
which  being  greater  between  the  feveral  Particles 
of  Fluids  than  between  them  and  thofe  of  the  Me¬ 
dium,  they  are  as  it  were  concentrated,  and  brought 
as  near  each  other,  and  into  as  little  Compafs  as 
may  be,  Which  cannot  be  without  their  being  Sphe¬ 
rical. 

Accordingly,  Sir  Pfaac  Newton  writes  thus .  Gut - 
ta  enirh  Corporis  cujafve  Pluvii,  ut  Riguram  globo- 
Jain  inducer e  conentur^  facit  mutua  Partium  fuarum 
AttraElio  ■  eodem  modo  ij uo  Terra  Mariaque'  in  Ro- 
tunditdipm  undique  conglobantur ,  Partium  fuarum 
AttraElione  mutua ,  qua  eft  Gravitas.  Opt.  p.  338. 

DROPSY  :  See  Hydrops . 

DRY  Moat  :  See  Moat. 

DUCES  TECUM,  is  a  Writ  commanding  one 
to  appear  at  a  Day  in  the  Chancery,  and  to  bring 
with  him  fome  Evidence,  or  other  Thing,  that  the 
Court  would  view.  There  is  another  kind  of  Du¬ 
ces  Tecum  directed  to  the  Sheriff,  upon  return  that 
he  cannot  bring  his  Prifoner  without  danger  of 
Death,  he  being  adea  Danguidus ;  then  the  Court 
grants  a  Habeas  Corpus  in  the  Nature  of  a  Duces 
tecum  licet  Danguidus.  L. 

DUCKUP,  a  Word  ufed  at  Sea  by  the  Steerf- 
maiT,  or  he  that  is  at  Helm,  when,  either  Main- 
fail,  Fore-fail,  or  Sprit-fail  hinder  his  Sight  fo,  that 
he  cannot  fee  to  fleer  by  a  Land-Mark  or  the  like, 
for  then  his  Word  is  '  Duckup  the  Clew  Lines  of 
thofe  Sails :  And  as  to  the  Sprit-fail,  when  a  Shot 
is  to  be  made  by  a  Chafe  Piece,  and  the  Clew  of 
that  Sail  hinders  the  Sight,  they  fay;  Dpckup  the 
Clew  Lines  of  the  Sprit-fail;  that  is,  halie  the  Sail 
out  of  the  Way. 

DUCTILITY,  is  an-Cafy  yielding  Extenfion  and 
Spreading  of  the  PartP  of  any  Metal  under  the 
Hammer,  <&c.  arid  this  is  moil  remarkably  the 
Property  of  Gold,  whofe  Dudlility  is  fo  great,  as  to 
be  really,  wonderful ;  for  Mr.  Rohault  tells  us,  that 
Gold  Beaters  of  one  Ounce  of  GOld  make  2790 
fquare  Leaves  pf  Gold,  each  containing  two  Inches 
and  ten  Lines  ;  and'  by  deducting  the  Waftes  that 
are  cut  off  (which  amounts  to  near  one  half  of  it) 
the  Surface  of  every  Leaf  of  Gold  will  be  found  to 
contain  1156  fquare  Lines  ;  fo  that  all  Of  them 
joined  together  Side  by  Side,  will 'make  a  Surface 
of  3 155880  fquare  Lines.  And  if  the  third  Part 
be  added  to  this,  as  a  Confideration  for  the.  Loft 
in  the  making,  ’twill  follow,  that  Gold-Beaters,  out 
of  one  Ounce  of  Gold,  beat  427084b  fqudre  Lines. 

Captain  Halley ,  in  Philofoph.  Tranf.  N.  1 94, 
gives  this  further  Account  of  the  extreme  Dudlility, 
and  exceeding  Minutenefs  of  the.  Parts  of  Gold. 
’TIs  evident,' that  Gravity  is  in  all  Bodies  proportio¬ 
nal  to  the  Quantity  of  Matter  in  each  ;  this  is 
known  by  undoubted  Experiment,  fo  that  there  is 
no  fuch  Thing  as  a  Propenfion  of  fome  more, 
others  lefs,  towards  the  Earth’s  Centfe,  fince  the 
Impediment  of  the  Air'  being  remov’d,  all  Bodies 
defeend,  be  they  never  fo  loofe  or  compact  in  Tex¬ 
ture,  with  equal  Velocity.  It  follows  therefore, 
that  there  is  7  times  as  much  Matter  in  a  Piece  of 
Gold,  as  in  oneJof  Glafs  of  the  fame  Magnitude, 
(their  fpecifick  Gravities  being  as  '7  to  1  nearly) 
and  confequently,  that  at  leaft  6  Parts  in  7  of  the 
Bulk  of  the  Glafs  muft  be  Pore  or  Vacuity.  This 
fome  Favourers  of  the  Atomical  Philofophy  have 
endeavour’d  to  folve,  by  fuppofing  the  Primary  or 
Conftituent  Atoms  ,  of  Gold  to  be  much  larger 
than  thofe  of  other  Bodies,  and  conlequently  the 
Pores  fewer.  In  order  to  examine  this,  he  inform’d 
himlelf  by  the  Wire-drawers,  that  every  beft  double¬ 


gilt  Wire  was  made  out  of  Cylindrick  Ingots  of 
Silver,  four  Inches  in  Circumference,  and  28 
Inches  long,  weighing  1 6 lb.  Troy.  To  gild  thefe, 
they  bellow  4 oz  of  Gold;  that  is,  to  every  480s.- 
of  Silver,  one  of  Gold.  They  inform’d  him  alfo, 
that  tw6  Yards  of  fuperfine  Wire  weighs  juft  one 
Grain.  Hence  at  firft  Sight  it  appear’d,  that  the 
Length  of  98  Yards  of  Wire  is  in  Weight  49 
Grains,  and  that  a  Angle  Grain  of  Gold  covers  the 
faid  98  Yards;  and  further,  that  the  10000th  Parc 
of  a  Gr&in  is  above  one  3d  of  an  Inch  in  Length, 
(or  longer  than  a  Barley-Corn)  which  Length  may 
actually  be  divided  into  10  Parts,  and  confequently 
the  1  oooooth  Part  of  a  Grain  of  Gold  be  viiible 
without  a  Microfcope.  And  by  reafon  of  the  Spe- 
Cifick  Gravities  of  the  Metals,  viz.  Silver  icf, 
and' Gold  i8  f :  he  found  the  Diameter  of  fuch 
Wire  to  be  ,  8-|ch  Part  of  an  Inch,  and  its  Circum¬ 
ference  1  j-jd  Part  of  an  Inch ;  but  the  Gold  did 
not  exceed  in  Tbicknefs  i^footh  Part  of  an  Inch. 
Whence  it  may  be  concluded,  that  the  Cube  of  an 
hundredth  Part  of  an  Inch  would  contain  above 
2433000000  (or  the  Cube  of  1345)  fuch  Atoms. 
And  yet  tho’  the  Gold  be  ftretch'd  to  fuch  a  pro¬ 
digious  Degree  ras  is  here  demonftrated,  it  ftill 
fheWs  itfelf  of  fo  even  and  united  a  Texture,  as  not 
to  let  the  white  Colour  of  the  Silver  that  lies  under 
it  appear  (even  by  a  Microfcope)  thro’  any  the 
leaft  Pores.  Which  argues,  that  even  in  this  ex¬ 
ceeding  Thinnefs,  very  many  of  thofe  Atoms  may 
ftill  lie  one  over  the  other. 

DUCTUS  ADIPOSI  :  See  Sacculi  Adipoft. 
r-  DUCTUS  ALIMENT  A  LIS,  fo  our  moft  ac¬ 
curate  Anatomift  Dr.  Tyfon  calls  the  Gulay  Stomach 
and  Inteftines,  all  which  make  but  one  continued 
Canal  or  DuCl:  And.  this  DuElus  he.  very  truly 
makes  the  proper  CharaCteriftick  of  an  Animal,  or, 
as  the  Schools  would  exprefsit,  th eProprium  Quarto 
Modo ,  for  all  Animals  have  this  Dudt,  and  none 
but  Animals. 

DUCTUS  BILARIUS :  See  Porus  Bilarius. 

DUCTUS  HEPATICUS;  this  and  the  DuElut 
Cyfticus  together  make  the  DuElus  Communis  Cbole- 
docusi,  which  goes  obliquely  to  the  lower  End  of 
the  Duodenum ,  or  Beginning  of  the  Jejunum ,  and 
after  it  hath  pierced  the  firft  Coat,  it  runs  near  two 
Fingers  Breadth  between  the  Coat  before  it  opens 
into  the  Cavity  of  the  Inteftine,  which  oblique  In- 
fertion  feryes  inftead  of  a  Valve  to  hinder  the  Re¬ 
turn  of  the  Bile  into  it  again. 

DUCTUS  CHYLIFERUS,  is  a  VefTel,  in  the 
lower  Part  whereof,  called  ihc  Recepiaculum  Chyli, 
all  the  Ladteal  Veins,  and  many  LymphaeduCts,  ate 
terminated.  It  arifes  about  the  Kidney  on  the  Left 
Side,  and  afeendibg  along  the  Thorax  near  the  great 
Artery,  ends  at  the  Subclavian  Vein, on  the  Left 
Side.  It  is  furniilicd  with  feveral  Valves,  that  the 
Matter  Which  afeend's  by  it  may  notfall  down  again 
betWixt  the  fourth  and  fixth  Vertebra:  It  is  vi- 
rioufly  forked  or  divided.  It’s  Ufe  is  to  convey 
the  Chyie  and  Lj  mpha  from  the  lower  Parts  to  the 
Heart.  This  Ducft  is  alfo  fometimes  called  the 
DuElus  Communk ■  '’Lm:pharumy  becaufe  the  Lym- 
phatick  Veilels  ftffbfjai-ge  themfelyes  '  into  it,  and 
vefy  ufualiy  DuElus  Thor acckus. 

Dpci  US  GYSTIGUS, .  is ,  a  Pipe,,  going  from 
the  "iN&tk  of  the  Gall  'Bladder  to  :  thut’ Part  Where 
t Porus  .BE ariuE  jams  it  \  :’tis  jbf  rb-Y  Tigris  of  ,a 
Go'ofe  Quill ;  'iv  goed  ‘dot  in  a.‘  but.ds 

it  were  depreflby  ifier  Liver)  feveral  lfnail  Bilary 
Du«fts  -open/info'it/'tiM'  its  .inner Mfembrane  Hath 
'manpWrinklep  Which  retard -the  Motion  of  the 
Bile.  L.  •• 
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'  DUCTUS  PANCREATICUS,  is  a  little  Chan¬ 
nel  which  arifes  from  the  Pancreas  or  Sweet-bread, 
running  all  along  the  Middle  of  it,  and  is  inferted 
into  the  Duodenum ,  near,  or  not  far  off,  thePaffage 
which  conveys  the  Bile :  It  carries  a  Juice,  which 
it  difcharges  into  the  Duodenum ,  to  ferment  and  vo¬ 
latilize  the  Meat  from  the  Acid  Ferment  of  the  Sto¬ 
mach  and  the  Mixture  of  the  Gall.  The  Learned 
Dr.  Graaf  got  a  Juice  of  it  that  was  fomething 
acid  ;  though  others  doubt  of  it,  and  of  many  Dif- 
eafes  which  Silvias  attributes  to  the  Effervefcency 
of  this  acid  pancreatick  Juice  with  the  Gall  in  the 
Duodenum.  However,  there  is  fometimes  an  acid 
Juice  found  in  it,  and  often  a  fait  and  auftere,  but 
frequently  an  infipid  Liquor.  This  Canal  was  firft 
found  by  Vtrtfungus ,  and  is  frequently  from  him 
called  the  Dutlus  Virt fungi  anus.  L. 

DUCTUS  RORIFERUS,  (fo  the  Noble  Biljius 
calls  it)  the  fame  with  Duffus  Cby  lifer  us.  L. 

DUCTUS  SALIVARES,  or  Salivarii ,  are  Paf- 
fages  which  proceeding  from  the  Maxillary  Glan¬ 
dules  or  Parotide r,  go  as  far  as  the  Jaws  and  Sides 
of  the  Tongue,  where  they  emit  the  Juice  We  call 
Spittle,  which  conduces  to  the  better  chewing  and 
{wallowing  of  folid  Meat,  and  much  to  its  Fermen¬ 
tation  too.  Steno  was  the  firft  who  difcovered  the 
Duffus  Sal'uvaris  exterior ,  as  he  tells  us  in  his  Book 
de  Mufculis. 

DUCTUS  THORACIUS :  See  Duel  us  Chyltfe- 

DUCTUS  UMBILICALIS  :  See  Funiculus. 
DUCTUS  URINARIUS:  See  Ureters. 
DUELLISTS,  fo  Mr.  Boyle  calls  the  two  Prin¬ 
ciples  of  thofc  Chymical  Philofophers,  who  will 
needs  explicate  all  the  Phenomena  of  Nature  from 
the  Dodtrine  of  Alkali  and  Acid,  and  the  fuppofed 
Hoftility  that  there  is  between  them,  fo  that  when¬ 
ever  they  meet,  they  do  as  it  were  engage  and  fight 
a  Phyfical  Duel. 

DULCIFIED  Spirit  of  Sal  Armoniack  :  See  in 
Volatile  Spirit  of  Sal  Armoniack. 

DULCIFY,  when  equal  Parts  of  Spirit  of  Wine, 
and  any  acid  Menftruum,  fuch  as  Spirit  of  Salt, 
Nitre  Vitriol,  &c.  are  digefted  together  for  3  or  4 
Days  Time,  the  Chymifts  call  it  Dulcifying  the 
Acid  Spirit;  and  after  that  ’tis  called  Spiritus  Satis, 
Nitri,  Vitrioli  Dulcis ,  <&c. 

DU LEDGE  [in  Gunnery ]  is  a  Peg  of  Wood, 
which  joins  the  Ends  of  the  6  Fellows,  which  form 
the  Round  of  the  Wheel  of  a  Gun-Carriage ;  and 
the  Joint  is  ftrengthen’d  on  the  Outfide  of  the 
Wheel  by  a  ftrong  Plate  of  Iron  call’d  the  Duledge 
Plate. 

DUM  fuit  infra  astatem ,  is  a  Writ  which  lies  for 
him  that  before  he  came  to  his  full  Age,  made  a 
Feoffment  of  his  Land  in  Fee,  or  for  Term  of  Life, 
or  in  Tail,  to  recover  them  again  from  him  to 
whom  he  conveyed  them. 

DUM  non  fuit  compos  mentis ,  is  a  Writ  thatlieth 
againft  the  Alienee  or  LefiTee,  for  him  that  not  being 
of  found  Memory,  did  alien  any  Lands  or  Tene¬ 
ments  in  Fee-Simple,  or  for  Term  of  Life,  Fee- 
Tail,  or  for  Term  of  Years. 

DUODENUM,  is  the  firft  of  the  Inteftines  or 
Guts,  and  is  about  12  Fingers  Breadth  long;  ’tis 
continued  to  the  Pylorus ,  from  which  turning  down¬ 
wards,  it  runs  under  the  Stomach  immediately 
above  the  Vertebra  towards  the  Left  Side,  and  ends 
at  the  firft  of  the  Windings  under  the  Colon  :  At 
its  lower  End  there  are  two  Pipes  or  Canals  which 
open  into  its  Cavity,  one  from  the  Liver  and  Gall- 
Bladder  called  the  Duftus  Choledocus  Communis ,  the 
other,  from  the  Pancreas ,  called  the  Dutfus  Pan- 
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creaticus.  This  Inteftine  differs  from  the  Jejunum 
-and  Ileum ,  in  that  its  Palfage  is  ftraighter,  and  its 
Coats  are  thicker. 

DUPLEX  Querela  :  See  Double  Quarrel. 
DUPLICATE,  is  ufed  by  Crompton  for  Second 
Letters  Patents  granted  by  the  Lord  Chancellor  in 
a  |Cafe  wherein  he  had  formerly  done  the  fame, 
and  was  therefore  thought  void.  But  any  T.  rani- 
cript  or  Copy  of  a  Writing  may  be  call’d  a  Dupli¬ 
cate. 

DUPLICATE-PROPORTION,  or  Patio,  muft 
be  well  diftinguifh’d  from  Double :  In  a  Series  of 
Geometrical  Proportionals ,  the  firft  Term  to  the 
third  is  faid  to  be  a  Duplicate  Ratio  of  the  firft  to 
the  fecond,  or  as  its  Square  is  to  the  Square  of  the 
fecond:  Thus  in  2,  4.,  8,  16,  the  Ratio  of  2  to  8^ 
is  Duplicate  of  that  of  2  to  4,  or  as  the  Square  of 
2  to  the  Square  of  4 ;  wherefore  Duplicate  Ratio  is 
the  Proportion  of  Squares,  as  Triplicate  is  of  Cubes, 

&c.  and  the  Ratio  of  2  to  8  is  faid  to  be  com¬ 
pounded  of  that  of  2  to  4,  and  of  4  to  8. 

DUPLICATION,  is  the  doubling  of  anything, 
or  multiplying  of  it  by  2 ;  alfo  the  folding  of  any 
thing  back  again  on  itfelf. 

DURABLE-FORTIFICATION :  See  Fortif  ca¬ 
tion. 

DURA  MATER:  See  Mater  Dura.  v. 

DURATION,  is  the  Idea  which  we  have  of  the 
Continuation  of  the  Exiftence  of  any  thing,  and  is 
the  fame  thing  with  Time,  when  this  is  mathema¬ 
tically  and  abfolutely  confidered;  but  the  vulgar 
Time  is  the  Meafure  of  this  Duration  taken  from 
the  Motion  of  the  Heavenly  Bodies,  <&c. 

Mr.  Lock  defines  Duration  to  be  the  Idea  which  we 
have  of  perifhing  Diftance,  of  "which  no  two  Parts 

exift  together.  „ 

DURESSE,  a  Term  in  Law,  figmfymg  a  Plea 
ufed  by  way  of  Exception  by  him,  that  being  calt 
into  Prifon  at  a  Man’s  Suit,  or  otherwife  by  Beating 
or  Threats  hardly  ufed,  doth  unwillingly  feal  unto 
him  a  Bond  during  his  Reftraint  ;  for  the  Law' 
holdeth  fuch  Specialty  void,  but  rather  fuppofeth  it 
to  be  by  Conftraint,  and  Durefte  pleaded  Ihall  avoid 

the  Adtion.  TT 

DYALLING,  is  the  Art  of  deferibing  Hour-lines 

truly  on  any  given  Plane,  fo  as  thereby  to  fhew  the 
Hour  of  the  Day  when  the  Sun  fhines. 

It  is  founded  on  this  Suppofition,  That  the  whole 
Earth  is  but  a  Point  in  comparifon  of  the  Magnus 
Qrbis ,  or  the  Sphere  of  the  Sun’s  Motion  round  it 
(or  of  it  round  the  Sun ;)  and  therefore  the  Hour 
Lines  drawn  on  any  Plane,  are  in  Effedt  the  lame' 
with  thofe  right  Lines  produced  by  the  mutual  In- 
terfedtion  of  a  great  Circle  of  the  Sphere,  parallel 
to  the  Plane  of  the  Dyal,  and  to  the  Planes  of  the 
feveral  Hour  Circles. 

For  the  Plane  of  every  Dyal  is  parallel  to  iome 
greater  Circle  of  the  Sphere,  which  is  far  from 
the  Plane  of  the  Dyal,  as  is  the  Point  aftigned  for 
the  Apex  or  Point  of  the  Style.  .  c  „ 

The  Situation  therefore  of  the  Plane  is  the  nrit 
thing  to  be  confidered,  and  this,  properly  fpeaking, 
is  only  in  refpedt  of  the  Horizon  or  the  Meridian. 

In  Reference  to  the  Horizon,  if  the  Plane  is  ex¬ 
actly  parallel  to  it,  it  is  called  properly  an  Hori¬ 
zontal  Plane,  and  the  Dyal  drawn  on  it  an  Hori¬ 
zontal  Dyal.  . 

If  the  Plane  be  perpendicular  to  the  Horizon,  as 
all  thofe  of  Walls  are  fuppofed  to  be,  the  Dyal  de- 
feribed  on  it  is  called  an  Eredt  mural  Dyal  :  “the 
Plane  be  oblique  to  the  Horizon,  it  either  hangs 
over  towards  you,  making  an  acute  Angle  with  it, 
and  then  it  is  called  a  Reclining  Plane  ;  and  if  it  re- 
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cline  back  equal  to  the  Complement  of  the  Lati¬ 
tude  of  the  Place,  it  lies  in  the  Plane  of  the  Equi¬ 
noctial,  and  is  called  therefore  an  Equinodtial  Dyal. 

In  refpedt  of  the  Meridian,  a  Plane  is  either  Di- 
red!:  or  Declining.  The  Plane  of  a  Dyal  is  Diredt, 
when  it  refpedts  one  of  the  4  Cardinal  Points  Di¬ 
rectly,  or  when  ’tis  either  parallel  to  the  Meridian, 
as  are  all  diredt  Eaft  or  Weft  Dyals,  (which  there¬ 
fore  are  properly  called  Meridional)  or  perpendicu¬ 
lar  to  it,  as  are  all  Diredt,  Eredt  North  and  South 
Dyals,  which,  becaufe  they  lie  in  the  Plane  of  the 
Prime  Verticle  Circle,  are  rightly  called  Vertical 
Dyals  by  moft  Authors. 

The  Plane  of  a  Dyal  is  Declining,  when  it  is  not 
riiredtly  oppofite  to  to  any  of  the  four  Cardinal 
Points,  but  declines  or  deviates  fome  way  from  the 
Meridian  or  Prime  Verticle  Circle. 

The  Fundamental  Scheme  for  Dyalling,  is  the 
Projedtion  of  the  Sphere  on  the  Plane  of  any  par¬ 
ticular  Horizon,  which  you  will  find  how  to  make 
under  the  Word  Projedtion. 

To  find  upon  any  Dyal  whether  the  Parallels  of 
the  Sun’s  Courfes,  &c.  will  be  Parabola’s,  Hyper¬ 
bola’s,  Ellipfes  or  Circles. 

The  Stile  of  a  Dyal  being  look’d  upon  as  the 
Earth’s  Axis,  therefore  upon  any  Point  thereof  (as 
c )  which  being  defigned  for  the  Point  to  trace  the 
Parallel  by,  projedt  the  Sphere. 

Then  the  Sun  being  in  any  of  the  Parallels  of 
Declination,  for  Inftance,  as  AB  the  Tropick  of 


Cancer,  will  caft  the  Shadow  of  the  Point  c  (the 
Earth’s  Center)  in  a  ftraight  Line,  fo  that  when  the 
Sun  hath  performed  one  Diurnal  Revolution,  the 
Shadow  of  the  Point  doth  trace  a  conical  Surface 

eCE,  whofe  Vertex  is  C,  and  is  fimilar  to  the 
one  ABC:  Now  the  Lines  CD,  C E,  C A, 
CB  of  thefe  Cones,  may  be  conceived  to  be  infi¬ 
nitely  extended. 

1.  Then,  whatever  Plane  is  parallel  to  the  Bafe 
of  the  Gone  D  E  or  A  B,  the  Shadow  of  the  Point 
e  will  defcribe  upon  that  Plane  a  Circle. 

2.  If  any  Plane  cut  either  of  thefe  Cones  parallel 
to  either  of  the  Sides,  the  Shadow  of  the  Point  C 
will  defcribe  upon  that  Plain  a  Parabola. 

3 .  If  a  Plane  cut  the  Cone,  and  likewife  one  of 
its  Sides  produced  beyond  the  Vertex,  the  Shadow 
of  the  Point  c  will  defcribe  upon  that  Plane  an  Hy¬ 
perbola. 


As  here  the  Plane  A  B  cuts  the  Cone  D  C  E,  and 
alfo  the  Side  D  C  produced  to  z .,  therefore  the  Pa¬ 
rallels  upon  that  Plane  are  Hyperbola’s. 

4.  If  a  Plane  cuts  both  Sides  of  the  Cone  under 
the  Vertex,  the  Shadow  of  the  Point  C  will  delcribe 
upon  that  Plane  an  Ellipfis. 

_  DYE  [in  Architecture ]  is  the  Middle  of  the  Pe- 
deftal,  or  that  Part  which  lies  between  the  Bafe 
and  the  Cornice  ;  being  fo  named,  becaufe  it  is 
frequently  made  in  the  Form  of  a  Cube  or  Dye, 
and  i«  alfo  called  Dado  by  the  Italians. 

DYPTERON,  or  a  Djpterick  Figure  or  Order 
of  Pillars  in  Architecture,  is  where  the  Temple, 
Edifice,  &c.  is  environ’d  round  with  a  twofold 
Range  of  Pillars  in  the:  Form  of  a  double  Portico. 
This  Vitruvius  tells  us,  C/5.1.  Book  3.  was  the  Fi¬ 
gure  of  the  wonderful  Temple  of  Diana  at  Fphrfus, 
which  was  above  200  Years  in  Building,  all  Ajia 
contributing  to  its  Expence  :  Thefe  Columns  were 
all  of  Marble,  and  70  Feet  high. 

DYSESTHESIA,  is  the  Difficulty  of,  or  Fault 
in  Senfation.  Blanchard. 

DYSCRACY  or  Intenperature ,  is  when  fome 
Humour  or  ill  Quality  over-abounds  in  the  Body. 
Blanchard. 

DYSENTERY,  is  a  Loofenefs  accompanied 
with  Gripings  in  the  Belly,  wherein  bloody  and  pu¬ 
rulent  Excrements,  and  fometimes  membranous 
Pieces  of  the  Interlines  too  are  excerned  ;  always, 
or  very  frequently,  attended  with  a  continual  Fever 
and  a  Drought.  Blanchard. 

DYSEPULOTICA,  are  great  Ulcers  beyond 
Cure.  Blanchard. 

DYSOREXIA,  a  want  of  Appetite,  proceeding 
from  an  ill  Difpofition  or  diminiffied  Adtion  of  the 
Stomach.  Blanchard. 

DYSPATHY,  is  an  impatient  Temper,  or  a 
Languiffiing  under  fome  grievous  Difeafe  or  Trou¬ 
ble  of  Mind.  Blanchard. 

DYSEPESIA,  is  a  Difficulty  of  Digeftion,  or 
Fermentation  in  the  Stomach  and  Guts.  Blan¬ 
chard. 

DYSPHONIA,  is  a  Difficulty  of  Speech  from 
an  ill  Difpofition  of  the  Organs.  Blanchard. 

DYSPONEA,  is  a  Difficulty  of  Breathing,  where¬ 
in  the  Breath  is  drawn  often  and  thick,  occafioned 
by  the  Stuffing  of  the  Lungs.  Blanchard. 

DYSTHERAPEUTA,  are  Difeafes  of  difficult 
Cure.  Blanchard. 

DYSTRIACHISIS,  is  a  continual  Defluxion 
of  Tears  from  the  pricking  of  Hairs  in  the  Eye¬ 
lids,  which  grow  under  the  natural  Hairs.  Blan¬ 
chard. 

DYSTICHIA,  is  a  double  Row  of  Hair  on  the 
Eye-lids.  Blanchard. 

DYSTOCIA,  is  a  Difficulty  of  bringing  forth ; 
or  a  preternatural  Birth,  as  when  the  Foetus  comes 
forth  obliquely,  tranfverfe,  or  with  its  Feet  fore- 
moft,  or  when  the  Paffiages  are  ftraitned  by  Inflam¬ 
mation,  or  otherwife,  or  when  the  Foetus  is  very 
large,  weak,  fat,  or  dead.  Blanchard. 

DYSTRICMIASIS,  is  when  the  Hairs  grow  in- 
verfe.  Blanchard. 

DYSURIA,  is  a  Difficulty  of  Urine,  proceeding 
from  an  ill  Difpofition  of  the  Organs,  or  from  an 
Obftrudtion  of  them  by  the  Stone,  Gravel,  or  Vil- 
cous  Clammy  Humours,  accompanied  with  a 
Heat  of  the  Urine.  Blanchard. 
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E ALDERMAN  was  a  Title  among  the  Saxons, 
of  the  lamfc  Import  as  Earl  among  the  Danes , 
and  fignified  an  Elder  or  Statefman  ;  fuch  a  one 
as  the  Romans  call’d  Senator ;  And  to  this  Day 
\ve  ul'e  the  Word  Alderman  in  the  lame  Senfe  for 
an  Alfociate  to  the  Chief  Officer  in  the  Common 
Council  of  any  Town  or  City,  and  lometimes  for 
the  Chief  Officer  himfelr. 

EAR.  This  curious  Inftrument  of  Hearing,  is 
divided  into  the  External  and  Internal  Ear . 

The  External  is  com  poled  of  a  Cartilage  cover¬ 
ed  with  a  Skin  vtfy  delicate,  under  which  you 
meet  with  another  Nervous  Tegument,  that  im¬ 
mediately  embraces  the  whole  Cartilage  ;  which, 
after  1'ome  few  Folds,  terminates  in  that  part  of 
the  Ear  which  is  called  the  Concha ,  for  its  Refem- 
blance  to  the  Entrance  of  a  Email  Shell :  Belides 
thefe,  it  hath  two  Mufcles ; 

The  Firft  is  made  up  of  certain  Carneous  Fibres, 
Ext  to  that  part  of  the  Pericranium  that  covers 
the  Mufculous  Crotaphytes ,  and  defcends  in  a 
llraight  Line  to  infert  it  felf  at  the  upper  part  of 
the  fecond  Folding  of  the  Ear. 

The  Second  like  wife  conlifts  of  Eve  or  fix  Car¬ 
neous  Fibres,  that  take  their  Rile  from  the  upper 
and  foremoll:  part  of  the  Apephyfes  Maftoides ,  and 
defending  obliquely  for  about  an  Inch,  terminate 
at  the  Middle  of  the  Concha. 

Arteries  it  hath  from  the  Caxotides ,  one  Branch 
of  which  paffeth  behind,  and  the  other  before ;  aad 
the  Dillribution  of  thele  is  attended  by  Veins  from 
the  External  "Jugular. 

The  Hole  of  the  Ear,  is  a  Tube  reaching  from 
the  Concha  to  the  Tympanum ,  and  conlifts  partly  of 
a  Cartilage,  and  partly  of  a  Bone,  the  Skin  that  co¬ 
vers  it  is  furnilhed  with  an  infinite  Number  of 
Glandules  of  a  yellowilh  Colour,  each  of  which 
hath  its  Tube  opening  into  the  Cavity  of  the  Ear, 
and  lending  forth  that  yellow  glewy  Subftance, 
which  is  commonly  found  there:  At  the  End  of 
thisPalfage  is  feated  the  Membrane,  called  the  Tym¬ 
panum ,  or  Drum ,  being  almoft  round,  dry,  thin, 
and  tranfparent,  and  is  inchafed  in  a  Channel  cut 
in  the  Bone  at  the  End  of  the  Tubei 

After  this  Membrane  fucceeds  a  Cavity  called^ 
the  Barrel ,  from  the  likenels  it  has  to  the  Barrel  of 
a  Drum, be. ingon  the  Sides encompailed  by  the  Bone, 
clofed  before  by  that  Membrane,  and  behind  by 
the  Surface  of  the  Os  Petrofum.  This  Barrel  con¬ 
tains  in  it  two  Channels ,  two  Apertures ,  four 
Bones ,  three  Mufcles,  and  one  Branch  of  the  Nerve. 

The  Channel  that  goes  from  the  Ear  to  the  Pa¬ 
late,  is  called  the  Aqueduct. 

The  Apertures,  or  Windows,-  are  fituated  in  the 
Superficies  of  the  Os  Petrofum,  oppofitetothe7)7«- 
panum  \  the  higheft  is ’the  Oval- Window,  in  the 
Bottom  of  which  is  a  Email  Edge  whereon  the  Bafts 
of  the  Incut  refts ;  the  other,  which  is  called  the 
Round  Window,  has  a  final]  Channel,  in  which 
isfet  a  very  fine,  dry,  and  diaphanous  Membrane, 
like  that  of  the  Tympanum. 

The  Firft  of  the  Bones  is  called  Malleus ,  whofe 
Length  is  about  Tf  of  an  Inch,  the  Diameter  of  its 
Breadth  is  one  Third  of  its  Length. 

The  Second  is  the  Incus ,  the  longeft  of  whofe 
Legs  is  joined  to  the  Stapes  by  the  Mediation  of 
the  fourth  Bone. 
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Of  the  three  Mufcles  which  are  contained  in  this 
Cavity,  Two  belong  to  the  Malleus ,  the  Third  to 
the  Stapes.  Laftly,  The  Branch  of  the  Nerve 
which  paftes  behind  the  Tympanum ,  has  been  taken 
by  foine  for  the  Tendon  of  the  Mulcle  of  the 
Malleus ,  and  is  a  Branch  of  the  fifth  Pair. 

The  two  Windows  open  into  a  Cavity,  which 
is  hewn  in  the  Os  Petrofum ,  called  the  Labyrinth , 
divided  likewife  into  three  Parts,  viz.  the  Entry 
of  the  Labyrinth ,  the  three  Semi-circular  Canals , 
and  the  Concha. 

The  Entry  of  the  Labyrinth  is  fituated  behind 
the  Oval  Window,  and  hath  Nine  Apertures,  viz. 
the  Oval  one,  and  the  Flight  one,  the  firft  of 
which  leads  into  the  upper  Part  of  the  Concha  ; 
five  belong  to  the  Semi-circular  Canals ,  and  the 
two  laft  tranlinit  two  Branches  of  the  lofter  Por¬ 
tions  of  the  Auditory  Nerve ,  &c. 

The  External  Ear  collefts  the  Sounds,  and  aug¬ 
ments  the  Impreflion  by  the  various  Reflexions  the 
Voice  undergoes  in  itsPafiage  thro’  the  Folds  of  it. 

The  Ule  of  the  Mufcles  is  thought  to  contraft  or 
dilate  the  Concha ,  as  the  Tremblings  of  the  Air  are 
ftrong  or  weak. 

In  the  Internal  Ear  the  Tympanum  is  ftretched 
and  made  flack  again  by  the  Mufcles  of  the  Mal¬ 
leus  ;  in  the  Tenflon  of  it  both  Mufcles  aft,  but  in 
the  Relaxation,  only  the  External,  whole  Aftion 
it  is  to  reduce  it  from  a  Concave  to  a  Plain,  as  is 
manifeft  from  the  Infertion  of  the  Mulcles ;  the 
Determination  of  which  Aftion  proceeds  from  the 
various  Difpofitions  and  Appulfe  of  the  Objefts, 
as  a  fharp  Note  is  caufed  by  a  Body,  whofe  Parts 
are  fo  dilpofed,  as  to  be  capable  of  very  quick  Vi¬ 
brations,  which  they  as  fuddenly  imprefs  on  the 
Air :  On  the  contrary,  the  flat  Note  proceeds  from 
the  flower  Strokes  of  a  Body,  with  Parts  that  can 
only  be  lo  agitated  ;  to  which  Differences  the  Tym¬ 
panum  readily  complies,  and  does,  as  it  were,  put 
on  their  particular  Cliarafter;  this  is  delivered 
thence  to  the  Malleus ,  and  fo  forward,  till  at  laft: 
the  fiime  Fluftuation  is  caufed  in  the  Os  Petrofum , 
and  in  the  Labyrinth. 

The  Aqueduft  ferves  chiefly  for  the  Ingrefs  and 
Egrefsof  Air  to  and  from  the  Cavity,  into  which 
it  opens. 

From  the  Communication  of  the  harder  Portion 
of  the  Auditory  Nerve,  with  the  Branches  of  the 
Fifth  Pair,  which  are  diftributed  to  the  Organs  of  * 
the  Voice,  proceeds  that  Sympathy  betweenSpeak- 
and  Hearing.  From  the  Communication  of 
other  Nerves  follow  the  Motions  of  the  Body,  and 
even  of  the  Spirits,  which  often  accompany  the 
Sounds  we  hear ;  as  in  the  Eifefts  of  Mujck ,  &c. 

To  this  I  lhall  add,  Dr.  Keill’s  Anatomy  of 
the  Ear. 

The  Ear  is  divided  into  the  External  and  Inter¬ 
nal.  The  External  Edii  (whole  Parts  have  already 
been  delcrib’d  )  is  com  poled  of  the  Skin,  a  Carti¬ 
lage,  and  a  little  Fat.  The  Skin  of  this  Part  is 
thin  and  linooth,  it  flicks  dole  to  the  Cartilage 
by  means  of  fine  Membrane.  The  Cartilage  is 
in  that  Part  of  the  External  Ear  call’d  the  Pinna  ; 
and  the  Fat  in  that  Part  call’d  the  Lobe.  The 
.  Vellels  of  the  External  Ear,  are  Arteries  from 
the  Carctidal  Veins,  which  go  to  the  Jugulares , 
and  the  Nerves  from  the  Portia  Dura ,  and  fecond 
Pair  of  the  Neck. 
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The  External  Ear  is  tied  to  the  OsPetro/um  by 
a  ftrong  Ligament,  which  comes  from  the  B2ck- 
fide  of  the  Pinna.  Though  the  Ear  has  but  a  very 
obfeure  Motion,  yet  it  hath  two  Mufcles :  The 
firft  arifes  from  the  Outfide  of  the  Frontal  Mu- 
lcle,  where  it  joins  the  Crctaphite^  and  is  inferted 
into  the  Upper  and  Bac3c  Part  of  the  Pinna.  The 
fecond  arifes  from  the  Upper  and  Foremoil;  Part 
of  the  Procejfus  Mamillaris ,  and  is  inlerted  into 
the  Middle  and  Back  Part  of  the  Concha..  The 
firft  fhould  draw  the  Ear  upwards,  and  the  fe¬ 
cond  downwards  and  backwards ;  but  the  conti¬ 
nual  binding  of  our  Ears  when  young,  deprives 
us  of  their  Ufe.  The  Ufe  of  the  External  Ear 
is  to  gather  the  Sounds,  and  to  carry  them  to 
the  Internal.  Its  Inequalities  and  Circles  do  mo¬ 
derate  the  Violence  of  the  Air. 

The  Internal  Ear  begins  at  the  Conduit  which 
goes  from  the  Middle  of  the  Concha  to  the  Tym¬ 
panum  :  it  is  call’d  Meatus  Auditorius.  It  is  car¬ 
tilaginous  from  the  Concha  till  within  a  little  of 
the  Tympanum ,  where  it  is  bony  ;  yet  this  Carti¬ 
lage  goes  not  compleatly  round,  for  towards  the 
Temple  its  Edges  do  not  meet  by  above  a  Line. 
The  Paifage  is  crooked,  running  firft  upwards  and 
then  downwards  to  the  Tympanum.  It  is  covered 
within  by  a  pretty  thick  Membrane.  Betwixt 
this  Membrane  and  the  Cartilage,  efpecially 
where  it  is  flit,  there  are  a  great  Number  of  lit¬ 
tle  Glands,  whole  Execretory  Channels  piercing 
this  Membrane,  carry  a  yellow  fort  of  Excrement 
into  the  Meatus ,  which  hinders  Infetts  or  any 
other  thing  to  enter  the  Ear. 

At  the  further  Extremity  of  this  Conduit,  there 
is  a  thin  tranfparent  Membrane  ftretch’d  out  like 
the  Head  of  a  Drum,  upon  a  bony  Circle,  which 
wants  about  half  a  Line  of  being  compleat.  The 
Handle  of  the  Malleolus  is  tied  to  this  Membrane, 
which  it  draws  fomewhat  inwards,  making  it  a 
a  little  Concave  towards  the  Meatus  Auditorius : 
And  there  runs  a  l'mall  Twig  of  a  Nerve  from 
the  fifth  Pair  upon  its  Iniide,  call’d  Chorda  Tym - 
pani ;  for  the  Membrane  it  felf  is  called  Tym¬ 
panum. 

Behind  this  Membrane  there  is  a  pretty  large 
Cavity,  called  the  Barrel ;  it  is  about  three  or 
four  Lines  deep,  and  five  or  fix  wide.  It  is  lined 
with  a  fine  Membrane,  on  which  there  are  feve- 
ral  Veins  and  Arteries.  It  is  always  full  of  a 
purulent  Matter  in  Children.  In  this  Cavity 
there  are  four  fmall  Bones,  of  which, 

The  firft  is  the  Malleolus ,  or  Hammer,  fo 
called  becaufe  of  its  Shape.  Its  Head  hath  on 
its  lower  Side  two  Protuberances,  and  a  Cavity 
whereby  its  joyned  to  the  Incus  by  Ginglymus  : 
Its  Handle,  which  is  pretty  long  and  linall,  is 
faftened  to  the  Tympanum.  Near  its  Head  it  has 
two  linall  Procefles,  and  it  is  moved  by  three 
Mufcles. 

The  Firft  is  called  the  Externus  ;  it  arifes 
from  the  upper  and  external  Side  of  the  Meatus 
Auditorius ,  and  is  inferted  into  the  upper  and 
longer  Procefs  of  the  Malleolus ,  which  it  draws 
outwards.  This  is  neceflary  when  Sounds  are  too 
great,  which  might  break  the  Tympanum. 

The  Second  is  the  Obliquus ;  it  lies  in  the  ex¬ 
ternal  Part  of  the  Conduit  which  goes  to  the  Pa¬ 
late  and  entring  the  Barrel,  it  is  contained  in  a 
Sinuofity  of  the  Bone  by  the  upper  Edge  of  the 
Tympanum ,  and  is  inlerted  into  the  flender  Pro- 
cels  of  the  Hammer,  alfifting  the  former  Mufcle 
in  its  Aftion. 


The  Third  is  the  Int emus ,  which  arifes  from 
the  Extremity  of  the  bony  Part  of  the  Conduit 
which  leads  to  the  Fauces,  and  lies  in  a  Sinus  of 
the  Os  Petrefnm,  till  it  paltes  over  a  little  Riling 
of  the  Bone  at  the  Fenejlra  Ovalis,  to  be  inferted 
into  the  pofterior  Part  of  the  Handle  of  the  Mal¬ 
leolus.  T  his  Mulcle,  by  pulling  the  Hammer  in¬ 
wards,  diftends  the  Tympanum. 

The  Second  fmall  Bone  is  call’d  Incus ,  the  An¬ 
vil  :  It  has  a  Head,  and  two  Legs.  Its  Head  has 
a  Protuberance,  and  two  Cavities,  whereby  it  is 
articulated  with  the  Hammer;  the  Ihorter  of  its 
Legs  is  tied  to  the  Side  of  that  Conduit  which 
goes  to  the  Procefj'us  Mamillaris ,  and  its  longer 
Leg  to  the  Head  of  the  Third  Bone,  called, 

The  Stapes ,  or  Stirrop,  becaufe  of  its  Refem- 
blance.  ’Tis  of  a  Triangular  Figure,  being  made 
ot  two  Branches  fet  upon  a  flat  Bafis,  which 
ftands  upon  the  Foramen  Ovale.  The  Space  be¬ 
tween  the  two  Branches  is  fill’d  up  by  a  fine  tranf¬ 
parent  Membrane  ;  the  Union  of  the  two  Branches 
is  called  the  Head  of  the  Stirrop,  in  which  there 
is  a  fmall  Cavity,  in  which  lies  the  Fourth  Bone. 
There  is  a  fmall  Mulcle  which  ariles  out  of  a  fmall 
Canal  in  the  bottom  of  the  Barrel,  and  which  is 
inferted  into  the  Head  of  the  Stirrop. 

The  Os  Orbiculare ,  which  is  a  very  fmall  Bone, 
being  Convex  on  that  Side  which  is  received  in 
the  Cavity  of  the  Head  of  the  Stirrop,  and  hollow 
on  the  other  Side,  where  it  receives  the  long  Leg 
of  the  Anvil,  which  is  only  joyned  to  the  Stirrop 
by  means  of  this  Fourth  Bone. 

Befides  thele  Bones,  there  are  feveral  Holes  in 
the  Barrel.  The  Firft  is  in  its  fFore-part  neareft 
the  Tympanum.  It  is  the  Entry  to  the  Sinus  in 
the  Mammillary  Procefs.  The  Second  is  the  Ori¬ 
fice  of  a  Conduit,  which  opens  behind  the  Palate 
of  the  Mouth.  The  Beginning  of  this  Conduit  is 
bony  ;  and  its  Extremity,  which  is  near  the  Uvula , 
is  membranous.  Part  of  the  Air  which  we  breathe, 
enters  by  this  Conduit  into  the  Ear.  The  Third 
and  Fourth  are  in  the  Internal  Procefs  of  the  Os 
Petrofum.  The  one  is  called  Fenejlra  Ovalis  ; 
the  Bafis  of  the  Stirrop  ftands  upon  it  ;  it  is  the 
Entry  to  the  Vejlibulum.  The  other  is  called  Fe¬ 
nejlra  Rotunda  ;  it  is  covered  by  a  fine  Membrane, 
inchafed  in  a  Rift  of  this  Hole  ;  it  leads  to  the 
Cochlea. 

The  Vejlibulum  is  a  Cavity  in  the  Os  Petrofum , 
behind  the  Fenejlra  Ovalis  ;  it  is  covered  with  a 
fine  Membrane :  In  it  open  the  Semi-circular  Pipes 
of  the  Labyrinth.  The  upper  Turning  of  the 
Cochlea ,  and  the  Auditory  Nerve,  pierces  into  it 
aifo. 

The  Labyrinth  is  made  of  three  Semi-circular 
Pipes  excavated  in  the  Os  Petrofum  ;  they  open 
by  five  Orifices  into  the  Vejlibulum.  That  which 
is  called  the  Superior  Pipe,  joins  one  of  its  Extre¬ 
mities  with  one  of  the  Extremities  of  that  which 
is  call’d  the  Inferior  Pipe  ;  and  thefe  two  Extre¬ 
mities  open  by  one  Orifice,  but  the  middle  Pipe 
opens  at  each  End  by  it  felf  into  the  Vejlibulum. 

The  laft  Cavity  of  the  Ear  is  the  Cochlea ;  it  re- 
fembles  a  Snail’s  Shell.  Its  Canal,  which  winds 
in  a  Spiral  Line,  is  divided  in  two,  the  Upper 
and  Lower,  by  a  thin  Lamina  Spiralis.  The 
Edge  of  this  Lamina  is  membranous,  where  there 
are  feveral  Holes,  through  which  Twigs  of  the 
Auditory  Nerve  pals  from  the  one  Canal  to  the 
other.  The  Upper  Canal  opens  into  the  Vejiibu- 
lum ,  and  the  Lower  into  the  Barrel ,  by  the  fe¬ 
nejlra  Rotunda. 

The 
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The  Veffels  of  the  Internal  Ear  are  Arteries  and 
Veins  from  the  Internal  Carotides  and  Jugulars. 
The  Nervus  Auditorius  enters  by  the  Hole  in  the 
Internal  Procels  of  the  Os  Petr  of um.  It  conlifts  of 
two  Bundles,  of  which  one  is  hard,  the  other  foft. 
Its  Port lo  Mollis  is  diftributed  through  all  the 
Cochlea  and  ■ Labyrinth  ;  and  the  Pcrtio  Dura  is 
bellowed  on  the  External  Parts  about  the  Ear. 

Sounds  being  gather’d  by  the  External  Ear,  pafs 
through  the  Meatus  Auditorius ,  and  beat  upon 
the  Tympanum ,  which  moves  the  four  little  Bones 
in  the  Barrel.  In  like  manner  as  it  is  beat  by  the 
External  Air,  thefe  little  Bones  move  the  Internal 
Air  which  is  in  the  Barrel  and  Vejiibulum  :  which 
Internal  Air  makes  an  Impreflion  upon  the  Audi¬ 
tory  Nerve  in  the  Labyrinth  and  Cochlea ,  acording- 
ly  as  it  is  moved  by  the  little  Bones  in  the  Barrel. 
So  that,  according  to  the  various  Refractions  of 
the  External  Air,  the  Internal  Air  makes  various 
Impreflions  upon  the  Auditory  Nerve,  the  im¬ 
mediate  Organ  of  Hearing  :  Thefe  different  Im¬ 
preflions  reprelent  different  Sounds. 

See  Maria  Vdltalva  de  Aure  Humana  TraSlatus. 
EARING,  aboard  a  Ship,  is  that  Part  of  the 
Bolt-Rope  ( or  Rope  wherein  the  Sail  is  fewed  ) 
which  at  the  four  Corners  of  the  Sail  is  left  open 
in  the  Form  of  a  Ring:  The  two  uppermoft  of 
which  four  Earings  are  put  over  the  Yard-Arms  to 
fallen  the  Sail  to  the  Yard ;  and  into  the  lower 
Earings  the  Tacks  and  Sheets  are  feized,  or,  as  Jthey 
call  it,  are  there  bent  unto  the  Clew . 

EARL,  anciently  was  the  Title  given  to  fuch 
as  were  Alfociates  to  the  King  in  his  Councils  or 
Martial  Expeditions;  as  Comes  was  to  thole  who 
followed  the  Magiflrates  of  Rome ,  as  their  Depu¬ 
ties  to  execute  their  Offices  for  them  ;  and  this  Ti¬ 
tle  died  always  with  the  Man.  The  old  Way  of 
making  Earls  was  only  C'mSluram  Gladii  Comita - 
tus ,  without  any  formal  Method  of  Crecation. 
But  William  the  Conqueror,  faith  Cambden ,  gave 
this  Dignity  in  Fee  to  his  Nobles,  annexing  it  to 
this  or  that  County,  and  allotting  them  a  Propor¬ 
tion  of  Money,  anling  from  the  Prince’s  Profits, 
for  the  Pleadings  and  Forfeitures  of  the  Province. 
Now,  and  long  lince,  Earls  are  made  by  the  Kings 
of  England ,  by  their  Charters;  but  without  any 
Authority  over  any  County,  and  without  any 
Profit  arifing  from  thence,  but  l’ome  annual  Sti¬ 
pend  out  of  the  Exchequer  for  Honour’s  Sake. 
The  Solemnity  of  their  Creation  you  may  find 
at  large  in  Stow’ s  Annals.  Their  Place  is  next 
after  a  Marquis,  and  before  a  Vifcount. 

EARTH.  The  Surface  of  the  whole  Earth,  Mr. 
Kelly  in  his  Examination  of  Dr.  Burnet’s  Theory , 
makes  to  be  170981012  Italian  Miles,  and  the  Ita- 
lian  Mile  is  little  lefs  than  the  Engl  if})  one. 

The  Ambit  of  the  Earth  (or  the  Circumference 
of  a  Great  Circle  of  it)  according  to  the  French 
Mealures,  is  123249600  Paris  Feet,  or  246497* 
Englifh  Miles. 

The  Mean  Semi-diameter  of  the  Earth  is 
196158000  Paris  Feet,  or  3933  Miles  (of  5000 
Feet  to  a  Mile;)  But  the  Earth  is  higher  at  the 
Equator  than  at  the  Poles  by  82500  Feet  or  17 
Miles. 

So  that  the  Radius  of  the  Earth  may  be  taken  in 
a  round  Number  as  200000000  Feet. 

The  Solid  Content  of  the  Globe  of  the  whole 
Earth  is  30000  000000  000000  000000  Cubick 
Feet.  .... 

According  to  Mr.  CaJJiniy  the  Earth’s  greateft 
Diflance  from  the  £un  is  22374,  mean  Dillance 


22000,  and  leafl  Diflance  8022  Semi-diameters  of 
the  Earth. 

On  Suppofition  that  the  Sun’s  Parallax  be  32 
Seconds,  which  is  a  Mean  between  40  Seconds  and 
24  Seconds,  the  Earth’s  mean  Diflance  from  the 
Sun  will  be  54000000  of  Miles.  Mr.  Wbijlon. 

Sir  If  Newton  takes  the  Earth’s  Diameter,  feen 
from  the  Sun,  to  be  24  Seconds,  and  confequently 
the  Sun’s  Parallax  to  be  12  Seconds ;  which  agrees 
with  our  Accurate  Allronomer  Mr.  Flamfleady 
and  Herron’s  Obfervations ;  and  then  the  Dillance 
from  the  Earth  to  the  Sun  will  be  much  greater. 

The  Figure  of  our  Earth  is  molt  probably  that 
of  an  Oblate  Spheroidy  fwelling  out  towards  the 
Equatorial  Parts,  and  flatted  or  contraded  towards 
the  Poles ;  fo  that  the  Diameter  of  it  at  the  Equa¬ 
tor,  is  longer  than  the  Axis  by  about  34  Miles, 
according  to  Sir  If  Newton  ;  for  the  Polar  Di¬ 
ameter  or  A^xis :  is  to  the  Equatorial  one::  As 
689  :  to  692. 

If  the  Earth  were  ever  in  a  Fluid  State,  its  Re¬ 
volution  round  its  Axis  muff:  neceffarily  make  it 
put  on  fuch  a  Figure  ;  becaufe  near  the  Equatorial 
Parts  mull  needs  be  the  greatefl  Centrifugal  Force, 
and  confequently  there  the  Fluid  would  rife  anci 
fwell  mofl. 

And  that  it  fhould  be  fo  now,  feems  neceffary 
to  keep  the  Sea  in  the  Equinodial  Regions  from 
overflowing  the  Earth  thereabouts. 

Experiments  alfb  made  on  Pendulums,  which 
require  different  Lengths  to  fwing  Seconds  here, 
and  at  the  Equator,  prove  the  fame  thing. 

And  if  what  Mr.  Cajfini  fays,  in  Pbilofiphical 
Tranfaciionsy  Numb.  278.  is  certain  from  Experi¬ 
ence,  viz.  that  the  Degrees  of  one,  and  the  lame 
Meridian  on  the  Earth,  increafe  about  ri-r  Part  as 
you  go  Southward,  or  are  longer  towards  the 
Equator  in  any  Proportion,  then  the  Earth  mu  ft 
needs  be  of  fuch  a  Figure,  as  indeed  is  that  of 
Jupiter y  as  appears  from  Obfervation. 

The  Learned  Dr.  Gregorjy  in  his  AJlronomia 
Geometrica  &  Phyjlcay  Prop.  52.  Lib.  3.  fhews  a 
Method  to  determine  the  Figure  of  the  Earth  ex- 
adly,  and  to  find  the  Ratio  of  the  Axis  of  it  to 
its  Equatorial  Diameter  :  And  demonflrates,  That 
the  Earth  mufl  be  of  the  Figure  now  mentioned, 
viz.  an  Oblate  Spheroid. 

He  fhews  alio,  That  the  Prolate  Spheroidical 
Figure  of  the  Earth,  is  the  Reafon  both  of  the 
Receflion  of  the  Equinodial  Points ;  and  alio. 
That  the  Earth’s  Axis  doth  twice  every  Yean, 
change  its  Inclination  to  the  Ecliptick,  and  as 
often  return  back  again  to  its  former  Pofition. 
Aftron.  Pag.  77.  Lib,  I.  Prop.  64. 

The  Eartii’s  mean  Revolution,  in  refped  of  the 
fix’d  Stars,  is  23  Hours,  56  Minutes. 

Captain  Halley ,  in  his  Obfervation  of  Mercury 
in  the  Sun  at  St.  Helenay  1677,  tells  us,  That  the 
Annual  Motion  of  the  Earth  is  lo  exceeding  l’wifr, 
as  far  to  exceed  that  of  a  Bullet  fhot  out  of  a 
Cannon,  and  to  be  after  the  Rate  of  3  Englijh 
Miles  and  an  half  in  a  Second,  which  is  210  Allies 
in  a  Minute,  and  12600  Miles  in  an  Hour. 

The  A.xis  of  the  Earth  is  inclined  to  that  of  the 
Ecliptick,  in  an  Angle  of  66  Degrees  30  Alinutes. 

And  tho’  in  one  Annual  Revolution,  its  A.xis 
appears  to  keep  exadly  parallel  to  it  felf ;  yet  in 
many  Yrears  this  Pofition  becomes  fenflbly  chang¬ 
ed.  Greg.  Afron. 

The  Earth  doth  not  deferibe  an  Orbit  round  the 
Sun  properly  by  her  own  Center,  but  by  the  Com¬ 
mon  Center  of  Gravity  of  the  Earth  and  the  Moon. 

And 
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And  this  is  the  Reafon  of  the  Inequality  of  the 
Earths  Motion.  Greg.  Afircn. 

The  Earth’s  Horizontal  Parallax  to  an  Eye  at 
the  Sun’s  Surface,  will  be  fixteen  Minutes,  the 
half  of  the  Sun’s  apparent  Diameter. 

Our  moft  Accurate  Aftronomer  Mr.  Flamfead, 
found  the  Diftance  of  the  Pole-Star  from  the  Pole, 
to  be  greater  about  the  Summer  Solftice  than  at  the 
Winter,  by  about  40  or  45  Seconds ;  and  this  he 
faith,  he  confirmed  by  repeated  Obfervations, 
made  for  above  feven  Years  fuocefiively,  as  he 
acquaints  Dr.  JVallis  in  a  a  Latin  Letter  to  him 
in  the  Year  1698,  which  Letter  is  publifhed  in 
the  Third  Volume  of  Dr.  Wallis’s  Latin  Works : 
And  fince  that  he  hath  told  me,  That  he  finds  a 
fenfible  Annual  Parallax  in  others  of  the  fixed 
Stars,  as  well  as  that ;  and  from  thence  he  con¬ 
cludes  (  I  think  very  juftly  )  that  the  Earth  muft 
move  annually  round  the  ^Sun. 

As  to  the  Reafon  of  the  Parallelifm  of  the 
Earth’s  Axis  in  all  Parts  of  its  Annual  Orbit,  lee 
the  Word  Parallelifm. 

That  the  Earth  is  nearer  to  the  Sun  in  Decern - 
ber ,  than  it  is  in  "June  ;  and  confequently,  that 
its  Perihelion  is  in  the  Month  of  December ,  is 
plain, 

Firft,  Becaufe  the  Sun’s  apparent  Diameter  is 
then  greater  than  at  Midfummer. 

And  alfo,  Becaufe  the  Earth  moves  much  fivift- 
cr  then,  by  one  25th  Part,  than  at  Midfummer. 

And  from  hence  it  is,  that  there  are  about  eight 
Davs  more  in  the  Summer  Half-Year,  from  March 
to  September ,  than  in  the  Winter,  from  Septem - 
ber  to  March. 

Mr.  Whifion ,  in  his  Lemmata ,  proves  very  ea- 
fily,  That  the  Annual  Motion  belongs  to  the 
Earth  about  the  Sun,  not  to  the  Sun  about  the 
Earth. 

For  when  from  the  Moon's  Orbit ,  and  the 
Planet’s  Orbits ,  and  Periodical  Times ,  ’tis  certain, 
That  the  Law  of  Gravitation  towards  the  Earth 
and  towards  the  Sun  is  the  fame ;  and  by  conie- 
quence,  all  the  Periodical  Times  of  Bodies  revol¬ 
ving  about  each  of  them,  are  in  the  fame  Propor¬ 
tion  to  one  another,  compared  with  their  Several 
Diflances  from  each  of  them  ;  on  which  Hypothe¬ 
cs  this  Proportion  Suits  the  Phcenomena  of  Na¬ 
ture  :  the  lame  mull  be  the  true  one,  and  to  be 
fully  acquiefc’d  in. 

Now  ’tis  known,  That  on  the  Hypothecs  of 
the  Earth’s  Annual  Motion,  her  Periodical  Time 
exactly  Suits,  and  is  So  between  that  of  Mars  and 
Venus,  as  the  Proportion  obferved  through  the 
whole  Syjlem ;  but  on  the  other  Hypothecs  ’tis 
enormoully  different  :  For  when  the  Moon  un¬ 
doubtedly,  and  on  this  Hypothecs ,  the  Sun  alio 
revolves  about  our  Earth  ;  and  when  the  Diflance 
of  the  Sun  is  to  that  of  the  Moon,  as  about 
10000  to  46 :  and  the  Moods  Periodical  Time 
left  than  28  Days ;  the  Periodical  Tune  of  the 
Sun  is  by  the  Rule  of  Three  diScoverable  thus : 

As  the  Cube  of  the  Moods  Diftance,  46  equal 
to  9733d:  (to  the  Cube  of  the  Sun’s  Diftance 
10000  equal  to  1000000000000,  or  almoft  as  1  to 
10000000)  : :  fo  muft  the  Square  of  the  Moon’s 
Periodical  Time,  28  Days  equal  to  784:  be  to 
the  Square  of  the  Sun’s  Periodical  Time, 
7840000000,  whole  Square  Root  88204,  are  Days 
alio,  equal  to  242  Years. 

So  that  on  the  Hypotbefis  of  the  Surf s  Revo¬ 
lution  about  the  Earth,  its  Perodical  Time  muft 
undoubtedly  be  242  Years,  which  all  Experience 


attefts  to  be  but  a  lingle  one  :  So  that  the  Contro* 
verfy  between  the  Ptolemaick  and.  Pythagorean  Sy * 
ferns  of  the  World,  is  to  a  Demonftration  deter¬ 
mined,  and  the  Earth’s  Annual  Motion  for  ever 
unquellionably  eftablilhed. 

N.  B.  This  Computation  is  upon  a  Supposi¬ 
tion,  that  the  Sun’s  Horizontal  Parallax  is 
32  Seconds,  which  Mr.  Whifon  takes  as  a 
middle  Rate  :  But  if  you  fuppofe  it  to  be 
but  10  Seconds,  which  agrees  much  better 
with  the  Observations  of  our  greateft  Aftro- 
nomers,  Mr.  Flamfead  and  Mr.  CaJJini ,  who 
both  make  the  Sun  to  be  diftant  from  us 
1 1000  Semi-diameters  of  our  Earth  ;  then 
the  Sun’s  Motion  thro’  the  Magnus  Or - 
bis ,  will  be  found  not  to  be  performed  in 
lels  than  597,3  Years,  as  any  one  may  ealily 
find  by  Calculation,  as  above. 

He  tells  us  alfo,  Lemma  56.  That  if  our  Earth 
once  revolved  about  the  Sun  in  a  Circular  Orbit, 
whole  Semi-diameter  were  equal  to  the  Earth’s 
Original  Diftance  from  the  Sun,  6  Degrees  paft  its 
Perihelion,  the  Annual  Period  was  exaftly  equal 
to  12  Synodical  or  1 3  Periodical  Months.  ’Tis  evi¬ 
dent,  that  12  Synodical,  or  13  Periodical  Months, 
(equal  to  each  other  in  this  Cafe)  are  355  Days, 
4  Hours,  19  Minutes.  ’Tis  alfo  evident,  that  the 
Eccentricity  of  the  Earth’s  Orbit,  or  the  Diftance 
between  the  Focus  and  Center  of  its  Ellipfs ,  was, 
according  to  the  ancient  Aftronomers,  Hipparchus 
and  Ptolemy,  rrA  of  the  entire  middle  Diftance. 
By  the  Moderns  ’tis  found  lomewhat  left,  (and 
thole  who  know  Sir  If.  Newtorf s  Philofopb}', 
will  eafily  allow  ©f  fome  Diverfity  in  different 
Ages)  by  Tycho  ’twas 'determined  to  be  near  r-4# ; 
by  CaJJfni  lince  Til- ;  and  laft  of  all,  by  our 
moft  accurate  Obferver  Mr.  Flamfead  — Sr-lAr  or 
near  r^1—,  as  CaJJini  had  before  determined. 

All  which  coniidered,  we  may  very  juftly  take 
the  Middle  between  the  Ancient  and  Modern  Ec¬ 
centricity,  rThrj  for  the  true  Original  one,  and 
about  -rgfVnr?  or  more  nicely  r^?,  for  the 
Difference  between  the  Ancient  Semi-diameter  of 
the  Circular  Orbit  and  the  middle  Diftance  in  the 
prefent  Eccliptick  one  ;  the  Point  of  Acceleration 
being  about  6  Degrees  paft  the  Perihelion ,  not  juft 
at  it. 

Then,  by  the  Golden  Rule ,  As  the  Cube  of 
100000  (the  middle  Diftance  in  the  Ellipfs )  : 
to  the  Cube  of  98154,  (the  Semi-diameter  of  the 
Ancient  Circle)  ::  fo  is  the  Square  of  525949, 
(the  Number  of  Minutes  in  our  prefent  Solar 
Year)  :  to  the  Square  of  the  Number  of  Minutes 
in  the  ancient  Solar  Year,  whofe  Root  being 
511459  Minutes,  or  355  Days,  4  Hours,  19  Mi¬ 
nutes,  appears  to  be  exadtly  and  furprizingly  equal 
to  the  Lunar  Year  beforeinentioned. 

Upon  this  Hypothefs  the  ancient  Solar  and  Lu¬ 
nar  Year  were  exa&ly  commenfurate  and  equal ; 
and  11  Days,  1  Hour,  30  Minutes,  fhorter  than 
the  prelent  Solar  Year. 

EARTH.  There  have  been  feveral  Methods 
thought  of  tp  find  the  Magnitude  of  the  Earth  : 
As,  1.  To  find  its  Diameter ,  by  having  the  Height 
of  fome  very  eminent  Mountain ,  arid  the  Length 
of  a  Vifual  Ray,  that  Jhall  be  a  Tangent  to  the 
Earth’s  Surface  at  fome  confiderable  Difiance  from 
the  Top  of  the  Hill :  For  the  Square  of  ftich  a  Tan¬ 
gent  being  (by  35  E.  3.)  equal  to  the  Reftangie, 
under  the  whole  Line  made  by  the  Earth’s  Di¬ 
ameter 
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ameter,  and  the  Height  of  the  Mountain  together, 
if  you  divide  D  C  A  by  C  B,  i.  e. 


the  Square  of  the  Diftance,  from  the  Top  of  the 
Hill  to  the  Earth’s  Surface,  by  the  Hill’s  Height, 
the.  Quotient  will  be  the  Line  C.  E,  (viz.)  the  Ag¬ 
gregate  of  the  Earth’s  Diameter  and  the  Moun¬ 
tain’s  Height ;  the  latter  of  which  being  given, 
the  former  is  fo. 

2.  Let  a  Speftator  on  the  Top  of  a  high  Hill, 
as  at  C ,  with  an  Inftrument,  take  the  Angle 
D  CB ;  which  may  belt  be  done  by  the  Help  of 
the  Sun  or  Moon’s  being  in  the  Horizon  ;  for  that 
Way  the  Horizon  will  be  the  moll  accurately  de¬ 
termin’d.  Then  the  Length  of  the  Tangent  C  Z), 
being  fome-how  known,  in  the  Right  angled  A. 
D  C  A ,  the  Line  D  A  wz  to  the  Earth’s  Semi-di¬ 
ameter  may  ealily  be  drawn,  and  its  Length  found 
by  Calculation. 

3.  The  Angle  D  C  A  being  taken,  and  the 
Mountain’s  Height  C  B  known  ;  the  Earth’s  Ra¬ 
dius  B  A  may  be  had  without  knowing  the  Di- 
llance  CD:  For  in  the  A  Z)  (7  >4  all  the  Angles 
are  known,  and  the  Length  B  C  is  only  the  Ex- 
cefs  of  the  Secant  C  A  above  the  Radius  BA  or 
A  D ;  wherefore  by  the  Tables  of  Sines,  Tangents, 
and  Secants,  the  Radius  A  D  will  be  known. 

There  is  alfo  another  way  a-kin  to  thefe,of 
finding  a  Part  of  the  Circumference  of  a  great 
Circle  on  the  Earth,  by  having  the  Altitude  of 
two  high  Mountains,  and  their  Diftance  from  eaeh 
other.  But  none  of  thefe  Ways  can  be  depended 
upon,  tho*  they  are  built  upon  Geometrical  Prin¬ 
ciples,  and  are  great  Iuftances  of  the  due  Thought 
and  Penetration  of  the  Inventers ;  becaufe  there 
will  be  fo  many  unavoidable  Difficulties  in  the 
different  Refraftion  of  the  Atmofphere,  in  taking 
the  exaft  Height  of  the  Mountains,  or  the  Di¬ 
ftance  of  their  Tops  from  the  Earth’s  Surface  in 
Z),  that  there  can  nothing  certain  be  determin’d 
from  hence. 

The  beft  Method  therefore  to  gain  this  Point,  is 
that  which  Mr.  Norwood  here  in  England,  and 
Mr.  Picart  in  France ,  proceeded  in  j  which  was 
to  meafure  the  Diftance,  in  Miles,  or  rather  in 
Yards  or  Feet,  between  two  Places  lituate  under 
the  fame  Meridian,  and  at  leaft  a  Degree  one  from 
another  ;  tliat  fo  the  Number  of  Miles  contain’d 
in  one  Degree  of  a  great  Circle  of  the  Earth,  being 
exaftly  known,  the  Earth’s  Circumference  will  be 
ealily  had,  by  only  multiplying  thole  Miles  by 
360.  And  this  the  French  Mathematicians  lcem 
to  have  done  fo  nicely,  that  hardly  any  thing 
more  exaft  can  be  expefted.  They  make  the  Am¬ 
bit  of  the  Earth  to  be  123249600  Paris  Feet  5 
Vol,  I. 


that  is,  nearly  131630573  Englijh  Feet,  or  24930 
of  our  Statute  Miles.  Whence  the  DiameteC 
mull  be  41890310  EngliJJ)  Feet,  and  nearly  *7935 
Statute  Miles. 


Of  the  Figure  of  the  EaRT1I6 


t)r.  yobn  Keil ,  in  a  Book  that  he  wrote  again  ft: 
t)r.  Burnet's  Theory  of  the  Earth,  has  fhewn,  how 
the  Figure  of  the  Earth  is  deduc’d  from  the  Laws 
of  Gravity  and  centrifugal  Force. 

It  is  true  he  has  made  a  Miftake  concerning  the 
Meafure  of  the  Degrees  of  an  Ellipfe  ;  but  all  that 
he  relates  as  to  the  Oblate  Spheroidical  Figure  of 
the  Earth  is  right ;  and  the  final!  difference  of  ta¬ 
king  15  Paris  Feet  for  the  Space  that  a  Body  falls 
through  in  a  Second  of  Time,  inftead  of  15  Feet 
1  Inch  and  2  Lines,  and  a  number  of  Feet  a  little 
lefs  than  true  for  the  Diameter  of  the  Earth  (which 
was  not  fo  well  known  in  the  Year  1698,  when  he 
wrote)  will  not;at  all  invalidate  his  Demonftration 
and  Proof,  which  is  as  follows* 

To  prove  that  the  Earth  is  higher  at  the  Equa- 
tor  than  at  the  Poles,  he  fuppofes  firft,  that  at  the 
Beginning  of  the  World,  the  Earth  was  fluid  and 
fpherical ;  but  that  Almighty  God  having  after¬ 
wards  given  it  a  Motion  round  its  own  Axis,  all 
Bodies  upon  the  Earth  would  defcribe,  either  the 
Equator  or  Circles  parallel  to  the  Equator,  and 
by  confequence,  all  would  endeavour  to  recede 
from  the  Center  of  their  Motion. 

Here  it  is  to  be  obferv’d,  that  if  a  Body  does 
freely  revolve  in  a  Circle  about  the  Center,  as  the 
Planets  do  about  the  Sun,  that  its  centripetal  Force 
(or  that  Force  by  which  it  is  drawn  towards  the 
Center)  is  always  equal  to  its  Force  by  which  it 
endeavours  to  recede  from  the  Center ;  for  the 
Force  which  detains  a  Body  in  its  Orbit,  mull  be 
equal  to  the  Force  by  which  it  endeavours  to  re¬ 
cede  from  its  Orbit,  and  to  fly  oft' in  a  Tangent. 

This  may  be  clear  by  the  Example  of  a  Body 
turned  round  a  Center  by  the  help  of  a  Thread, 
which  detains  a  Body  in  its  Orbit ;  the  Thread 
being  ftretch’d  by  the  Motion  of  the  Body,  will 
endeavour  to  contrail  it  felf  equally  towards  both 
Ends,  by  which  it  will  pull  the  Center  as  much 
towards  the  Body,  as  it  doth  the  Body  towards 
the  Center. 


Now  this  centrifugal  Force  is  always  proporti* 
onal  to  the  Periphery,  which  each  Body  deferibes 
in  its  diurnal  Motion,  by  the  firft  Theorem  of  Hu- 
genius  de  vi  centrifuga  :  So  that  under  the  Equa¬ 
tor,  which  is  the  largeft  Circle,  the  centrifugal 
Force  would  be  the  greateft,  and  ftill  grow  lels  as 
we  approach  the  Pole,  where  it  quite  vanilheth 
there  being  no  diurnal  Motion  there.  And  with¬ 
out  doubt,  all  Bodies  having  this  centrifugal 
Force,  by  which  they  endeavour  to  recede  from 
the  Center  of  their  Motion,  would  fly  oft'  from 
the  Earth,  if  they  were  not  kept  in  their  Orbit 
by  their  Gravity,, or  that  Force  by  which  they 
are  prefs’d  towards  the  Center  of  the  Earth,  which 
is  much  ftronger  upon  ouf  Earth,  than  the  centri¬ 
fugal  Force  ;  and  becaufe  the  Gravity  upon  the 
Surface  of  the  Earth  is  always  the  fame ;  but  the 
centrifugal  Force  alters  and  grows  lels,  the  nearer 
we  come  to  the  Poles  5  it  is  plain,  that  the  Gra¬ 
vity  under  the  Equator,  having  a  greater  Force 
to  oppofe  it,  than  that  which  is  near  the  Poles 
will  not  aft  fo  ftrongly  in  the  one  Place  as  in  the 
other  ;  and  confequently,  Bodies  will  not  be  fo 

heavy  under  the  ./Equator  as  at  the  Poles. _ 

3b 


If 


EAR 


EAR 


If  the  Circle  PE  P  Q  P  reprefent  the  Earth, 
JE  Q_  the  Equator,  and  P  P  the  Foies  ;  if  C  be  a 
Body  in  the  Equator,  it  is  evident,  that  it  will 

be  pull’d  by  two 
contrary  forces  ; 
namely,  that  of  its 
Gravity, which  pulls 
it  towards  the  cen¬ 
ter,  and  that  of  its 
centrifugal  force 
which  pulls  it  from 
it. 

Now  if  both  thefe 
forces  were  equal,  it 
is  evident,  it  would 
go  neither  of  thele 
ways,  but  if  one  were  Wronger  than  the  other,  it 
would  move  where  the  ftrongeft  Force  pulls  it  ;  but 
only  with  a  Velocity  which  is  proportional  to  the 
differences  of  thele  two  Forets,  and  therefore  it 
would  not  defend  fo  fait,  as  if  there  were  no  centri¬ 
fugal  Force  pulling  again  ft  it ;  that  is,  a  Body  in  the 
Equator  does  not  prefs  lefs  toward  the  Center  than  at 
the  Pole, where  there  is  no  centrifugal  Force  to  leften 
its  Gravity :  Therefore  Bodies  of  the  lame  Denfity, 
are  not  lo  heavy  in  one  Place  as  in  another. 

Notv,  in  a  fpherical  Fluid,  all  whofe  Parts  gra¬ 
vitate  towards  the  Center,  I  think  it  is  evident, 
from  the  Principles  of  Hydroftaticks  and  Fluidity, 
that  all  thole  Bodies  which  are  equally  diftant 
from  the  Center,  mull  be  equally  prefs’d  by  the 
Weight  of  the  incumbent  Fluid  ;  and  if  one  Part 
come  to  be  more  prefs’d  than  another,  that  which 
is  moft  prefs’d  will  thruft  that  which  is  leaft  out 
of  its  Place,  till  all  the  Parts  come  to  an  -Equili¬ 
brium  one  with  another  And  this  is  known  by  a 
common  and  eafy  Experiment.  If  you  take  a  re¬ 
curved  Tube  and  nil  it  with 
Water,  or  any  other  Fluid,  it 
x  will  rife  equally  in  both  Legs 

of  the  Tube,  fo  that  the  Sur- 
T*  GcQH  faces  C  E  and  P  l  are  equally 
ii  rl  prefs’d  by  the  incumbent  Co¬ 
lumns  B  C  E  D  and  G  P  I H. 
But  if  one  of  the  Legs  of  this 
Tube  Ihould  be  fill’d  with 
Oil,  or  fome  other  lighter 
Fluid,  and  the  other  with  Wa¬ 
ter,  the  lighter  Fluid  will  rife  higher  than  the 
other  ;  for  otherwife  thefe  Surfaces,  which  are 
equally  diftant  from  the  Center,  would  not  be 

equally  prefs’d.  juft  f0  if  P  JE  M 

PS  reprefents  a  fluid 
Sphere  which  may 
be  imagin’d  to  be 
compos’d  of  a  great 
many  communicat¬ 
ing  Canals  or  Tubes, 
the  fluid  of  every 
one  of  which  pref 
fes  upon  the  Center; 
now  if  the  Fluid  in 
every  one  of  thefe 
Tubes  wras  of  equal  Weight  or  Gravity,  it  is  plain, 
that  by  that  means  they  would  alfobe  of  an  equal 
height  from  the  Center  ;  for  by  that  means  only 
would  the  Center  be  equally  prefs’d  by  the  weight 
of  all  the  Tubes  :  But  if  the  Fluid  in  the  Canal 
JE  O  M  were  lighter  than  the  Fluid  in  the  Canal 
P  O  S,  it  is  plain  that  in  this  cafe,  the  Fluid  P  O  S 
prefling  more  on  the  Center  than  the  Fluid  in  the 
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Canal  JE  O  M,  the  furface  of  the  Fluid  IE  O  M 
wall  rife  to  a  greater  height  or  diftance  from  the 
Center ;  fo  that  by  its  greater  height,  which  re. 
compences  its  leifer  Gravitation,  it  will  prels  e- 
qually  upon  the  Center  with  the  Fluid  in  the 
Canal  P  O  S. 

After  the  fame  manner,  if  the  Fluid  in  the 
Canal  G  O  H  were  heavier  than  the  Fluid  in  the 
Canal  JE  O  M,  but  lighter  than  that  which  is  in 
^  _  P  O  S,  then  would 

AJM  ^  the  Canal  G  O  H  be 
4Sjy  lhorter  than  EOM, 

'  ^  but  longer  than  POS, 

and  the  Figure  com¬ 
pos’d  of  all  thefe 
p  Tubes  would  be  in 
the  form  of  a  Spe- 
^  roid,  which  is  gene¬ 
rated  by  the  circum- 
rotation  of  a  Semi- 
ellipfis  about  the 
Axis;  but,  as  it  has 
been  already  Ihewn,  that  if  JE  O  M  reprefent  the 
Semi-diameter  of  the  Equator,  that  all  Bodies  in 
it  are  lighter  than  in  P  O  S,  the  Axis  of  the  Equa¬ 
tor,  (we  take  the  Diameter  and  Axis  here,  not  as 
pure  mathematical  Lines,  but  as  fmall  Canals  or 
Tubes.)  And  juft  fo  thofe  Bodies  that  are  in  the 
Tube  GOH,  has  been  prov’d  to  be  lighter  than 
thofe  in  P  O  S,  but  heavier  than  the  Bodies  in 
jEOM,  the  centrifugal  force  in  G  H  being  lefs 
than  that  which  is  in  JE  M.  And  there  is  no  cen¬ 
trifugal  force  in  the  Poles  P  S.  It  is  plain  there¬ 
fore  that  the  Tube  EOM  will  be  longer  than 
GOH,  and  GOH  will  be  longer  than  POS; 
that  is,  the  diameter  of  the  Equator  will  be  lon¬ 
ger  than  the  axis  of  the  Earth,  and  confequently 
the  Figure  of  the  Earth  will  be  in  the  form  of  a 
broad  Spheroid,  which  is  generated  by  the  rotation 
of  a  Semi-ellipiis  round  its  leffer  axis.  This  may 
be  lufficient  to  convince  the  Theonft  of  the  falfe- 
nefs  of  his  Alfertion,  fince  it  is  a  plain  demonftra- 
tion,  that  an  Earth  form’d  from  a  Chaos,  muft 
have  a  very  different  Figure  from  what  he  fuppofes 
it  had. 

But  to  proceed  farther,  and  inquire  how  much 
the  Gravity  is  diminilhed  at  the  Equator,  or  any 
other  Parallel,  by  the  centrifugal  Force,  which  all 
Bodies  acquire  by  being  turned  round  the  Axis  of 
the  Earth,  that  from  thence  we  may  endeavour  to 
determine,  what  proportion  the  Diameter  of  the 
Earth’s  Equator  has  to  its  Axis ;  in  order  to  cal¬ 
culate  which,  we  will  firft  fuppofe,  that  the  mean 
Diameter  of  the  Earth  is  19615800  Paris  Feet, 
according  to  the  late  Obfervation  of  the  French 
Mathematicians,  and  fince  the  Earth  turns  round 
its  Axis  in  the  fpace  of  23  Hours  56',  for  in  that 
Time  the  fame  Meridian  returns  to  the  fame  im¬ 
moveable  Point  of  the  Heaven  again  ;  (but  the  Sun 
in  the  mean  time  feeming  to  be  mov’d  a  Degree 
according  to  the  Series  of  the  Signs,  is  the  Caufe 
why  there  are  four  Minutes  more  required  before 
the  Meridian  can  overtake  him)  from  thence  it 
follows,  that  a  Body  under  the  Equator  moves 
through  1426,88  Feet  in  the  fpace  of  one  Second 
of  Time. 

Now,  according  to  the  Theorem  that  Sir  Ifaac 
Newton  gives  us,  in  his  Philofophia  naturalis  Prin¬ 
cipal  Mathematica,  Schoi.  Prop.  4.  Lib.  1.  thecen- 
trifugal  Force  of  any  Body  has  the  fame  propor¬ 
tion  to  the  Force  of  Gravity,  that  the  Square  of 
the  Arch,  which  a  Body  defer ibes  in  a  given  Time, 
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divided  by  its  Diameter,  has  to  the  Space  through 
which  a  heavy  Body  moves,  in  falling  from  a 
Place,  in  which  it  was  at  reft  in  the  fame  Time; 
and  fuppoiing  a  heavy  Body  to  fall  1 5  Foot  in  a 
Second  of  Time  ;  by  Calculation,  it  will  from 
thence  follow,  that  the  Force  of  Gravity  has  the 
fame  proportion  to  the  centrifugal  Force  at  the 
Equator,  that  289  has  to  Unity;  and  therefore, 
by  this  centrifugal  Force,  which  arifes  from  the 
diurnal  Rotation  of  the  Earth  round  its  Axis,  any 
Body  placed  in  the  Equator,  lofes  T^p.  Part  of  its 
Gravity,  which  it  would  have,  if  the  Earth  were 
at  reft ;  or  which  is  the  fame  thing,  a  heavy  Body 
placed  at  either  of  the  Poles,  (where  there  is  no 
diurnal  Rotation,  and  confequently  no  centrifu¬ 
gal  Force)  which  weighs  289  Pounds,  if  it  were 
brought  to  the  Equator,  would  weigh  no  more 
than  288  Pounds.  v 

Having  thus  determined  the  Proportion  of  the 
centrifugal  Force  at  the  Equator,  to  the  Force  of 
Gravity,  it  will  be  eafy  from  thence,  to  fhew  their 
Proportions  in  any  Parallel ;  for  it  is  compounded 
of  the  Proportion  of  1  to  289,  and  of  the  Cofine 
of  the  Latitude  to  the  Radius;  for  if  two  Bodies 
deferibe  different  Peripheries  in  the  fame  Time, 
their  centrifugal  Forces  are  proportional  to  their 
Peripheries,  or  to  the  Semi-diameters  of  thele 
Peripheries,  as  Monf  Hugens  has  determin’d  in  his 
Theoremata  de  vi  centrifuga  et  motu  circular i ;  but 
the  Periphery  which  a  Body  in  the  Equator  de- 
feribes,  has  its  Semi-diameter  equal  to  the  Radius 
or  Semi-diameter  of  the  Earth ;  and  in  any  other 
Place,  the  Parallels  in  which  Bodies  move,  have 
the  Cofines  of  their  Latitude  for  their  Semi-diame¬ 
ters;  and  therefore  it  will  follow,  that  the  Force 
of  Gravity  is  to  the  centrifugal  Force  in  a  Propor¬ 
tion,  compounded  of  the  Radius  to  the  Cofine  of 
the  Latitude,  and  of  289  to  1,  and  therefore  at  the 
Latitude  of  510  4 6',  (for  Example)  it  will  be  as 
466  to  1. 

But  it  muft  be  obferved,  that  it  does  not  from 
thence  follow,  that  a  Body  in  that  Latitude  loies 
•tfrr  of  its  Gravity,  which  it  would  have,  if  the 
Earth  were  at  reft  :  For  that  could  not  be,  unlefs 
the  centrifugal  Force  ailed  direftly  contrary  to  the 
Force  of  Gravity,  which  it  doth  no  where  but  at 
the  Equator. 


For  let  the  Circle  Q_P  E  P  reprefent  the  Earth 
QE,  the  diameter  of  the  Equator,  O  its  center, 
and  let  B  reprefent  a  Body,  which  is  fuppos’d  to 
hang  by  the  thread  A  B,  and  to  be  placed  any 


where  between  the  Pole  P  and  the  Equator  Q_and 
let  BD  be  drawn  perpendicular  to  the  Axis,  it 
is  plain  that  if  the  Earth  had  no  diurnal  Rotation, 
the  Body  B  would  draw  the  thread  A  B  into  the 
pofition  of  A  C  ;  fince  by  that  means  it  defeends 
as  near  as  it  can  to  the  center,  and  there  it  would 
ftretch  the  thread  with  all  the  force  of  its  gravity ; 
or  it  we  will  fuppole  that  the  centrifugal  force 
afted  according  to  the  fame  direftion  A  C,  it  would 
then  direftly  oppofe  the  force  of  Gravity,  and  the 
thread  would  remain  in  the  fame  pofition,  btu  it 
would  be  ftretch’d  with  a  force  proportional  to 
the  different s  of  thofe  two  Forces. 

But  becaufe  the  Body  B  turns  round  thfc  Center 
D,  it  will  endeavour  to  recede  from  it  according  to 
the  Line  C  A,  in  which  Direction  the  centrifugal 
Force  afting,  it  will  not  direftly  oppoie  the  Force 
of  Gravity,  but  it  will  draw  the  Threat  from  the 
Pofition  A  Cy  into  the  Pofition  A  B:  Let  B  G 
be  drawn  perpendicular  to  A  C\  if  B  C  reprtient 
the  centrifugal  Force,  afting  according  to  tie  I)i~ 
reftion  B  C,  it  is  equivalent  (as  is  c<  iruiK ■■  ly 
known)  to  two  Forces,  one  of  which  is  a>  C  G, 
and  afts  according  to  the  Dirtftion  C  Gy  which  is 
contrary  to  that  by  which  it  defeends  tr  (  :  he 
other  is  as  G  By  and  afts  according  to  the  Dirtftion 
G  By  which  is  no  way  contrary  to  the  for^e  of 
Gravity.  If  therefore  B  C  reprefent  the  total  cen¬ 
trifugal  Force  of  the  Body  fl,  that  Part  ot  it, 
which  direftly  oppoies  the  Force  of  Gravity,  will 
be  G  Cy  from  whence  it  follows,  that  the  Decreafe 
of  Gravity  in  going  from  the  Pole  to  the  Equator, 
is  always  as  the  Square  of  the  Cofine  of  the  Lati¬ 
tude  ;  For  draw  B  H  parallel  to  the  A  xis  P  By 
and  becaule  the  Triangles  H  C  B,C D  0,  are  Equi¬ 
angular,  therefore  HC  is  to  C  B  as  C  0  is  to  C  Dy 
or  as  Q  0  is  to  C Dy  but  Q_  0  is  to  CD  as  the  De- 
creafe  of  Gravity  at  $  is  to  the  centrifugal  Force 
at  C.  But  if  C'Dreprelent  the  centrifugal  Force 
at  Cy  G  C  will  reprefent  that  parr  ot  it  which  afts 
direftly  againft  the  Force  of  Gravit) ,  and  confe¬ 
quently  the  Decreafe  of  Gravity  at  the  Equator, 
is  to  the  Decreafe  of  Gravity  at  Cy  as  HC  is  to  G  C: 
Mow  H  Cis  to  G  Cy  in  duplicate  Proportion  of  H 
C  to  C  By  or  of  CO  or  OQ_  to  CD,  by  the  eighth  of 
the  fixth  of  Euclid ;  and  therefore  the  decreafe  of 
Gravity  at  (?,  is  to  the  decreafe  of  Gravity  at  Cy 
as  the  Square  of  C  0  is  to  the  Square  of  CD, 
which  was  to  be  demonftrated. 

From  whence  it  is  plain,  that  if  H  C reprefent 
the  Decreafe  of  Gravity  at  the  Equator,  and  G  C 
its  Decreafe  at  Cy  then  will  G  H  reprefent  the  dif¬ 
ference  of  thefe  two  Diminutions,  or  the  difference 
between  the  Gravity  at  and  the  Gravity  at  C; 
but  H  G  is  the  Gravity  at  (?,  and  H  C  the  Gravity 
at  Cy  but  H  C  is  to  H  G  in  duplicate  Proportion  of 
HC  to  H  By  or  of  0  C  to  D  0 ;  that  is,  the  De¬ 
creafe  of  Gravity  at  the  Equator,  is  to  its  Increafe 
at  Cy  as  the  Square  of  the  Radius  is  to  the  Square 
of  the  Sine  of  the  Latitude. 

By  this  alfo  it  will  appear,  that  the  Direftion  of 
heavy  Bodies  is  not  to  the  Center  of  the  Earth,  as 
has  been  always  fiippos’d  ;  for  if  we  take  an  hea¬ 
vy  Body  and  hang  it  by  a  Thread,  the  Thread  pro¬ 
duc’d  will  not  pals  through  the  Center  any  where, 
but  at  the  Poles  and  the^Equator ;  for  in  the  Fi¬ 
gure  the  Thread  is  carried  by  the  centrifugal  Force 
of  the  Body  By  from  the  Pofition  A  Cy  into  the 
Pofition  A  By  where  it  will  reft. 

Now  to  determine  the  Angle  C  A  By  which  the 
Line  of  Direftion  of  the  Body  makes  with  the  Line 
A  C',  Let  AN  be  drawn  parallel  to  BC,  and  pro¬ 
duce 
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duce  0  B  till  it  meet  with  it  in  N ,  and  let  the^ 
Body  B  be  confidered  as  drawn  by  three  Powers^ 
according  to  the  three  different  Direttions,  B  0 
B  L ,  and  A  B ;  the  Power  which  pulls  it,  accord¬ 
ing  to  B  0  is  its  Gravity,  that  which  draws  it  ac¬ 
cording  to  its  Direction  B  L  is  its  centrifugal 
Force,  and  that  which  a£ts  according  to  A  B  is  the 
Strength  of  the  Thread,  by  which  the  Body  is  hin- 
dred  from  moving  according  to  either  of  the  two 
Directions,  and  therefore  it  is  in  an  /Equilibrium 
with  the  other  two  Powers :  But  by  a  Theorem 
which  is  demonitrated  by  feveral  Writers  in  Me - 
chanicks ,  but  more  particularly  by  Monf.  tiugens , 
in  his  Small  Treatiie,  De  potentiis  per  Fila  tra- 
loentibus  $  if  a  Body  be  pulled  by  three  different 
Powers  which  are  in  /Equilibrio  with  one  another 
according  to  three  different  Directions,  A  B,  B  L, 
and  B  0,  thefe  three  Powers  will  be  as  the  three 
Sides  of  the  Triangle  A  B  N,  viz.  as  A  B,  A  N, 
and  NB,  refpeCtively,  or  as  A  B,  B  C,  and  A  C, 
being  very  near  parallel,  and  conlequently  equal 
to  A  C;  fince  they  do  not  meet  but  at  a  great  di- 
itance.  From  hence  it  follows,  that  the  Force  of 
Gravity  is  to  the  centrifugal  Force  as  A  C  to  j B  C. 
But  a  Method  has  been  already  Ihown,  how  the 
Proportion  of  the  Force  of  Gravity  to  the  centri¬ 
fugal  Force  may  be  determined,  and  therefore, 
the  Proportion  of  AC  to  B  C,  may  be  alfo  deter¬ 
mined,  which  at  the  Latitude  of  5 1°,  40',  is  as  446 
to  1 :  Therefore  in  the  Triangle  A  B  C,  the  Pro¬ 
portion  of  A  C  to  B  C  is  known,  and  the  Angle 
A  C B  being  equal  to  the  Angle  C  0  Q_,  which  is 
fubtended  by  the  Arch  C’Q,  the  Latitude  of  the 
Place ;  from  thence  by  the  Tables  of  Sines  and 
Tangents,  the  Angle  B  AC  may  be  known,  which 
in  the  Latitude  above-mentioned,  is  above  five 
Minutes. 

From  hence  alfo  it  will  appear,  that  it  is  not 
the  Line  A  B  which  being  produc’d,  paffes  through 
the  Center,  but  the  Line  A  (7,  that  is  perpendicu¬ 
lar  to  the  Curve  P  Cl  ;  for  all  the  Particles  of  the 
Fluid  will  fettle  themlelves  in  filch  a  Pofition,  that 
their  Lines  of  DireClion  downwards,  mu  ft  be  per¬ 
pendicular  to  the  Surface  of  the  Body  which  they 
compofe  ;  for  othewife,  the  Parts  of  the  Fluid 
would  not  be  in  /Equilibrium  one  with  another  ; 
and  therefore,  altho’  the  Lines  of  Direction  of 
heavy  Bodies  do  not  pals  through  the  Center  of 
the  Earth,  yet  are  they  Hill  perpendicular  to  their 
Horizons ;  and,  upon  this  account,  there  cou’d 
arife  no  Error  in  levelling  of  Lines,  and  in  find¬ 
ing  the  Rifings  and  Fallings  of  the  Ground. 

Upon  this  account  alfo  it  will  appear,  that  the 
Surface  of  the  Earth  is  not  fpherical,for  if  it  were, 
then  would  all  Lines  drawn  from  the  Center,  be 
perpendicular  to  the  Surface  of  the  Earth,  fince 
it  is  the  known  Property  of  a  Sphere  that  they 
muft  be  lo  $  but  it  has  been  already  fhewn,  that 
it  is  the  known  Property  of  a  Sphere,  that  they 
muft  be  fo ;  but  it  has  been  already  fhewn,  that  it 
is  not  fo  in  the  Earth ;  and  therefore  it  is  plain 
that  the  Earth  is  not  a  Sphere.  That  therefore  we 
may  enquire  more  particularly  into  the  Figure  of 
the  Earth,  we  ihall  refume  the  former  Hy - 
pothefis ,  that  the  Earth  is  compos’d  of  an 
infinite  Number  of  Canals,  which  communicate 
with  one  another  at  the  Center,  and  are  equipon¬ 
derant,  of  which  we  will  confider  the  two,  as 
O  Q_ ,  and  0  C,  be  r ~r\ODxzzx,  and  D  C  —y* 
Let  the  abfolute  Gravity  be  call’d  p,  and  the  cen¬ 
trifugal  Force  at  the  Equator  n.  0  C  is  equal  to 

V  x  ~  -\-y-  j  the  Weight  of  the  Canal  0  (?,  is  equal 


to  the  abfolute  Gravity  of  the  whole  Canal  Minus, 
its  centrifugal  Force  ;  the  centrifugal  Force  of  each 
Particle  is  as  its  diftance  from  the  Center,  and  there¬ 
fore  it  increafes  in  an  arithmetical  Progrefiion,  the 
greateft  of  which  is  n ;  conlequently  the  Sum  of  all 
the  centrifugal  Force  is  equal  to  a  n  r ;  but  upon  the 
Hypothecs,  that  Gravity  is  the  fame  at  all  Di- 
ftances  from  the  Center  ;  the  abfolute  Gravity  of 
the  Canal  0  Q,  i spr,  and  therefore  its  real  Weight 
upon  the  Center  0  Q,  is  /r—  *■  nr,  after  the 
fame  manner,  the  abfolute  Gravity  of  the  Canal 
0  C  is  p  F  ~yx ;  but  the  Sum  of  all  the  centri¬ 
fugal  Forces  of  all  the  Fluids  in  the  Canal  0  C  is 
equal  to  the  centrifugal  force  of  the  Fluid  in  CD, 
(as  may  be  ealily  proved  from  the  confideration  of 
inclined  Planes)  but  the  centrifugal  Force  at  C 
being  to  the  centrifugal  Force  at  a s  CD  is  to 
0  Cl,  (that  is  as  y  is  to  r  )  the  centrifugal  Force  at 

C  will  be  equal  to  n  }•>  and  becaufe  the  centrifu- 

r 

gal  Force  of  each  Particle  is  as  its  diftance  from  the 
Point  D,  which  is  the  center  of  the  circle  that  the 
Fluid  in  the  Canal  C  D  deferibes ;  and  therefore 
the  centrifugal  Forces  in  counting  from  the  Point 
D  muft  increafe  in  an  arithmetical  Progrefiion, 

the  greateft  of  which  and  therefore  the  Sum 

r 

of  all  the  centrifugal  Forces  in  CD  muft  be  equal 

to  n  VVi  therefore  the  weight  of  the  Canal  O  C 

.2  r 

is—p  C  y _ 1  nyy  =  p  r  —  f  nr,  which 

r 

equation  expreffes  the  nature  of  the  Curve  that  is 
made  by  the  Se&ion  of  the  Earth,  with  a  Plane 
through  its  Poles,  and  by  this  the  proportion  of 
the  axis  of  the  Earth,  to  the  diameter  of  the 
Equator  may  be  ealily  determined  ;  for  when  CO 
coincides  with  0  P ,  then  CD  ox y  becomes  equal 
to  nothing,  and  the  equation  is  p  V  xx  —  p  r  —  | 
nroxpx~pr  —  |  nr',  and  therefore  by  the  i6tfi 
of  the  6th  p  has  the  fame  proportion  to  p  —  |  n 
that  r  has  to  x,  or  0  Q.  to  0  D ,  but  p  is  to  p. —  i 
n  as  289  is  to  288  §,  or  as  578  is  to  577,  which 
therefore  is  the  Proportion  of  the  greateft  diame¬ 
ter  of  the  Earth  to  the  leaft ;  but  this  is  upon  fup- 
polition  that  Gravity  is  the  fame  at  all  diftan- 
ces  from  the  Center  ;  but  if  we  will  fuppofe,  that 
the  Gravity  of  Bodies  without  the  Earth  is  in  a 
proportion  reciprocal  to  thefquaresof  their  di- 
ftances  from  the  Center,  the  Gravity  of  thole 
Bodies  which  are  within  the  Earth.,  will  be  di- 
reftly  as  their  diftances,  both  which  do  beft  agree 
with  the  obferved  Phcenomena  of  Nature ;  then 
will  the  Gravity  at  the  Equator  be  to  the  Gravity 
at  the  Poles  as  689  to  692,  which  Numbers  in  this 
Hypothefis,  do  alfo  exprefs  the  Proportion  of  the 
diameter  of  the  Earth,  drawn  through  the  Poles, 
to  its  diameter  drawn  in  the  Plane  of  the  Equator. 

It  is  upon  the  account  of  this  Diminution  of 
Gravity,  according  as  we  approach  the  Equator, 
that  Pendulums  of  the  fame  Length  take  different 
Times  to  perform  their  Vibrations  in  different  La¬ 
titudes  ;  for  becaufe  the  accelerating  Force  of  Gra¬ 
vity  islels  at  the  Equator  than  under  any  Parallel, 
and  under  any  Parallel  it  is  ft  ill  lefs,  than  under 
another  which  is  nearer  the  Poles ;  it  does  from 
thence  plainly  follow,  that  a  Body  placed  in  the 
Equator,  or  in  any  other  Parallel,  will  take  a  long¬ 
er  Time  to  defend  thro’ an  Arch  of  a  given  Cir. 
cle,  than  it  would  do  at  the  Poles ;  and  the  far¬ 
ther  a  Body  is  remov’d  from  the  Poles,  the  longer 
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Time  it  will  take  to  delcend  through  any  given 
Space. 

From  hence  it  follows,  that  the  Lengths  of  Pen- 
dulums  which  perform  their  Vibrations  in  equal 
Times  in  different  Latitudes,  are  direftly  as  the  ac¬ 
celerating  Forces  of  their  Gravities  ;  for  the  Time 
a  Body  takes  to  defcend  thro7  an  Arch  of  a  Cycloid, 
is  to  the  Time  it  will  take  to  fall  through  the 
Axis  of  the  Cycloid,  always  in  a  given  Propor¬ 
tion,  viz.  as  the  Semi-periphery  of  a  Circle  is  to 
its  Diameter,  by  the  25th  Proportion  of  Huygens, 
Horologium  Ofcillatorium  ;  and  therefore,  when 
the  Times  in  which  a  Body  defcends  through  the 
Axis  of  two  differens  Cycloids  are  equal,  the 
Times  of  the  Delcent  through  the  Cycloids  will  be 
alfo  equal ;  but  when  the  Times  of  the  Delcent 
through  the  Axis  are  unequal,  thefe,  and  conle- 
quently  the  Lengths  of  the  Pendulum  which  vi¬ 
brates  in  thefe  Cycloids,  are  proportional  to  the 
accelerating  Forces  of  their  Gravities. 

By  this,  if  the  Length  of  a  Pendulum  is  known, 
which  performs  its  Vibrations  in  a  given  Time  in 
any  one  Part  of  the  Earth,  it  is  eafy  to  determine 
the  Length  of  a  Pendulum  which  performs  its  Vi¬ 
brations  in  the  fame  Time  in  any  other  Part  of 
the  Earth.  As  for  Example:  The  Length  of  a 
Pendulum  which  vibrates  Seconds  at  Paris ,  is  three 
Foot,  eight  Lines  and  an  half,  let  it  be  requir’d 
to  find  the  length  of  a  Pendulum,  which  vibrates 
.Seconds  at  the  Equator,  becaufethe  Gravity  at  the 
Poles,  is  to  the  Gravity  at  the  Equator,  as  692 
to  689,  therefore  the  Decreafe  of  Gravity  at  the 
Equator,  is  Parts  of  the  whole  Gravity  ;  but 
as  hath  been  demonflrated  before,  the  Decreafe  of 
Gravity  at  the  Equator,  is  to  its  Increafe  in  any 
other  Latitude,  as  the  Square  of  the  Radius  is  to 
the  Square  of  the  Sine  of  the  Latitude,  as  1000000 
to  565248  ;  but  as  1000000  is  to  565248,  fo  is 
3.000,  the  Number  which  reprelents  the  Decreafe 
of  Gravity  at  the  Equator,  to  1.695,  the  Number 
which  reprelents  its  Encreafe  at  Paris ,  which  ad¬ 
ded  to  689,  the  Gravity  at  the  Equator  makes 
690.695,  the  Number  which  will  reprefent  the 
Gravity  at  Paris.  But  it  has  been  already  Ihewn, 
that  as  the  Gravity  at  Paris  is  to  the  Gravity  at 
the  Equator,  fo  is  the  Length  of  a  Pendulum 
which  vibrates  Seconds  at  Paris ,  to  the  Length  of 
a  Pendulum  that  vibrates  Seconds  at  the  Equator, 
that  is,  as  690,  695  to  689;  lo  is  36,  708  the 
Length  of  a  Pendulum  at  Paris ,  which  performs 
its  Vibrations  in  a  Second  to  36.616,  which  is 
therefore  the  length  of  a  Pendulum,  which  per¬ 
forms  its  Vibrations  in  a  Second  of  Time  at  the 
Equator :  So  that  the  Difference  between  thefe  two 
Pendulums,  is  Parts  of  an  Inch,  which  comes 
pretty  near  the  Obfervations  of  Monf.  Richer, 
who,  at  the  Ifland  of  Cayenne ,  whofe  Latitude  is 
5°  00',  found  that  a  Pendulum  which  vibrates 
Seconds  there,  was  a  tenth  of  an  Inch  lhorter  than 
a  Pendulum  which  vibrates  Seconds  at  Paris. 

Thus  we  fee,  that  the  Principles  and  Hypothe¬ 
cs,  and  withal  their  Confequences,  upon  which 
the  broad  fpheroidical  Figure  ot  the  Earth  is 
founded,  do  exaftly  agree  in  Obfervations  ;  and 
therefore  there  is  no  doubt  to  be  made,  but  that 
the  Earth  is  really  of  fuch  a  Figure ;  and  that  the 
Hypothecs  upon  which  this  Figure  is  grounded, 
(viz.  the  diurnal  Rotation  ot  the  Earth,  and  by 
confequence,  the  centrifugal  Force  ot  all  Bodies 
upon  it)  mult  be  admitted  for  a  true  one ;  lince 
the  different  Vibrations  of  Pendulums  of  the  fame 
Length  in  different  Latitudes,  can  depend  upon 
Vol.  I. 


no  other  Cauie  ;  for  the  Change  of  the  Air  is  not 
able  to  produce  any  fuch  Efteft :  For  if  the  Air 
made  really  any  Alterations  in  the  Vibrations  of 
a  Pendulum,  it  would  produce  a  quite  contrary 
Effect  than  what  is  obltrv’d  :  For  Pendulums  near 
the  Equator  would  move  faflcr,  than  they  would 
do  in  Places  of  greater  Latitude;  the  Air  in  the 
one  Place  being  more  rarefied,  is  much  thinner  and 
finer  than  it  is  in  the  other,  and  therefore'  gives 
lefs  relillance  to  Bodies  that  move  in  it. 

In  this  reafoning,  we  have  fuppos’d  the  Earth 
to  have  been  at  fir  ft  fluid,  as  the  Theoriji  lias 
done  before  us;  but  if  we  will  put  the  Gale,  that 
the  Earth  was  partly  fluid  and  partly  dry,  as  it 
is  at  prelent,  yet,  becaufe  we  And  that  the  Land 
is  very  near  of  the  fame  Figure  with  the  Sea, 
(only  rais’d  a  little  higher,  that  it  might  not  be 
overflow’d)  compofing  with  it  the  fame  Solid; 
and  it  has  already  been  fhewn,  that  the  furface 
of  the  Ocean  is  fpheroidical,  and  not  lpherica  1, 
there  is  no  doubt  to  be  made,  but  that  the  Land 
was  formed  into  the  lame  Figure,  by  its  wife 
Creator  at  the  beginning  of  the  World  ;  for  it  :t 
were  otherwise,  then  would  the  Land  towards  the 
Equator  have  been  overflow’d  with  Water,  which, 
as  has  been  already  proved,  mull  have  been  higher 
at  the  Equator  than  at  the  Poles ;  and  therefore 
the  Sea  would  rife  there  and  fpread  itfelf  like  an 
Inundation  upon  all  the  Land. 

But  we  may  compare  the  Experimental  and 
Obfervations  made  ule  of  to  confirm  each  of  the 
Opinions  abovement  toned. 

To  prove  Monjieur  CaflintV  Figure  of  the  Earth , 
we  mull  take  the  altitude  of  a  Star  nearer  than 
two  Seconds,  becaufe  two  Seconds  anfwer  to  32 
Joifes  on  the  furface  of  the  Earth,  and  the  diffe¬ 
rence  of  the  length  of  Degrees  is  but  31.  And 
what  is  more,  we  mull  take  this  Angle  with  an 
Inftruinent  of  39  Inches  Radius;  becaufethe  ten 
Foot  Seftor  was  only  us’d  at  the  ends  of  the  two 
Parts  of  the  Meridian. 

To  difprove  Monjieur  Caflini’/  Hypothecs,  we. 
need  only  obferve,  whether  a  Plumb-line  makes 
an  Angle  of  five  Minutes  with  a  perpendicular  to 
the  furface  of  flagnant  Waters,  or  Lines  of  level. 

To  prove  Monjieur  Caffmi’j'  Opinion ,  the  height 
of  a  great  many  Mountains  mull  be  accurately 
mealiired  by  Trigonometry,  which  Mathematici¬ 
ans  have  always  found  very  difficult. 

To  prove  Sir  Ifaac  NewtonV  Opinion,  we  are 
only  to  meafure  one  tenth  of  an  Inch  in  a  Rod  of 
39,129  Inches;  and  to  know  what  to  allow  for 
the  lengthening  of  the  fame  Rod  by  the  Summer 
Heat,  when  it  is  fhut  up  in  a  Cafe  and  carried  to« 
wards  the  Equator. 

For  tho’  the  Experiments  on  Pendulums  made 
by  feveral  Perfons  who  travelled  Southwards,  dif¬ 
fer  among  themfelves,  yet  they  all  agree  in  this, 
that  the  Obfervers  were  obliged  to  lhorten  their 
Pendulums,  in  order  to  make  them  fwing  Seconds, 
as  they  went  towards  the  Equator. 

A  nd  when  we  come  to  compare  them  together, 
in  order  to  have  the  exaft  Proportion  of  Length 
in  different  Latitudes;  we  mull  rely  on  the  moft 
exaft  Experimenter,  which  we  may  very  well  do 
on  Monlieur  Richer ,  becaufe,  when  he  found  a 
Difference,  he  was  fo  careful  to  find  out  how 
much  it  was,  that  he  caus’d  a  Ample  Pendulum 
to  fwing,  and  compar’d  it  with  a  good  Pendulum 
Clock,  which  he  did  feveral  times  every  Week, 
for  10  Months  together:  And  when  he  return’d  to 
France ,  he  compar’d  it  with  the  Length  of  a  Pen- 
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tiulum  at  Paris ,  which  is  of  3  Feet  8f  Lines,  (or 
9, 129  Englilh.  Inches)  and  found  it  to  be  lhorter 

y  H- 

EARTH.  Dr.  Hook ,  in  Op .  /V/?.  />.  467.  faith, 
that  the  Semi-diameter  of  the  Earth,  from  the 
ihoft  accurate  Obfervations  that  ever  were  made, 
is  3962^  Statute  Miles  ;  or  more  exactly 
20923500!-  Statute  Feet. 

Since  ’tis  known  that  the  Orbit  of  the  Earth  is 
Elliptical,  and  that  its  Motion  round  the  Sun  is 
floweff  in  the  Aphelion ,  and  lwiftefi  in  the  Peri - 
\ helion,  the  Confequence  is,  that  the  Places  of  the 
Earth’s  Aphelion  and  Perihelitn  may  be  found  by 
Obfervation  of  her  llowefi  or  fwiftefi  Motion. 
And  the  Places  of  thefe  Afpides ,  as  they  are  called, 
may  be  found  alfo  by  the  Sun’s  apparent  Diame¬ 
ter  ;  which  will  be  lead  when  the  Earth  is  in  her 
Aphelion,  and  greateff  in  the  Perihelion:  But  there 
being  feme  Difficulty  in  meafurmg  this  accurately, 
the  former  Way  of  finding  the  Place  of  the  Earth’s 
Abficles  is  the  bed. 

The  Motion  of  the  Earth’s  Aphelion  is  only  ap¬ 
parent,  and  not  real  ;  but  it  anfwers  to  the  Pro- 
ceflion  of  the  Equinoxes,  Which  is  annually  about 
50  Seconds. 

EARTH.  In  the  Year  1679,  an  Experiment 
being  fuggeped  to  try,  whether  the  Earth  moved 
with  a  Diurnal  Motion  or  not,  by  the  Fall  of  a 
Body  from  a  conliderable  Height,  alledging  it 
would  fall  to  the  Eajl  of  a  true  Perpendicular  ; 
Dr.  Hock  read  before  the  R.  Society  a  Difcourle 
on  that  Subjeft,  wherein  he  endeavoured  to  ex¬ 
plain,  what  Curve  the  falling  Body  would  de- 
icribe  ;  and  111  particular,  he  aliened,  that  the 
Fall  of  the  Body  would  not  be  direttly  £4/?,  but 
to  the  South-Raft,  and  more  to  the  South  than  to 
the  Raj?.  And  on  feveral  Trials  made,  the  Ball 
did  always  fall  to  the  South-Raj?.  Hook's  Life , 
in  Oh.  Poji.  p.  22. 

EARTH.  According  to  Sir  Ifaac  Newton's 
Principles,  Lib.  3.  Prop.  21.  The  Axis  of  the  Earth 
doth,  in  every  annual  Revolution  of  the  Earth 
round  the  Sun,  twice  incline  tovoards  the  Eclip- 
tick ,  and  twice  return  to  its  former  Pofltion  ; 
and  on  this  Nutation  of  the  Earth's  Axis ,  de¬ 
pends  the  Recelfion  of  the  Equinottial  Points ; 
and,  as  Mr.  Flamjlead  thinks,  the  annual  Parallax 
of  the  fixed  Stars. 

The  Annual  Regreffion  of  the  Earth’s  Nodes, 
is  about  50  Seconds,  and  the  Nutation  of  her  Axis 
about  42  Thirds. 

EaREH.  Dr.  Gregory ,  Ajlron.  Phyfi  £3  Geom. 
p.  7 6.  That  by  reafon  of  the  Figure  of  the  Earth, 
the  Equinoctial  Points  do  recede ;  and  that  the 
Axis  of  the  Earth,  in  every  one  of  its  annual  Re¬ 
volutions  round  the  Sun,  doth  twice  change  its 
.Inclination  to  the  Ecliptic,  and  as  often  return 
again  to  its  former  Inclination  of  66  Deg.  and  half 

EARTH,  which  the  ChymiPs  call  Terra  Dam. 
nata ,  and  Caput  Mortuum ,  is  the  laff  of  the  five 
Chymical  Principles,  and  is  that  which  remains 
after  ali  the  other  Principles  are  extracted  by  Di- 
Pillation,  Calcination,  &r. 

EaRTH-BaGS,  in  Fortification ,  the  fame 
with  Canvas-Bags.  Which  fee. 

EARTH QJUaKES.  Mr.  Boyle  thinks  that 
Earthquakes  are  often  occalioned  by  the  Hidden 
fill  of  ponderous  Malles  in  the  Hollow  Parts  of 
the  Earth,  whereby  thofe  terrible  Shocks  andSkak- 
ings  are  produced. 

T  he  Learned  Dr.  Woodward,  in  his  Eflay  to¬ 
wards  a  Natural  HiPory  of  the  Earth,  gives  the 


following  Account  of  Earthquakes  5  which  is 
much  the  beP  of  any  I  have  feen. 

He  fuppofes  the  liibterranean  Heat  or  Fire, 
which  is  continually  elevating  Water  out  of  the 
Abyfs,  to  furnifh  the  Earth  with  Rain,  Dew, 
Springs,  and  Rivers,  when  it  is  Popped  in  any 
part  of  the  Earth,  and  fo  diverted  from  its  ordi¬ 
nary  Courfe,  by  lorn e  accidental  Glut  or  ObPrutti- 
on  in  the  Pores  or  Palfages  through  which  it  ufed 
to  afeend  to  the  Surface,  becomes  by  this  means 
preternaturally  affembled,  in  a  greater  quantity 
than  ufual,  into  one  Place  ;  and  therefore  caufes 
a  great  rarefaction  and  intumefcence  of  the  Water 
of  the  Abyfs,  putting  it  into  very  great  Commo¬ 
tions  and  Dilorders,  and  at  the  fame  time  making 
the  like  effort  on  the  Earth,  which  is  expanded 
upon  the  face  of  the  Abyfs;  and  that  this  occa- 
fions  that  Agitation  and  Concuifion  of  it,  which 
we  call  an  Earthquake. 

That  this  Effort  is  in  fbme  Earthquakes  fo  ve¬ 
hement  that  it  fplits  and  tears  the  Earth,  making 
Cracks  and  Chaims  in  it  fome  Miles  in  length, 
which  open  at  the  InPant  of  the  Shock,  and  clofe 
again  in  the  Intervals  betwixt  them  ;  nay,  ?tis 
lbmetimes  fo  extreainly  violent,  that  it  plainly 
forces  the  fuperincumbent  Strata ,  breaks  them  all 
throughout,  and  thereby  perfectly  undermines  and 
ruins  the  Foundation  of  them  ;  fo  that  thefe  fail¬ 
ing,  the  whole  Trad)  as  fotin  as  ever  the  Shock  is 
over,  finks  down  to  rights  into  the  Abyfs  under¬ 
neath,  and  is  lwallowed  up  by  it,  the  Water  there¬ 
of  immediately  riling  up,  and  forming  a  Lake  in 
the  Place  where  the  laid  Tract  before  was. 

That  feveral  confiderable  TraCts  of  Land,  and 
fbme  with  Cities  and  Towns  Handing  upon  them ; 
as  alfo  whole  Mountains, many  of  them  very  large, 
and  of  great  height,  have  been^  thus  totally  fwal- 
lowed  up. 

That  this  Effort  being  made  in  all  Directions  in¬ 
differently,  upwards,  downwards,  and  on  every  fide, 
the  Fire  dilating  and  expanding  on  all  hands,  and 
endeavouring  proportionably  to  the  Quantity  and 
Strength  of  it,  to  get  room,  and  make  its  way  thro’ 
all  ObPacles,  falls  as  foul  upon  the  Water  of  the 
Abyfs  beneath,  as  upon  the  Earth  above,  forcing 
it  forth  which  way  loever  it  can  Pnd  Vent  or  Pafi 
Page,  as  well  through  its  ordinary  Exits ,  Wells , 
Springs ,  and  the  Outlets  of  Rivers,  as  through  the 
Chafms  then  newly  opened  ;  through  the  Camini 
or  Spiracles  of  JEtna ,  or  other  near  Vulcano's  ;  and 
thofe  Hiatus  at  the  bottom  of  the  Sea,  whereby 
the  Abyfs  below  opens  into  it,  and  communicates 
with  it. 

That  as  the  Water  refident  in  the  Abyfs ,  is,  in 
all  Parts  of  it,  flored  with  a  confiderable  Quantity 
of  Heat,  and  more  Specially  in  thofe  where  thefe 
extraordinary  Aggregations  of  this  Fire  happen  ; 
lb  likewife  is  the  Water  which  is  thus  forced  out 
of  it,  infbmuch  that  when  thrown  forth,  and 
mixed  with  the  Waters  of  Wells ,  of  Springs ,  of 
Rivers,x.r\&  the  Sea, it  renders  them  very  fenfibly  hot. 

That  it  is  ufually  expelled  forth  in  vaP  Quan¬ 
tities,  and  with  great  lmpetuofity,  infbmuch  that 
it  hath  been  feen  to  fpout  out  of  deep  Wells ,  and 
fiy  forth  at  the  Tops  of  them  upon  the  Face  of 
the  Ground  ;  with  like  rapidity  comes  it  out  of 
the  Sources  of  Rivers ,  Piling  them  fo  of  a  fudden, 
as  to  make  them  run  over  their  Banks ,  and  over¬ 
flow  their  Neighbouring  Territories ,  without  fo 
much  as  one  drop  of  Rain  falling  into  them,  or 
any  other  concurrent  Water  to  raife  and  augment 
them. 
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That  it  1'pews  out  of  the  Chafms  opened  by  the 
Earthquake  in  great  abundance,  mounting  up  in 
mighty  Streams  to  an  incredible  Height  in  the  Air, 
and  this  oftentimes  at  many  Miles  Diftance  from 
any  Sea. 

That  it  like  wife  flies  forth  of  the  Volcano’ s  in 
vaft  Floods,  anjd  with  wonderful  Violence:  That 
*tis  forced  through  the  Hiatus’s  at  the  Bottom  of 
the  Sea  with  juch  Vehemence,  that  it  puts  the  Sea 
immediately  into  the  *rroit  horrible  Diforder  and 
Perturbation  imaginable,  pen  when  there  is  not 
the  leaft  Breath  of  Wind-ftirring,  but  all  till  then 
calm  and  ftill,  making  it  rage  and  roar  with  a 
mofl  hideous  and  amazing  Nolle,  railing  its  Sur¬ 
face  into  prodigious  Waves,  and  tolling  and  rowl- 
ing  them  about  in  a  very  ftrange  and  furious 
manner;  overfetting  Ships  in  the  Harbours,  and 
linking  them  to  the  Bottom,  with  many  other  like 
Outrages. 

That  'tis  refunded  out  of  thefe  Hiatus’s  in  fuch 
Quantity  alfo,  that  it  makes  a  vail  Addition  to 
the  Water  of  the  Sea,  railing  it  many  Fathoms 
higher  than  ever  it  flows  in  the  higheil  Tides,  lo 
as  to  pour  it  forth  far  beyond  its  ufual  Bounds, 
and  make  it  overwhelm  the  adjacent  Country  ;  by^ 
this  means  ruining  and  dellroying  Towns  and  Ci¬ 
ties,  drowning  both  Men  and  Cattle ;  breaking  the 
Cables  of  Ships,  driving  them  from  their  Anchors, 
bearing  them  along  with  the  Inundation  leveral 
Miles  up  into  the  Country,  and  there  running 
them  aground;  Branding  Whales  likewife,  and 
tither  great  Fifties,  and  leaving  them  at  its  return 
upon  dry  Land. 

That  thele  Phenomena  are  not  new,  or  peculiar 
to  the  Earthquakes  which  have  happened  in  our 
Times,  but  have  been  obferved  in  all  Ages,  and 
particularly  thefe  exorbitant  Commotions  of  the 
Water  of  the  Globe. 

This  we  may  learn  abundantly  from  the  Hiflory 
of  former  Times;  and  ’twas  for  this  reafon,  that 
many  of  the  Ancients  concluded  rightly  enough, 
that  they  were  cauled  by  the  lmpulles  and  Fluctu¬ 
ation  of  Water  in  the  Bowels  of  the  Earth  ;  and 
therefore  they  frequently  called  Neptune , 

as  alio  ’K /poaty'Qay,  ’Eyotrijat©-,  and  Ttya/Jo - 
ok  ;  by  all  which  Epithets  they  denoted  his 
Power  of  lhaking  the  Earth. 

They  fuppoled  that  he  prefided  over  all  Water 
whatever,  as  well  that  within  the  Earth  as  the 
Sea,  and  the  reft  upon  it ;  and  that  the  Earth  was 
fupported  by  Water,  its  Foundations  being  laid 
thereon  ;  on  which  Account  it  was,  that  they  be- 
'ftow’d  upon  him  that  Cognomen  rv./wo^©-,  or 
Supporter  of  the  Earth,  and  that  of 
or,  T be  Sujiainer  of  its  Foundations. 

They  likewife  believed,  that  he  having  a  full 
Sway  and  Command  over  the  Water,  had  Power 
to  liill  and  com  pole  it,  as  well  as  to  move  and 
difturb  it,  and  the  Earth  by  means  of  it ;  and 
therefore  they  alfo  gave  him  the  Name  of  AcrpDuiSK 
or,  The  Ejlablifher ;  under  which  Name  feveral 
Temples  were  confecrated  to  him,  and  Sacrifices 
offered,  whenever  an  Earthquake  happen’d,  to 
pacify  and  appeale  him,  requefting  that  he  would 
allay  the  Commotions  of  the  Water,  fecure  the 
Foundations  of  the  Earth,  and  put  an  end  to  the 
Earthquake. 

That  the  Fire  it  felf,  which  being  thus  aflembled 
and  pent  up,  is  the  Caufe  of  all  thefe  Perturbati¬ 
ons,  makes  its  own  way  alfo  forth,  by  what  Pal- 
fages  foever  it  can  get  vent,  through  the  Spiracles 
of  .the  next  Vulcano’sy  through  the  Cracks  and 


Openings  of  the  Earth  above  mentioned,  through 
the  Apertures  of  Springs,  clpecially  thole  of  the 
Thertncty  or  any  other  way  that  it  can  either  find 
or  make ;  and  being  thus  dilcharged,  the  Earth¬ 
quake  ^ceafeth  till  the  Caule  returns  again,  and  a 
irelh.  Collection  of  this  Fire  commits  the  lame 
Outrages  as  before. 

That  there  is  lometimes  in  Commotion  a  Porti¬ 
on  of  the  Abyls  of  that  vaft  Extent,  as  to  lhake 
the  Earth  incumbent  upon  it  for  lb  very  large  a 
Part  of  the  Globe  together,  that  the  Shock  is  felt 
the  fame  Minute  precilely  in  Countries  that  are 
many  Hundreds  of  Miles  diftant  from  each  other  ; 
and  this,  even  though  they  happen  to  be  parted 
by  the  Sea  lying  betwixt  them  :  And  there  want 
not  Inftances  of  fuch  an  Univerfal  Concuflion  of 
the  whole  Globe,  as  mu  ft  needs  imply  an  Agita¬ 
tion  of  tire  whole  Abyls. 

That  though  the  Abyls  be  liable  to  thefe  Com¬ 
motions  in  all  Parrs  of  it,  and  therefore  no  Coun¬ 
try  can  be  wholly  exempted  from  the  EfttCls  of 
them  ;  yet  thefe  EfteCts  are  no  where  very  remark¬ 
able,  nor  are  there  ufually  any  great  Damages  done 
by  Earthquakes,  except  only  in  thofe  Countries 
which  are  Mountainous,  and  conlequently  Stony 
^and  Cavernous  underneath,  and  elpecially  where 
the  Dilpolition  of  the  Strata  is  fuch,  that  thofe 
Caverns  open  into  the  Abyfs,  and  fo  freely  admit 
and  entertain  the  Fire,  which  alfembling  therein, 
is  the  Caufe  of  the  Shock;  it  naturally  fleering  its 
Courfe  that  Way  where  it  finds  the  readied  Recep¬ 
tion,  which  is  towards  thole  Caverns,  this  being 
indeed  much  the  Caufe  of  Damps  in  Mines.  Be¬ 
sides,  that  thofe  Parts  of  the  Earth  which  abound 
with  Strata  of  Stone  or  Marble,  making  the 
ftrongeft  Oppolition  to  this  Effort,  are  the  molt 
furioully  lhattered,  and  fuller  much  more  by  it, 
than  thole  which  conlift  of  Gravel,  Sand,  and  the 
like  laxer  Matter,  which  more  ealily  give  way, 
and  make  not  fo  great  Reliftance  ;  an  Event  ob- 
fervable  not  only  m  this,  but  all  other  Explofions 
whatever. 

But  above  all,  thofe  Countries  which  yield  great 
Store  of  Sulphur  and  Nitre,  are,  by  far,  the  molt 
injured  and  incommoded  by  Earthquakes ;  thole 
Minerals  conftituting  in  the  Earth  a  kind  of  Natu¬ 
ral  Gunpowder,  which  taking  Fire  upon  this  Al- 
lembly  and  Approach  of  it,  occalions  that  mur¬ 
muring  Nolle,  that  Subterranean  Thunder  which 
is  heard  rumbling  in  the  Bowels  of  the  Earth  du¬ 
ring  Earthquakes,  and  by  the  Afliftance  of  its  ex¬ 
ploit  ve  Power,  renders  the  Shock  much  greater,  foas 
lometunes  to  make  miferable  Havockand  Deftru- 
ftion. 

And  ’tis  for  this  Reafon  that  Italy ,  Sicilpy  Ana~ 
toliay  and  lome  Parts  of  Greece ,  have  been  lo  long 
and  fo  often  alarm’d  and  haraft’d  by  Earthquakes, 
thefe  Countries  being  all  Mountainous  and  Caver¬ 
nous,  abounding  with  Stone  and  Marble,  and  af¬ 
fording  Sulphur  and  Nitre  in  great  Plenty. 

That  JEtnay  Vefuviusy  Heclay  and  the  other 
Vv.lcano’sy  are  only  fo  many  Spiracles  lerving  for 
the  Difcharge  of  tins  Subterranean  Fire,  when  ’tis 
thus  preternaturally  alTembled.  That  where  there 
happens  to  be  fuch  a  Stru&ure  and  Conformation 
of  the  interior  Parts  of  the  Earth,  as  that  the  Fire 
may  pals  freely,  and  without  Impediment  from 
the  Caverns  wherein  it  ailembles,  unto  thofe  Spi¬ 
racles,  it  then  readily  and  ealily  gets  out,  from 
time  to  time,  without  lhaking  or  difturbing  the 
Earth:  But  where  fuch  Communication  is  want¬ 
ing,  or  Pallages  not  fufficiently  large  and  open. 
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to  that  it  cannot  come  at  the  find  Spiracles  with¬ 
out  firit  forcing  and  removing  all  Obllacles,  it 
heaves  up  and  Blocks  the  Earth  with  greater  or 
Idler  Impetuosity,  according  as  the  Quantity  of 
Fire  thus  aiiembled  is  greater  or  Ids,  till  it  hath 
made  its  way  to  the  Mouth  of  the  Vulcano ,  where 
it  rulheth  forth  fonietimes  in  mighty  Flames, 
with  great  Velocity,  and  a  terrible  bellowing 
FJoife. 

That  therefore  there  are  fcarcely  any  Countries 
that  are  much  annoyed  with  Earthquakes,  that 
have  not  one  of 'thefe  Fiery  Vents,  and  thefe  are 
conllantly  all  in  Flames  when  any  Earthquake 
happens,  they  difgorging  that  Fire  which,  whi'lih 
underneath,  was  the  Caufe  of  the  Difafler ;  and 
were  it  not  for  thefe  Diverticula ,  whereby  it  gains 
an  Exit)  ’twould  rage  in  the  Bowels  of  the  Earth 
much  more  furioufly,  and  make  greater  Havock 
than  now  lr  doth. 

So  that  though  tho'e  Countries  where  there  are 
fuch  Vulcano’ s,  are  ufually  more  or  lefs  troubled 
with  Earthquakes,  yet  were  thefe  Vulcano’ s  want¬ 
ing,  they  would  be  more  troubled  with  them  than 
now  they  are  ;  yea,  in  all  probability,  to  that 
Degree,  as  to  render  the  Earth  for  a  vail  Space 
around  them  perftftly  uninhabitable. 

In  one  word,  fo  Beneficial  are  thefe  to  the  Ter¬ 
ritories  where  they  are,  that  there  do  not  want 
Inllances  of  lome  which  have  been  refcued  and 
wholly  delivered  from  Earthquakes  by  the  break¬ 
ing  forth  of  a  new  Vulcano  there,  this  continually 
diicharging  that  Matter,  which  being  till  then 
barricado’d  up  and  imprifoned  in  the  Bowels  of 
the  Earth,  was  the  occaflon  of  very  great  and 
frequent  Calamities. 

That  moil  of  thefe  Spiracles  perpetually,  and  at 
all  Sealons,  fend  forth  Fire  more  or  lefs;  and 
though  it  be  Ibmetimesfo  little  that  the  Eye  can¬ 
not  difcern  it  ;  yet,  even  then,  by  a  nearer  ap¬ 
proach  of  the  Body,  may  be  difcovered  a  copious 
and  very  fenlible  Heat  continually  ifluingout. 

EASE,  in  the  Sea  Phrale,  is  the  fame  as  flacky 
or  let  go  flacker  :  Thus,  they  lay  Eafe  the  Rowl¬ 
ing,  Eafe  the  Sheet ,  i.  e.  let  it  go  Jlacker. 

EASEL- Pieces,  in  Painting,  are  fuch  fmall 
Pieces,  either  Portraits  or  Landskips,  which  are 
painted  on  the  Eafel :  (the  Frame  on  which  the 
Painter  places  his  Brain’d  Canvafs)  and  are  lb 
called  to  diftinguifh  them  from  larger  Pi&ures, 
which  are  drawn  on  Cielings,  Roofs,  or  the  Walls 
of  Rooms. 

EASEMENT,  ( Aift amentum )  in  the  Law,  is  a 
Service  which  one  Neighbour  hath  of  another,  by 
Charter  or  Prefcription,  without  Profit ;  as  a  Way 
through  his  Ground,  a  Sink,  Qc.  and  this,  in  the 
Civil  Law,  is  called  Servitus  Prcedii. 

EAVES-LATH,  in  Architecture,  is  a  thick 
fcather-edg’d  Board,  nail’d  round  the  Eaves  of  a 
Houle,  for  the  lowermoft  Tiles,  Slate,  or  Shin¬ 
gles  to  reft  upon. 

EBBING  and  Flowing  of  the  Sea :  See  Tides. 

EBDOM  ADAR1US,  was  formerly  an  Officer, 
fo  called  in  Cathedral  Churches,  appointed  Weekly 
to  fupervife  the  regular  Performance  of  Divine 
Service,  and  other  Duties  of  the  Choir;  and  at 
the  Beginning  of  each  Week  he  drew  up  a  Bill 
(which  was  called  Tabula)  of  the  refpeftive  Per- 
fons  attending  the  Service  of  the  Choir,  and  of 
their  Duties  allotted  them;  and  thole  Perfons 
which  were  entered  in  this  Bill  were  called  Inta - 
bulati. 

EBULLITION :  The  great  Boiling,  Struggling 


or  Effervefcence,  which  arifes  upon  the  mingling 
together  of  an  Acid  and  an  Alkalizate  Liquor  ; 
and  from  hence  any  intelline  violent  Motion  of  the 
Parts  of  a  Fluid,  occalioned  by  the  ltruggling  of 
Particles  of  different  Natures,  is  called  by  this 
Name,  Ebullition. 

That  a  confiderable  Ebullition  may  be  produced 
without  Heat,  ( da  veniam  verbo )  nay,  that  a  De¬ 
gree  of  Cold  may  be  produced  greater  than  was  in 
either  of  the  Bodies  lingly,  and  that  it  ilia 31  arife 
purely  upon  their  Mixture,  though  accompanied 
with  a  great  Struggle,  Tumult,  Noife  and  Froth  : 

Mr.  Boyle  plainly  proves  from  this  Experiment: 

He  fhook  one  Part  of  Oil  of  Vitriol  into  12 
Parts  of  common  Water ;  the  Mixture  was  at  firft 
fenlibly  warm  :  Then  the  Ball  of  a  Tbermofcope 
Was  placed  within  it,  till  the  included  Spirit  had 
gained  the  Temperament  of  the  Mixture  :  But 
then  a  convenient  Quantity  of  Volatile  Salt  of 
Sal  Armoniack  being  gradually  put  in,  to  fatiate 
the  acid  Spirits  of  the  Mixture,  the  Spirit  in  the 
Thermolcope  defeended  above  an  Inch. 

ECBOL1CA  of  «^/?£iaa<u  Gr.  to  call 

ouQ  are  Medicines  which  help  the  Delivery  in 
hard  Labour:  Alfo  Medicines  which  caule  Abor¬ 
tives.  Blanchard. 

ECCENTRICITY  [of  Eccentricus,  L.]  in  the 
Ptolemaick  AJlronomy ,  is  that  Part  of  the  Line  a 
Apfidum  lying  between  the  Center  of  the  Earth 
and  of  the  Eccentrick,  ( i.  e.)  that  Circle  which 
the  Sun  is  fuppofed  to  move  in  about  our  Earth, 
and  which  has  not  the  Earth  exactly  for  its  Cen¬ 
ter  :  And  the  Ancients  found  this  muff  be  fuppo- 
fed,  becaufe  the  Sun  fometimes  appears  large,  and 
then  it  is  neareff  to  us,  and  Ibmetirnes  fmaller, 
and  then  further  of. 

ECCENTRICITY  of  the  Earth ,  in  the  new 
Aftronomy,  is  the  Difiance  between  the  Focus  and 
the  Center  of  the  Earth’s  Elliptick  Orbit:  How 
to  find  which,  Mr.  Whijlon  lhews,  p.  90.  of  his 
PrceleCl.  Aft  r  on.  from  the  apparent  Motion  of  the 
Sun,  compared  with  the  two  Extreams  of  the 
Apfides.  For  fince  the  true  Velocity  of  the  Earth 
in  her  Aphelion  and  Perihelion  is  in  a  reciprocal 
Ratio  of  her  Diftances  from  the  Sun ;  and  that  the 
apparent  and  angular  Velocity  is  in  a  duplicate 
Ratio  of  her  Diftances  reciprocally;  from  the  ap¬ 
parent  Difference  of  thefe  two  Velocities,  the 
Difference  of  the  Dillances,  or  the  double  Eccen¬ 
tricity,  will  ealily  be  known.  The  Eccentricity 
of  the  whole  Diflance  is,  at  a  mean,  about  a 
60th,  Part,  or,  more  accurately,  — f. 

ECCENTRICITY  Simple  or  Single ,  in  the  new 
Elliptical  Aftronomy ,  is  the  Diflance  between  the 
Center  of  the  Ellipfe  and  the  Focus  ;  or  between 
the  Sun  and  the  Center  of  the  Eccentrick. 

ECCENTRICITY  Double ,  is  the  Diflance  be¬ 
tween  the  Foci  in  the  Ellipfe ,  and  is  equal  to 
twice  the  Single  Eccentricity. 

ECCENTRICK  Circles ,  are  Circles  not  having 
the  fame  Center.  Of  which  Kind  feveral  Orbits 
were  invented  by  ancient  Aiironomers,  to  folve 
the  Appearances  of  the  Celeftial  Bodies. 

The  Eccentricks  of  the  Planets  they  called  alfo 
Deferents ,  becaufe  they  feemed  to  carry  the  Eody 
of  the  Planet  round  in  their  Circumferences. 

ECCENTRICK  Equation ,  in  the  old  Aflrono- 
mv,  is  an  Angle  made  by  a  Line  drawn  from 
the  Center  of  the  Earth,  and  another  drawn  from 
the  Center  of  the  Eccentrick,  to  the  Eody  or  Place 

of 


,  *1 


ECU 


of  any  Planet  ;  the  fame  with  the  Prof  dpb  ter  efts  ; 
and  is  equal  to  the  Difference  (accounted  in  an 
Arch  of  the  Eccliptick)  between  the  Sun's  or  Pla¬ 
nets  real  and  apparent  Place. 

ECCENTR1CK  Place  of  a  Planet *  is  that  very 
Point  of  the  Orbit,  where  the  Circle  of  Inclina¬ 
tion  coining  from  the  Place  or  a  Planet  in  his  Or¬ 
bit,  falls  thereon  with  right  Angles. 

In  Pbilofoph.  CranfaB.  N.  37.  there  is  a  Geome- 
tnck  Method  of  Signior  Cajfini  for  Ending  the 
^Eccentricities  of  the  Planets. 

And  in  N.  28.  there  is  another  Direft  and  Geo¬ 
metrical  Method  for  Ending  the  Aphelions ,  Ec¬ 
centricities  and  Proportions  of  the  Orbits  of  the 
Primary  Planets.  By  Mr.  Halley* 

ECCOPROTICA*  the  fame  with  Catbarthum. 
ECCHYI.OMA,  the  fame  with  ExtraBum. 
ECCHYMOMA  [of’Ex/^tqaa^crjGr.]  are  Marks 
and  Spots  in  the  Skin*  ariling  from  the  Extrava- 
fation  of  Blood.  Blanchard. 

EG0HYMOSIS  [  ’E  x,yyp.ufit  Of  Xv^-of  Juice, 
Gr.]  the  lame  with  Ecchymoma . 

ECCOPE  [’E^jcatm,  Gr.]  the  fame  with  Extir- 
patio. 

ECCRIMOCRITICA,  are  Signs  to  judge  of  a 
Diitemper  from  particular  Excretions.  Blanchard. 

ECCR1SIS  [*Ej ueiffr?  of  4jt*em»,Gr.  to  feparate] 
is  a  Secretion  of  Excrements  out  of  an  Animal 
Body,  or  out  of  fome  Part  of  it. 

ECCLISIS  [of  tx.x,K\vu)  Gr.  to  turn  afide*  of  >tK 
and  K.O-T p<y,  Gr.  Dung.] 

■  ECHINOPTHALMIA  [of ’E^©- a  Sea  Hedges 
hog,  and  Gr.  a  difeaie  in  the  Eye,]  an 

inflammation  of  the  Eye-lid. 

ECHINUS*  among  the  Botanifts*  is  the  prickly 
Head,  Cover  of  the  Seed*  or  Top  of  any  Plant: 
So  called  from  its  Likenefs  to  a  Hedge-hog. 

ECHINUS,  in  Architetture,  is  a  Member  ot 
Ornament,  firft  placed  on  the  Top  of  the  lonick 
Capitals ,  taking  its  Name  from  the  Roughnefs  of 
the  Carving*  refembling  the  prickly  Rind  of  the 
Chcfnut,  and  not  unlike  the  Thorny  Coat  of  a 
Hedge-hog. 

This  Ornament  is  made  ufe  of  by  Modern  Ar¬ 
chitects  in  Cornices  of  the  lonick *  Corinthian  and 
Compofite  Orders*  and  generally  let  next  to  the 
Abacus ,  being  carved  with  Anchors,  Darts  and 
Ovals,  or  Eggs;  whence  his  called  Ove  by  the 
French ,  and  Ovolo  by  the  Italians  ;  but  the  Eng- 
.  lijh  Workmen  commonly  call  it  the  Quarter  round. 

ECHO.  Dr.  Plot ,  in  his  Natural  HiEory  of 
Oxfordjhire ,  Cap.  1.  diftinguilhes  Echoes  into  fuch 
as  are,  I.  Single ,  which  return  the  Voice  but  once; 
and  of  thefe,  lome  may  be  called  'Conical  5  be- 
caufe  they  will  not  return  the  Voice  but  when 
modulated  into  lome  peculiar  Mulical  Note : 
And  others,  Polyfyllabical ;  becaule  they  will  re¬ 
turn  many  Syllables,  Words,  and  Sentences ;  and 
fometimes  a  whole  Hexameter  Verfe. 

2.  Manifold  or  Tautological ,  which  return  Syl¬ 
lables  and  Words  the  fame  oftentimes  repeated. 

In  the  Polyfyllabical  and  Articulate  Echoes,  the 
Place  where  the  Speaker  ftands  is  called  the  Cen¬ 
trum  Pbonicum  ;  and  the  Objed  or  Place  that  re- 
turnsthe  Voice  is  called  th  Centrum  Phonocampti- 
cum.  He  faith,  he  experienced  what  Blancanus 
writes  in  his  Echometria ,  Cheer.  5.  That  no  one 
Syllable  can  be  diftinflly  and  clearly,  returned  un¬ 
der  the  DiEance  of  24  Geometrical  Paces,  or  120 
Feet.  But  by  fome  ^Experiments  I  have  made,  I 
judge  that  D.iftance  to  be  too  large,  as  well  as  that 
of  Merfenus ,  of  69  Feet,  to  be  too  little  ;  And 
V  ol.  I. 
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perhaps  fome  Placfes  may  return  the  Voice  fOon'ef* 
and  lome  later,  than  others ;  which  it  would  be 
worth  while  to  tty*  where  there  is  a  Convenient 
of  meafuiring  perpendicularly  from  the  Centrum 
Phonocampticum.  When  I  was  about  16  Yeats 
of  Age*  having  Dr.  Plot’s  Book  to  direft  mfe,  I  re¬ 
member  well,  that  I  found  an  Echo*  whole  Cen¬ 
trum  Pbonicum  was  on  the  North  Side  of  Shipley 
Church*  in  the  Wild  of  Suffex  ;  and  which  would 
repeat  diftindUy  thefe  Words,  in  the  Night; 

Os  Homini  fublime  dedit ,  Cdelumaue  tueri 
fuffit  c9  Ere  Bo's - — 

especially  if  you  fpoke  the  fir  A  Syllable  VerV 
ftrong*  and  all  the  reft  pretty  faft.  I  meafured 
then  alfo  the  Diftance  very  accurately,  but  the  Pa¬ 
pers  ate  loft*  and  lean  pronounce  nothing  certain¬ 
ly  about  them;  but  only  that  it  was  much  the 
flneft  and  moft  diftintt  Echo  that  ever  I  tried  ; 
tho’  I  tried  the  famous  one  at  Woodjlock  feveral 
Times*  after  I  went  to  Oxford. 

ECLEGMA  [’E KXny/uU  of  \ xKtlx'u')  lick 

off,]  the  lame  with  a  LinBus  Lambativus,  Loch * 
or  Lohoch *  being  a  Medicine  defign’d  to  heal  or 
eafe  the  Lungs  in  Coughs,  Peripneu monies*  &n 
being  ufually  compofed  of  Oils  and  Syrups*  and 
fometimes  Powders  incorporated  together  into  a 
Conliftence  thicker  than  a  Syrup*  but  not  fo  thick 
as  an  Ele&uary. 

ECLIPSE  ['ExXs/n}./?  of  sxAjjV^Gr.  to  leave  or. 
for  lake,]  is  a  Deprivation  of  the  Light  of  one  of 
the  Luminaries*  when  by  their  Conjun&ion  in  the 
Orbit  of  the  Sun*  or  in  the  Ecliptick*  his  Face* 
by  the  interpofition  of  the  Moon’s  Body*  is  hid¬ 
den  from  our  Sight ;  or  when  by  their  Oppofi- 
tion  in  the  lame  Orbit*  the  Moon ,  by  the  Shadow 
of  the  intervening  Earth,  is  obfeuted; 

So  that  in  a  Lunar  Eclipfe *  Ihe  really  iofes  her 
Light*  and  isobfeured,  by  wanting  the  Illumina¬ 
tion  of  the  Sun  either  totally  or  partially;  But  in 
an  Eclipfe  of  the  Sun,  he  lofes  not  his  Light*  but 
only  we  are  deprived  of  it  in  part  by  the  intet- 
polition  of  the  Moon’s  Body  between  us  and  the 
Sun :  And  therefore  this  ought  rather  to  be  called 
an  Eclipfe  of  the  Earth  ;  for  ’tis  the  Earth  that  is 
deprived  of  Light,  and  not  the  Sun. 

A  Central  Eclipfe  of  the  Moony  is,  wheii  hot 
only  the  entire  Body  of  the  Moon  is  covered  by  the 
Shadow,  (which  is  a  Total  one;  as  when  it  is  co¬ 
vered  by  it  in  Part,  it  is  called  a  Partial  one)  but 
alio  the  Center  of  the  Moon  palfes  through  the 
Center  of  that  Circle,  which  is  made  by  a  Plane 
cutting  the  Cone  of  the  Earth’s  Shadow  at  Right 
Angles  with  the  Axis,  or  with  that  Line*  which 
joins  the  Centers  of  the  Sun  and  the  Earth. 

For  the  Method  of  Calculation  of  the  Eclipfts 
of  both  the  Luminaries*  fee  Dr.  Gregory’s  Auto¬ 
nomy,  Book  IV.  SeB.  7  and  8;  and  Mr.  Flam - 
fead’s  Doftnne  of  the  Sphere,  in  Moor’s  Mathe- 
maticks,  Part  the  Second.  < 

Becaufe  the  Earth  (or  Sun)  always  moves  in  the 
Ecliptick,  the  Moon  can  never  be  Eclipfed,  but 
when  her  Plenilunium  happens  in  or  near  her 
Nodes *  (that  is*  in  the  interfedtion  of  the  Plane  of 
the  Orbit  with  that  of  the  Ecliptick.) 

The  Shadow  of  the  Earth  obfcuring  the  Moony 
though  projected  into  a  Cone  of  a  vaft  Length,  yet 
reaches  not  lb  far  as  the  Planet  Mars ,  for  he  is  ne¬ 
ver  Eclipled  by  it,  tho’  he  be  in  the  Plane  of  the 
Ecliptick,  and  at  Oppofition  to  the  Sun. 

If  the  Moon  be  fo  near  the  Node ,  that  the  Ag¬ 
gregate  of  the  apparent  Semi-diameters  of  the 
3  U  ,  Moon 
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Moon  and  of  the  Earth’s  Shadow  be  greater  than 
the  Moon' s  Latitude,  ihe  will  be  Eclipled,  other- 
wile  not.  And  becaufe  the  Sum  of  the  Semi¬ 
diameters  of  the  Moon  and  of  the  Earth’s  Shadow, 
are  always  greater  than  that  of  the  Semi-diame¬ 
ters  of  the  Sun  and  Moon  ;  for  the  former  is  ne¬ 
ver  lefs  than  53',  and  the  latter  never  greater  than 
35',  ’tis  plain,  that  Lunar  Eclipfes  may  happen 
in  a  greater  Latiude  of  the  Moon,  or  when  lhe  'is 
farther  from  the  Node  than  Solar  ones ;  and  in 
this  refpeft,  of  one  and  the  fame  Place  upon  the 
Earth,  will  more  often  become  vifible  there ; 
though  in  regard  to  the  View  of  the  whole  Earth, 
the  lolar  Eclipfes  will  happen  more  frequently. 

Our  mod  accurate  Adronomer  Mr.  Flamjlead^ 
in  the  Second  Part  of  his  excellent  Doftnne  of 
the  Sphere,  which  is  Printed  in  the  Fird  Vol.  of 
Sir  "Jonas  Moods  Mathematick,,  gives  you  an 
Orthography  k  Projection  of  the  Sphere  on  a  Plane 
touching  the  Moon’s  Orbit,  at  Right  Angles  to 
the  Line  connecting  the  Centers  of  the  Earth,  Sun, 
or  given  Star,  by  Right  Lines  proceeding  from  any 
of  them  to  the  Sphere,  whereby  are  determined 
the  Moon’s  Parallaxes  in  Altitude,  Longitude,  and 
Latitude  ;  and  by  it  he  fhews  alfo  how  to  deter¬ 
mine  the  Breadth  of  the  Semi-diameter  of  the  Dilk 
of  the  Penumbra,  and  the  Earth’s  Shadow  in  an 
Eclipfe,  and  how  that  of  the  Sun  is  made. 

He  teaches  alio  very  briefly  and  plainly,  how 
the  true  Places  of  the  Sun  and  Moon,  her  Latitude, 
Horary  Dillance,  Horizontal  Semi-diameters  and 
Parallaxes  may  be  found  by  Calculation  ;  as  alio, 
how  to  find  t  he  fame  way,  the  Times  of  the  mean 
and  true  Conjunctions  or  Oppofitions  of  the  Lumi¬ 
naries :  as  alfo,  the  principal  Phafes  of  a  Solar 
Eclipfe  for  the  Meridian  of  London ,  with  the  Lon¬ 
gitudes  from  it,  and  the  Latitudes  of  fuch  Places 
as  the  Eclipfe  will  be  feen  at,  or  where  the  laid 
Phafes  Ihall  appear ;  that  is,  where  the  Eclipfe  be¬ 
gins  in  the  Vertex  of  the  Rifing,  or  ends  in  the 
Vertex  of  the  Setting  Sun:  Where  he  rifes  or  fets 
Centrally  Eclipled;  where  the  Ecliple  ends  in  the 
lowed  Point  of  the  Rifing,  or  begins  in  the  lowed 
Point  of  the  Sun  Setting  ;  where  the  Sun  is  Cen¬ 
trally  Eclipfed  in  the  Meridian;  and  to  mention 
no  more,  where  the  Sun  is  Centrally  Eclipled  in 
the  Ncnagefiinal  Degree,  without  the  help  of  No- 
nagelimary  Tables ;  of  which  he  gives  an  Exam¬ 
ple,  and  demondrates  the  Reafon  of  the  Calculus. 

He  gives  there  alfo,  a  Geometrical  CondruClion 
of  Eclipfes,  diewing  how  to  find  the  exaCt  Con¬ 
junction,^.  of  the  Luminaries,  Digits  when  dark- 
ned,  Inclination  of  the  Cufps,  End  of  the  Eclipfe, 
or  Time  when  any  polfible  Number  of  Digits  ihall 
be  darkned,  by  Scale  and  Compals ;  all  which  is 
done  with  great  Plainnefs,  Brevity  and  Accuracy, 
and  is  very  well  worth  the  Mathematical  Reader’s 
Perufal. 

ECLIPSE  of  the  Sun.  In  order  to  obferve  an 
Eclipfe  of  the  Sun  accurately,  Mr .Flamjlead  di¬ 
rects,  to  cad  the  Species  of  the  Sun  through  a 
good  Telefcope,  of  a  tolerable  length,  on  an  ex¬ 
tended  Paper  behind  the  Eye-glafs ;  and  fo  far  as 
that  the  laid  Species  may  appear  at  lead  6  Inches 
over :  And  then  to  divide  both  the  Periphery  of 
a  Circle,  equal  to  that,  and  drawn  on  a  Paper, 
into  360  gr.  for  the  better  obferving  the  Cufps  of 
each  Phaiis;  and  alfo  the  Diameter  into  Digits, 
and  their  Parts,  by  concentnck  Circles,  for  mea- 
furing  the  Quantity  of  the  obfcured  Parts.  When 
you  look  at  an  Eclipfe  of  the  Sun,  the  bed  and 
readied  way  to  lave  the  Eye,  is  to  take  a  Piece 


of  plain  Looking-glafs  Plate,  and  black  one  fide 
of  it  over  the  Flame  of  a  Candle;  and  then  look 
through  it  at  the  Sun.  And  if  you  ufe  a  Tele, 
fcope,  fuch  a  black’d  Glafs  mult  be  between  your 
Eye  and  the  Eye-glafs. 

To  determine  the  Moment  of  the  Immerflon 
Duration,  and  other  Requifites  of  a  folar  Eclipfe 
Vid.  IV  h  if  on's  PneleSl.  AJlron.  p.  160.  and  of  a  lu¬ 
nar,  p.  150. 

ECLIPSES.  ’Tis  now  difeovered,  that  lunar 
Eclipfes  do  not  arife  from  the  interpolition  of 
the  Earth’s  Body  between  the  Sun  and  her,  but 
only  from  the  interpolition  of  its  Atmofphere. 

Of  which,  and  all  the  Phcenomena  of  £dipfeSj 
See  Whijlords  PrceleSl.  AJlron.  p.  135. 

ECLIFSIS,  in  a  Medicinal  Senfe,  is  a  Defection 
of  the  Spirits,  or  Fainting,  or  Swooning. 

ECLlPTICK  [’EjtAe/W77x0f,  Gr.]  is  a  great  Cir¬ 
cle  of  the  Sphere,  fuppofed  to  be  drawn  through 
the  middle  of  the  Zodiack,  (which  fee)  and  ma¬ 
king  an  Angle  with  the  Equinoctial  (in  the  Points 
of  Arles  and  Libra )  of  230.  30'.  which  is  the  Sun’s 
greated  Declination. 

This  is  by  fome  called  Via  Solisy  or  the  Way 
of  the  Sun,  becaufe  the  Sun,  in  his  annual  Moti¬ 
on,  never  deviates  from  this  Line,  as  all  the  other 
Planets  do  more  or  lefs;  from  whence  the  Zodiack 
hath  its  Breadth.  ’Tis  this  Line  which  is  drawn  on 
the  Globe,  and  not  the  Zodiack  ;  but  in  the  New 
Adronomy,  the  Ecliptick  is  that  Path  or  Way 
among  the  fix’d  Stars,  which  the  Earth  appears  to 
defcribe  to  an  Eye  placed  in  the  Sun,  as  in  its  an¬ 
nual  Motion  it  runs  round  the  Sun  from  Wed  to 
Ead:  And  if  you  fuppole  this  Circle  to  be  divided 
tnto  12  equal  Parts,  they  will  be  the  12  Signs, 
each  of  which  is  denoted  or  didinguilhed  by  l’ome 
Aderifin  or  Condellation. 

Note ,  If  the  Spectator’s  Eye  be  fuppofed  to  be 
on  the  Earth,  the  Sun  will  appear  always 
to  be  in  the  oppolitc  Sign  to  what  the  Earth 
is  in. 

ECLYSIS  [vExxua7f  of  Ixa Ca,  Gr.  to  diffipate,] 
is  when  the  Strength  of  the  Patient  is  a  little  de¬ 
cayed,  proceeding  from  a  want  of  a  lufficient 
Warmth  and  Spirits  in  the  Body.  Blanchard. 

ECPHRaCTICUM  [’E^o^tx77xov  of  iK<pgJ<rro) 
Gr.  to  remove  ObdruChon,]  is  a  Medicine  good 
againd  ObdruCtions. 

ECPHRAXIS  ^’Expgcr^/r  of  Gr.]  is  a 

taking  away  of  ObdruCtions  in  any  Part.  Blan¬ 
chard. 

ECPHYSESIS  [^Ey.<fvo«ei(  of  Gr.  to 

grow  out,]  is  a  Difeafe  in  which  the  Patient 
breathes  thick. 

ECPHYSIS  [5'E xipvff/f,  Gr.]  is  any  Procefs  that 
coheres  with,  or  adheres  to  a  Bone. 

ECLTEMA  [’Except,  Gr.]  the  fame  with  Em - 
piema. 

ECPIESMA  []Ex-z»7s<r/x(x  of  s x'srit^w,  Gr.  to 
fqueeze  out,]  is  a  Juice  lqueezed  out ;  alfo  the 
Dregs  which  remain  of  any  Thing  that  is  fquee- 
zed ;  likewife  a  FraCture  of  the  Skull,  wherein  the 
broken  Parts  prefs  upon  the  Meninges  or  Skin  of 
the  Brain.  Blanchard. 

ECPIESMUS  [’£*  7 rtzep.'t)  Gr.]  is  a  very  great 
Protuberance  of  the  Eyes. 

ECPLEXIS  [/ExTTAwf:/*}  Gr.]  is  a  Fright  or 
Stupor- 

ECPNEUMATOSIS  [of  ’EK*rv  Gr.  to 

breathe  out,]  the  fame  as  Expiration. 
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ECPTOS1S  ['Ejwtmk,  Gr.  a  falling  down,] 
the  fame  as  Luxation. 

ECPUCT1CA  [ ’kx-xuxj/x*  of  g y.ttCiu-)  Gr.]  con- 
deniing  Medicines ;  fee  Incrajfantia. 

ECPYSESLS  fee  Empyema. 

ECRITHMUS  [oH*  and  pU^xi<,  Gr.]  a  Pulfe 
which  obferves  no  method  or  number,  incident 
to  any  Age.  Blanchard. 

ECTHLIMMA  [’E K$x'nj.uct,  Gr.]  an  Ulcera¬ 
tion  ariling  from  a  violent  Compreflion  in  the  Sur¬ 
face  of  the  Skin.  Blanchard, 

ECTHLIPS1S  of  U  and  Gr. 

todalhout,]  is  a  Figure  in  Grammar  relating  to 
the  Dimenlionof  Latin  Verfes,  whereby  the  Let¬ 
ter  m,  with  its  preceding  Vowel,  is  cut  oft,  be- 
cauie  the  fucceeding  Word  begins  with  a  Vowel, 
as  in  this  Verfe  ; 

0  Curas  Hominum  !  0  quantum  ejl  in  Rebus  Inane  \ 

Where  the  um  in  Hominum  and  Quantum  is  en¬ 
tirely  cut  oft,  and  not  founded  before  the  Vowels 

0  and  e. 

ECPTOMA  [of  U  and  kiitt*),  Gr.  to  tail,]  a 

Luxation.  n 

ECSARCOMA  [’E of«*  and  <r*pz,  Gr. 
Fleih,]  any  Helhy  Excrefcence. 

.  ECTHYMATA  I'&k&viult*,  Or.]  are  Pimples 
or  certain  breakings  out  of  the  Skin,  as  the  Small 
Rox,  Qc.  Blanchard.  . 

EGTHYMOS1S  [of ’Ex&u/xor,  Gr.]  is  a  Com¬ 
motion  or  Intumeicence  of  the  Blood  ;  alio  a 
Cheerfulnefs  of  the  Mind.  Blanchard. 

ECT1LLOTICA  [of  ’Ext Or.  to  pluck,] 
are  Medicines  which  confume  callous  Parts,  and 


•pull  out  Hairs,  &c.  Blanchard. 

ECTROP1UM  [’ExrjSwor,  Gr.]  is  a  growing 
of  the  Eye-lids,  when  the  lower  is  fhorter  than 

the  upper.  Blanchard.  Or, 

ECTROP1UM  [ofkrpW»,Gr.  to  turn  down,] 
an  ‘Excreicence  under  the  Eye-ltd,  which  by  its 
weight  turns  it  downwards. 

ECTROS1S  ["£* Tpcocis  ofU77Tp»V*«,  Gr.  to  ren- 
der  abortive,]  an  Abortion. 

ECTYPE  [’'Extvtov,  Gr.]  with  Antiquaries, 
an  Impreftion  of  a  Medal,  Seal  or  Rmg  ?  or  a 
figured  Copy  of  an  Infcription,  or  other  ancient 

Monument.  *  •  , 

ECZEMATA  [*E*^w,Gr.]  are  extreme  hot, 

or,  as  it  were,  burning  Pimples :  Some  x.zkz  Hy¬ 
dro  a  for  Eczemat a,  but  it  is  a  Miltake.  B  an- 
chard. 

EDDY,  is  when  the  Water  at  any  Place  runs 
back,  contrary  to  the  Tide  or  Stream,  and  lo  tails 
into  the  Tide  or  Current  again.  The  Seamen  call 
alfo  that  Eddy  Water ,  which  falls  back,  as  it 
were,  on  the  Rudder  of  a  Ship  under  Sail,  the 
Lead  Water.  They  call  alfo  an  Eddy  U  ind ,  that 
which  returns,  or  is  beat  back  from  any  Sail,  Wr. 

EDICT,  in  the  Civil  Law,  is  any  thing  that 
the  Emperor  eftablilhes  of  his  own  accord,  1  iar  it 
may  be  generally  oblerved  by  every  Subject,  ui 
this  differs  both  from  a  Decree ,  or  a  Pragmatick 

Sand  ion.  .  .  . 

EDULCOR ATION , ( /. e. Sweetnmg)  is  a  Term 

ufed  by  the  Chymifts  for  the  clearing  ot  any  Mat¬ 
ter  from  the  Salts  it  may  be  impregnated  or  mix¬ 
ed  with,  by  waihing  it  throughly  in  common  Wa¬ 
ter. 

EFFECTIONS,  is  a  Word  ufed  by  Geometers, 
in  the  fame  Senfe  with  the  Geometrical  Conftrit- 
fiion  of  Propofitions,  and  often  of  Problems  and 


PraSlices  ;  which,  when  they  are  deducible  from, 
or  founded  upon  fome  general  Proportion,  are  cal¬ 
led  the  Geometrical E.fpeBions  thereunto  belonging* 
EFFERVESCENCE,  a  Word  much  ufed  by 
the  Modern  Philofophers  and  Chymifts ;  it  ex- 
prefles  a  greater  Degree  of  motion  and  fttuggling 
of  the  f  mail  parts  of  a  Liquor,  than  we  underftand 
by  the  Word  Fermentation ,  and  implies  a  great 
Ebullition  or  boiling  up  with  fome  Degree  of 
Heat;  and  is  the  ulual  Term  for  the  Eft  eft  of 
pouring  an  acid  Liquor,  (asluppofe  Oil  of  Vitriol) 
on  an  Alkalifate  one,  as  on  Oil  oflartar  per  Deli - 
quium  ;  for  a  very  great  Commotion,  ftruggling 
Heat,  and  boiling  will  immediately  anfe,  winch 
may  be  called  a  great  Effervefcence. 

Lemery  defines  it  to  be  an  Ebullition  or  Boiling 
of  any  Liquor  without  the  Separation  of  its  Parts ; 
but  that  doth  not  fully  exprefs  the  meaning  of  the 
Word. 

EFFLUVIUMS,  are  fuch  very  fmall  Particles 
or  Corpulcles,  as  are  continually  flowing  out  of 
ail  mix’d  Bodies. 

The  very  great  Subtilty  and  Finenefs  of  the  Ef¬ 
fluvia  of  many  Bodies,  appears  from  their  being 
able  for  a  long  time  together,  to  produce  fenlible 
Effefts,  without  any  fenlible,  or  at  leaft,  conlide- 
rable  Diminution  of  the  Bulk  or  Weight  of  the 
Body  that  emits  them. 

And  that  thele  Effluviums  may  confiderably 
operate  upon,  and  have  great  Efteft  on  Bodies 
within  the  Sphere  ot  their  Aftivity,  Mr.  Boyle 
proves  from  thele  Confiderations ; 

1.  That  the  Number  of  the  l^articles  or  Cor¬ 
pulcles  emitted  as  Effluviums  out  of  any  Body,  is 
vajlly  zreat. 

2.  That  they  are  of  a  very  penetrat  ing  and  per¬ 
vading  nature,  and  lo  can  moft  ealily  infinuate 
themfelves  into  the  Bodies  they  operate  upon. 

2.  That  they  are  moved  with  vaft  celerity,  and 
oftentimes  with  all  manner  of  Direftions,  and  very 
various  Modifications. 

4.  That  there  is  often  a  wonderful  Congruity  or 
Incongruity  of  the  Rulk  andShape  of  thele  Effluvia, 
to  the  Pores  of  the  Bodies  they  penetrate  into,  and 

aft  upon.  -it, 

5.  That  efpecially  in  animal  and  organ ica  l  bo¬ 
dies,  thefe  Effluvia  may  excite  great  Motions  of  one 
Part  of  the  curious  Engine  upon  another,  and  there¬ 
by  produce  very  conliderable  Eftefts  in  the  animal 
Oeconomy. 

6.  That  they  may  have  fometimes  a  Power  to 
make  themfelves  be  aftifted  in  their  Operations  by 
the  more  Catbolick  Agents  of  the  Univerfe ;  fuch  as 
Gravity,  the  prelfure  of  the  Atmofphere,  Light, 
Magnet lfm,  &ic. 

EGESTION,  the  fame  with  Digeftion. 
EJECTIONE  Cuf  edict:,  is  a  Writ  which  lieth 
properly  againft  him  that  cafteth  out  the  Guardian 
from  any  Land  during  the  Minority  of  the  Heir. 

EJECTIONE  firm* ,  is  a  Writ  that  lieth  for 
the  LelTee  for  Term  of  Years,  that  is  calt  out  before 
his  Term  is  expired,  either  by  the  Lelfor  or  a 
Stranger. 

EIRE,  or  Eyre ,  in  Britton ,  Cap.  2.  hgmfies  the 
Court  of  Juftices  Itinerant.  And  Juftices  in  -Ayrff 
are  thole  which  BraClon  in  many  Places  calkth 
y ufliciarios  itiner antes,  of  the  Eyre.  The  Eyre 
alio  of  the  Foreft,  is  nothing  but  the  Juft  ice -Be  at 
otherwise  called,  which  is,  or  fhould,  by  ancient 
Term,  be  held  every  three  Years  by  the  Juftices  ot 
the  Foreft 

ELABORATORY  :  See  Laboratory. 
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ELASTICITY.  The  Caufe  of  the  Elafticity 
of  Fluids,  fuch  as  our  Air,  may  ealily  be  accoun¬ 
ted  for,  from  their  Particles  being  all  endowed 
With  a  centrifugal  Force,  like  what  Sir  Ifaac 
Newton  mentions  in  Prop.  23.  lib.  2.  of  Ins  excel¬ 
lent  Principle  And  to  folve  the  fpringinels  or 
elafticity  of  folid  and  firm  Bodies,  we  muft  have 
recourfe  to  another  univerfal  Law  of  Nature, 
AttraSlion  ;  by  which  the  Parts  of  folid  and  firm 
Bodies  are  cauled  to  cohere  together.  When  there¬ 
fore  hard  Bodies  are  either  bent  or  flruck.  fo  that 
the  component  Particles  are  a  little  moved  from 
one  another,  but  not  quite  disjoii  ed  and  broken 
oft',  nor  feparatedfo  far  as  to  be  out  of  the  Power 
of  that  attracting  Force,  by  which  they  cohere  to¬ 
gether;  they  certainly  will,  on  the  celfation  of  the 
external  Violence,  fpring  back  with  a  very  great 
Velocity  to  their  former  natural  ftate.  Suppofing, 
as  I  laid  before,  that  the  Particles  are  not  leparated 
by  the  Flexure ,  or  the  Shock ,  fo  far  from  one  ano¬ 
ther,  as  that  the  Atoms  of  any  foreign  Fluid  can 
get  in  between  them,  and  hinder  the  attraftive 
Force  ;  for  then,  as  loon  as  ever  the  feparaung 
Force  ceales,  the  Attraftive  will  aft,  and  bring 
them  back  to  their  former  Rate. 

ELASTICK  Force ,  primarily,  is  the  Force  of  a 
Spring  when  bent,  and  endeavouring  to  unbend  it 
felf  again. 

In  Phylicks,  fiis  taken  for  the  endeavour  of 
Springing  or  elaftick  Particles,  when  comprefs’d  or 
crowded  into  a  little  room,  to  dilate  and  elevate 
themlelves  again  :  Wherefore  by  this  Name  they 
frequently  call  fuch,  an  Explolion  of  Animal  Spi¬ 
rits,  as  is  frequent  in  Cramps  or  Convullions, 
Theeffeftof  this  Power,  or  this  Quality,  in  Bodies, 
is  called  Elajlicity'^  and  Bodies  that  have  it,  Ela - 
fiick  Bodies . 

And  as  a  foft  Body  is  that  which  when  prefs’d 
yields  to  the  Stroke,  and  loles  its  former  Figure, 
and  cannot  recover  itlelf  again  ;  fo  an 

Elajlick  Body  is  that  which  tho’  it  yields  for  a 
while  to  the  Stroke,  yet  can  afterwards  recover  its 
former  Figure  by  its  own  natural  Power ;  and  if  it 
can  do  this  with  the  fame  Force  as  that  which 
prefs’d  upon  it,  we  fay  it  is  per feftly  Elajiical. 

If  there  was  no  Elajlicity ,  the  Laws  cf  Motion 
found  by  Mathematicians,  about  the  Perculfion  of 
two  Bodies,  would  hold  univerfally,  and  be  with¬ 
out  Exception  true  :  And  the  Bodies  (as  Mr. Keil 
obferves  in  his  IntroduEl.  ad veram  Phyjicam , p.\  51.) 
xvould  move  jointly  that  way,  towards  which  the 
ftroriger  Body  tended  before  the  Shock  or  Percuffi- 
on,  and  with  a  celerity  ealily  determinable  by 
thofeLaws  of  Motion.  But  becaufe  there  are  very 
few  Bodies  without  lome  degree  of  Elajlicity , 
even  foft  Clay,  Wax,  &c.  containing  within  them 
lome  Particles  of  elaftick  Air  ;  from  hence  it  is, 
that  Bodies  which  ftrike  or  move  one  againft  ano¬ 
ther,  do  fpring  or  leap  back,  and  move  with  very 
different  Velocities,  fometimes  oneway,  fometimes 
another. 

If  you  imagine  a  String  or  Wire  to  be  ftrained, 
and  faftned  firm  at  each  end,  then  ’tis  plain,  that 
if  either  the  middle  Part  of  the  String  (  or  any  o- 
ther)  be  either  drawn  by  the  Hand,  or  preis’d  by  a 
Weight  out  of  the  right  Polition  it  was  firft  in, 
then  if  the  Force  that  removed  it  be  not  greater 
than  the  elaftick  Force  of  the  String,  the  String 
will  fly  back  ;  and  if  the  Weight  or  Body  be  not 
removed,  drive  it  before  it,  as  the  String  of  aCrols- 
bow  doth  the  Bullet ;  and  the  acquir’d  velocity  of 
the  String  will  carry  it  beyond  its  firft  right  Politi- 
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on  towards  the  oppofite  Parts,  and  that  fo  far  as 
till  the  Motion  that  way  be  equal  to  the  elafticity 
of  the  String  ;  and  then  being  quite  deftroyed, 
the  String  will  return  again  as  before  ;  and  thus 
fpringing  forward  and  backward,  would  (abftraft- 
ly  from  the  reliftanceof  the  Medium)  like  a  dou¬ 
ble  Pendulum,  make  continual  Vibrations.  Thus 
alfo,  if  you  fuppofe  any  Weight  to  fall  on  an  im¬ 
moveable  fix’d  and  perfeftly  elaftick  Body  ;  on  the 
contaft,  the  Parts  of  the  elaftick  Body  will  fpring 
back  or  recede  inwards,  till  the  elaftick  Force  be 
railed  up  equal  to  the  Momentum  of  the  falling 
Body;  and  then  this  latter  ceafing,  the  elaftick 
Force  will  caft  the  Body  upwards  or  from  it,  with 
the  fame  Velocity  it  came  down,  or  was  impelled 
againlt  it,  recovering  again  its  former  Figure ;  but 
if  both  the  Bodies  being  elaftick,  neither  of  them 
be  fixed  or  moveable,  then  the  elaftick  Force  will 
aft  equally  in  each  Body,  and  produce  equal  Mu¬ 
tations  of  Motion. 

And  from  this  Elajlicity  in  Bodies  arifes  that  Re - 
filition  or  leaping  back  from  one  another,  winch 
we  oblerve  in  many  Bodies  on  their  moving  fwiftly 
one  againft  another.  The  uffal  Method  to  judge 
whether  Bodies  are  endowed  with  this  elaftick 
Quality  or  not,  is  to  enquire  whether,  on  being 
ltruck,  they  give  any  Tinnitus ,  or  ringing  Sound, 
or  indeed  any  ftnlible  Noife  ;  fbr  if  they  do,  you 
may  conclude  them  in  lome  meafure  elaftical ;  and 
that  they  are  fo  in  proportion  to  the  ftrength  and 
acutenels  of  the  Sound  they  emit. 

Mr.  Keil  gives  thtle  Rules  for  the  Motion  of 
elaftick  Bodies. 

THEOREM. 

if  two  Bodies  perfeftly  elaftick  ftrike  one  again  ft 
another,  there  will  be  or  remain  in  each  the  lame 
relative  Velocity  as  was  before  ;  that  is,  fuch  Bo¬ 
dies  will  recede  from  each  other  with  the  fame  Ve¬ 
locity  that  they  met  together  with. 

For  the  comprelfive  Force  or  the  Magnitude  of 
the  Stroke  in  any  given  Bodies,  arifes  from  the  re¬ 
lative  Velocity  of  thofe  Bodies,  and  is  proporti¬ 
onal  to  it:  And  Bodies  perfeftly  elaftick,  will  re* 
ftore  themlelves  compleatly  to  the  Figure  they 
had  before  the  fhock;  or  in  other  Words,  the  re* 
ftitutive  Force  is  equal  to  the  comprelfive,  and 
therefore  muft  be  equal  to  the  Force  with  which 
they  acceded,  and  confequently  they  muft  by  ela¬ 
fticity  recede  again  from  each  other  with  the  fame 
Velocity.  Gp  E.  D. 

COROLLARY. 

Hence,  taking  equal  times  before  and  after  the 
Ihock,  the  diftances  between  the  Bodies  will  be 
equal  :  And  therefore  the  diftances  of  the  Bodies 
from  the  common  center  of  Gravity  will,  in  the 
lame  times,  be  equal. 

Whence  the  Laws  of  the  meeting  of  Bodies  per¬ 
feftly  elaftick  are  ealily  deduced,  which  he  doth 
by  this  Problem. 

P  R  O  B  L'  E  M. 

To  determine  the  Rules  of  the  direSl  meeting  or 
Jhock  of  Bodies  perfectly  elajiical. 

One  Conftruftion  will  lerve  for  all  Cafes  of 
this  Problem. 

Let  there  be  two  Bodies,  A  and  B ,  perfeftly 
elaftical,  whole  common  Center  qf  Gravity  let 

be  C, 
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be  C,  and  let  D  be  the  Point  of  concourfe  where 
'the  Bodies  meet ;  make  C E  always  equal  to  C D. 
Then  I  lay,  that  after  the  concourfe  or  Ihock,  the 
right  Line  C  E  will  exprefs  the  Velocity  of  the 
Body  A  from  E  towards  A ;  and  the  right  Line 
E  B  will  exprefs  the  Velocity  of  the  Body  B , 
from  E  towards  B. 


fore  and  after  the  Shock,  and  that  the  Right  Line 
E  A  denotes  the  velocity  of  the  Body  A ,  the  velo¬ 
city  of  the  Body  B  muil  necellarily,  after  thelinL 
pulfe,  be  denoted  by  the  Line  E  B,  and  the  dire&ion 
of  the  Motion  will  be  from  E  towards  B  . 

C  O  R  O  L.  I. 
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Hence',  if  the  Body  B  be  at  red,  the  Points  t> 
and  B  will  be  coincident,  as  in  the  Cafe  of  the 
three  fird  Lines  in  the  Figure ;  and  becaule  B  :  A:': 
AB:  C  B ;  therefore,  by  Compofition,  B  +  A  : 
A  A  : :  A  B  :  C B  ;  and  doubling  the  confequent 
Terms  of  the  Proportion,  B  4-  A:  2  A :  i  A  B  C 
2C  A;  that  is,  in  Words,  As  the  Aggregate  or 
Sum  of  the  Bodies  :  is  to  the  Double  of  the  moving 
or  Jir  iking  Body  So  will  the  Velocity  of  the  fir  iking 
Body  be  before  the  Shock :  To  the  Velocity  of  the 
qukfcent  Body  of  ter  it. 

COROL,  II. 

Wherefore  if  the  Bodies  A0  B ^  are  equal,  the 
Sum  or  Aggregate  of  them  mull  be -2  A  :  Whence 
the  velocity  of  the  Body  B ,  after  the  Shock,  lhall 
be  equal  to  A  B ,  the  velocity  of  the  Body  A  be¬ 
fore  it ;  and  confequently  the  Point  E  and  A  being 
co-incident^  A  E  the  velocity  of  the  moving  Body 
after  the  Lm pulfe  or  Shock,  will  be  —  0;  that  is, 
none  at  all.  Which  allb  may  be  eafily  fhewn 
thus ;  becaule  the  Bodies  A  and  B  are  equal,  A  C 
will  be—  C  A  —  CD~CE^  wherefore  the 
Point  E  will  co-incide  with  A ,  and  confequently 
the  Body  A ,  after  the  Shock,  will  be  at  red,  and 
the  Body  B  will  move  with  the  velocity  E  B  or 
A  B. 

If  therefore  a  perfeSlly  Elafiick  Body  firike  di - 
reStly  again  A  another  equal  to  it ,  and  which  is  At 
refi  ;  after  the  Shock  the  moving  Body  will  lofe  all 
its  Motion }  and  the  Quiefcent  move  on  with  the 
velocity  of  the  former. 


[DEMONSTRATION. 

Since  the  common  centre  of  Gravity  of  any  Bo¬ 
dies,  proceeds  on  with  the  fame  uniform  Progref- 
fion,  and  with  the  lame  Velocity  both  before  and 
after  the  Shock  and.  Impulfe,  as  he  proves  in  Theo¬ 
rem  18.  and  that  in  a  Time  equal  to  that  in  which 
the  Body  A  moves  the  Length  A  Z),  or  the  Centre 
of  Gravity  C  moves  the  Length  CD  ;  and  after  the 
Concourfe  the  fame  Point  V  will  move  the  Length 
DK  —to  D  C.  This  being  fo,  let  K  a  be  taken  e- 
qual  to  CA  ;  then,  lince  by  Cor.  of  the  preceding 
Theorem ,  taking  equal  Times  both  before  and  after 
the  Impulfe,  the  didances  of  the  Bodies  from  the 
common  centre  of  Gravity  will  always  be  equal ; 
then  at  what  time  the  common  centre  of  Gravity 
will  be  in  A,  the  Body  A  will  be  found  to  be  in  a  ; 
and  therefore  after  the  Impulfe,  its  Motion  will 
be  from  D  towards  a,  and  its  Velocity  will  be  ex- 
prelfed  by  Da,  which  is  the  length  run  over  in  that 
Time.  But  becaufe  C  E—C  D,  or  to  K  C  and 
CarztKa^  the  difference  between  the  Right  Lines 
€E  and  C  A  will  be  equal  to  the  difference  be¬ 
tween  the  Right  Lines  Kd  and  Ka  ;  that  is, 
E  A~  D  a  :  But  the  Right  Line  D  a  expreifes  the 
velocity  of  the  Body  A  after  the  Shock  or  Impulfe, 
and  confequently  its  velocity  will  alfo  be  exprelfed 
by  the  Right  Lipe  E  A.  Befides,  lince  the  relative 
velocity  of  thefe  Bodies  remains  the  fame  both  be- 
Vol.  L 


COROL.  III. 

If  the  Bodies  A  and  B  are  equal,  and  bdth  iftoVe 
the  fame  way,  as  in  Line  the  fourth  of  the  Figure 
they  will  move  alfo  both  the  fame  way  after  the 
Shock,  and  with  the  mutual  exchange  of  their 
Velocities. 

For  lince  C  E~  CD,  and  A  C~  C B  ;  C E~~ 
AC ,  that  is,  £  A ,  mud  bt~CD —  C A,  or  to 
BD  ;  and  confequently  the  Velocity  of  the  Body  A 
after  the  Shock,  will  be  equal  to  that  of  B  before  it, 
Belides,  lince  E  A  —  B  D,  E  B  will  be  —  ADj 
and  therefore  the  velocity  of  the  Body  B  after  the 
Shock,  mull  be  equal  to  that  of  A  before  it. 

COROL.  IV. 

If  the  equal  Bodies  Sand  A  hiove  with  contrary 
Directions,  as  in  Line  the  tenth  of  the  Figure,  they 
will  alfo,  after  the  Concourfe  and  Shock,  move 
contrary  ways,  and  with  their  velocities  counter- 
changed. 

For  fince  AC  —  CB,  and  C E  ■=.  CD,  AC _ 

C E\  that  is,  AE  mud  be  equal  to  C B — CD 
or  to  B  D;  and  therefore  the  velocity  of  the  Body 
A,  after  the  Shock,  will  be  equal  to  that  of  A  be¬ 
fore  it.  Befides,  fince  E  A—  B  Z),  A  D  will  be 
=  E  B :  But  AD  expreifes  the  velocity  of  the  Body 
A  before  the  Shock,  and  E  B  the  velocity  of  £  afte’r 
it ;  wherefore  the  Truth  of  this  Corollary  is  plain. 
3  ^  Aftej 
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After  this  he  {hews  a  Very  eafy  Method  to  bring 
thefe  Theorems  to  Practice,  by  a  Calculation  in 
Number's. 

For  fuppofe  (i)  the  Bodies  A  and  B  both  move 
the  fame  way,  and  that  the  velocity  of  the  prece¬ 
dent  Body  B  be  c,  and  that  of  the  fubfequent  A  be 
C;  wherefore  the  relative  velocity  of  thefe  two 
Bodies  will  be  C  —  r,  and  the  Sum  of  their  Moti¬ 
ons  the  fame  way  A  C+  B  c:  Let  x  denote  the  ve¬ 
locity  of  the  fubfequent  Body  A  after  the  Con- 
courfe  and  Shock  ;  then  becaufe  the  relative  velo¬ 
city  of  Bodies  before  and  after  the  Shock  continues 
the  fame,  the  velocity  of  the  Body  B  will  be  ex- 
prefled  by *  *  4  C —  c. 


For  the  relative  velocity  of  Bodies  is  equal  to 
that  by  which  the  velocity  of  the  fwifter  exceeds 
that  of  the  llower ;  and  therefore  that  Excefs  mulb 
be  exprefled  by  C  —  c.  Wherefore,  fince  the  velo¬ 
city  of  the  fubfequent  Body  A—x9  its  Motion  to¬ 
wards  D  muft  be-**:  And  fince  tbe  velocity  of 
the  preceding  Body  B  —  x  +  C—Cj  its  Motion 
alfo  towards  D  mull:  be  exprefled  thus-,  B  x  B  C 
—  B  e;  and  the  Sum  of  thefe  two  Motions  will  be 
equal  to  the  Sum  of  the  former  Motions:  That  is, 
in  Species,  Ax  -f -  B  x  B  C  —  Bcz^.AC-\-Bc; 
an  d  by  Tranfpofition,  A  x  +  B  x  —  iB  c  —  BC 
q-  AC;  and  then  by  Divifion,*— 2Bc—BC+  AC 
rm  Velocity  of  the  Body  A.  A  +  B 

And  fo  alfo  the  velocity  of  the  Body  B  is  cm  ,v  4 

AC  —  BC  +  2  Be 

C—cen  A  4-  B  +  C  —  c  — 

AC—BC+2BC+  AC  ^  BC  —Ac  —  Be 
’  A  4  B 
2  AC  —  A  c  4  B  c 
A  +  B 

If  B  C  be  greater  than  A  C  4  2  B  r,  then  x  or 

c  ~~  B  C  2  -—  Will  be  a  negative  Quantity  ; 

and  conl'equently  the  velocity  of  the  Body  A  will 
have  a  contrary  Direction,  and  its  Motion  towards 
B  will  be  negative. 

If  the  Body  B  be  at  reft,  that  is,  if  c~o9  then 
the  Velocity  of  the  Body  A  after  the  Shock  will  be 

,  ■■  i  -  forwards  or  backwards  according 
4-  A  +  B  y  6 

as  the  Sign  -f  or  —  prevails. 

If  the  Bodies  A  and  B,  with  the  velocities  C  and 
c,  move  contrary  Ways,  and  confequently  meet  one 
another  direftly  ,•  their  Motion  the  lame  way  will 
be  exprelfed  by  A  C—Bc ,  and  the  relative  velo¬ 
city  of  the  Bodies  will  be  C  4  c. 

Let  then  x  ftand  for  the  required  velocity  of 
the  Body  A  after  the  Shock  ;  its  Motion  that  way* 
which  it  went  before  the  Shock,  will  be  exprefled 
by  A  x,  and  the  velocity  of  the  Body  B  will  be 

*  4  b’4  e  (for  the  relative  Velocity  of  Bodies  is 
not  altered  by  the  Shock)  and  then  the  Motion  in 

the  Body  B  towards  Z),  will  be  B  x  4  B  C  4 
B  c  ;  wherefore  the  Sum  of  the  Motions  the  lame 
way,  will  be  Ax  +  Bx  +  BC+B  c  which  (by 
his  14th  Theorem  about  the  Laws  of  Motion)  will 
bt  —  A  C  c;  lb  that  A  x  4  B  *  =  A  C— 


B  C  —  2  Sr,  and  x  —  B  C  —  z  B  c 

A  4-  B  ~ 

And  the  velocity  of  the  Body  B  will  be 

AC  —  BC  —  zB.e  r  , 

- ~ -  C+f=: 

AC—  BC  —  2B  c  +  A  C  Jr  Ac  ^  BC  4-  B  c 

A  4  B  ” 

—  2  A  C  Ac  —  B  c 

A  4  B 

If  B  C  4  2  B  c  be  greater  than  A  C,  the  Motion 
of  the  Body  A  will  be  backwards,  or  a  contrary 

way  ;  in  which  Cafe  x  or  ^  ^  B  C  —  2  B  c 

A  4  B 

will  be  a  negative  Quality. 

Whatever  be  the  PhylicalCaufe  of  Elajlicity ;  Sir 
Ifaac  Newton ,  Prop.  23.  Book  2.  of  his  admirable 
Frincip.  demonftrates,  That u  Particles  which  mu. 
u  tually  avoid  or  fly  from  one  another  by  fuch  For- 
w  ces  as  are  reciprocally  proportional  to  the  Diftan- 
u  ces  of  their  Centers,  will  compofe  an  elaftick 
u  Fluid,  whofeDenftty  fhall  be  proportional  to  its 
u  Compreflion. 

And  vice  verfa9  u  If  any  Fluid  be  compofed  of 
a  Particles  that  fly  or  avoid  one  another,  and 
u  hath  itsDenfity  proportional  to  its  Compreflion, 
“  then  the  centrifugal  Forces  of  thofe  Particles 
M  will  be  reciprocally  as  the  Diftances  of  their 
tc  Centers; 

ELATERISTS,  Mr.  Boyle’s  Word,  ate  fuch  as 
hold  the  DoCtrine  of  Elaterium ,  or  the  Spring  and 
Weight  of  the  Air,  which  he  defends  again  ft  Linus. 

ELATERIUM  [EActrnetpK  of  txetvvwj  Gr.  to 
expel, 3  is  the  Juice  of  wild  Cucumbers  made  up 
in  a  thick  and  hard  Conflftence :  Alfo,  according 
to  fome,  arty  Medicine  that  purges  the  Belly. 

ELECTiCA:  See  Attrahentia. 

ELECTION,  in  Numbers,  with  Regard  to  Com¬ 
binations,  is  the  feveral  Ways  of  taking  any  Num¬ 
ber  of  Quantities  given,  without  having  refpeft  to 
their  Places.  Thus  the  Quantities  ay  b9  r,  may  be 
taken  feven  Ways;  as  abc,  ab9  ac ,  bc9  and  4,  b,  c. 

See  Schooten  in  his  Mifcellanea  ;  and  Strode  of 
Combinations.  See  alfo  the  Word  Combination. 

ELECTION  de  Clerk9  is  a  Writ  that  lieth  for 
the  Choice  of  a  Clerk,  afligned  to  take  and  make 
Bonds  called  Statute-Merchant ;  and  is  granted  out 
of  the  Chancery  upon  Suggeftion  made,  That  the 
Clerk  formerly  afligned  is  gone  to  dwell  in  another 
Place,  or  hath  hindrance  to  lett  him  from  follow¬ 
ing  that  Bufinefs*  or  hath  not  Land  fuffleient  to 
anfwer  his  Tranfgreflion  if  he  ftiould  deal  amift. 

ELECTRICITY,  is  the  Quality  that  Amber, 
Jett,  Sealing-Wax,  Sr.  have  of  attracting  all  kinds 
of  very  light  Bodies  to  them,  when  the  attracting 
Body  is  rubbed  or  chafed.  And  this  is  moft  pro¬ 
bably  the  EftcCt  of  a  Material  Effluviutn  (as  the 
Noble  Mr.  Boyle  exprefles  it  in  Ins  Notes  on  this 
Quality)  iflinng  from,  and  returning  to  the  elec¬ 
trical  Body,  and  aflifted  alfo  in  fome  Cafes  by  the 
external  Air,  For  the  Solution  of  this  Phtenome t 
non  there  are  Several  Hypctbefes9and  all  Mechanical. 

i.  Cobceus  fuppofes,  That  aCtual  Streams  do  if 
fue  out  of  the  eleCtrick  Body  when  agitated  by 
Attrition  ;  and  that  thefe  do  clifcufs  and  repel  the 
ambient  Air*  which,  after  it  hath  been  driven  off 
a  little  way,  makes,  as  it  were,  a  little  Whirl¬ 
wind  from  the  refiftance  which  it  finds  in  the  re¬ 
moter  Air,  to  which  thefe  eleCtrick  Streams  did  not 
reach:  And  that  thefe  Streams  fhrinking  quickly 
back  again  to  the  attracting  Body,  do,  in  their  re¬ 
turn*  attraCl  or  bring  along  with  them  fuch  light 
and  fmall  Bodies  as  they  meet  with  in  their  way. 

To 
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To  which  Mr.  Beyle  adds,  that  the  Gravity  of  the 
incumbent  Atmofphere  furmounting  the  ipecifick 
Gravity  of  the  little  rarified  Atmofphere  of  the 
eleftrick  Body,  may  probably  facilitate  the  Ten¬ 
dency  of  the  fmall  Particles  of  Matter  towards  the 
attracting  Body.  .  . 

a.  Our  Famous  Gilbert,  Sir  K.Digby,Gafflendus, 
Dr.  Browft,  and  many  others,  fuppole,  That  on 
rubbing  or  chafing,  the  eleftrick  Body  is  made  to 
emit  Rays  or  Files  of  an  unftuous  Nature,  which, 
When  they  come  to  be  condenfed  and  cooled  by  the 
ambient  Air,  do  lofe  their  Agitation,  and  then 
{hr ink  back  again  into  the  Body  from  whence  they 
fally’d  out ;  and  by  that  means  do  carry  along  with 
them  Rich  light  and  fmall  Bodies  as  happen  to  be 
Fattened  or  {ticking  to  their  further  Ends.  Gaf- 
fendus  thinks  alfo,  That  thefe  unftuous  Effluvia 
being  emitted  all  manner  of  ways,  do  decufiate 
frequently,  or  crofs  one  another;  and  by  this 
means  do  take  the  better  hold  of  Straws,  &c.  into 
whole  Fores  they  iniinuate  themfelves. 

5.  Des  Cartes  being  not  able  to  imagine  that  fo 
fohd  a  Body  asGlafs  was  capable  of  emitting  Efflu¬ 
via  ;  ( tho’  it  is  certain  that  two  pieces  of  Glals 
rubbed  one  againft  another,  will  lend  forth  an  un- 
pleafing  Odour,  which  mutt  conlift  of  material 
Effluvia)  he  had  rccourfe  to  the  Operation  of  his 
Materia  Prim  a  for  the  Solution  of  Electricity  ; 
but  he  1  peaks  of  it  doubtingiy  himfelf,  and  unin¬ 
telligibly  to  the  Reader  (as  it  appears  to  me);  there¬ 
fore  I  {hall  refer  you  to  the  Place  itfelf,  where,  it 
you  think  it  worth  while,  you  may  fee  what 
he  faith  at  large.  Vid.  Cartes  Princip.  Lib.  4. 
Chap.  184.  />.  210. 

Mr.  Boyle,  in  order  to  'prove  Eleftricity  to  be  a 
Quality  which  hath,  like  all  others,  in  natural  Bo¬ 
dies,  a  Mechanical  Original,  hath  given  us  the  fol¬ 
lowing  Obfervations  and  Experiments  about  this 
EffleB ;  from  whence  a  very  good  gnefs  may  be 
made  how  EleBrical  AttraBio'n  is  produc’d,  viz. 

1.  That  Eleftrical  Bodies  do  not  at  all?  or  at  beft 
but  very  tardy  attraft,  but  when  they  are  warm'd, 
and  thereby  follicited  to  emit  Effluvia  more  copi- 

©ufly.  ,  . 

2.  That  thefe  Bodies  warm’d  only  by  the  Fire, 
don’t  attract  fo  forcibly  as  they  will  when  heated 
by  rubbing;  tho’  if  they  are  firft  warmed  at  the 
Fire,  and  then  rubbed  afterwards,  they  will  attraft: 
moft  fpeedily  and  powerfully.  So  that  Heat  leems 
necefiary  in  general  to  put  the  Parts  into  agitation; 
and  rubbing  or  chafing  in  particular,  to  give  them 
their  moft  proper  Modification. 

3.  Ter fion  (as  he  calls  it)  or  Wiping,  is  almoft 
univerfally  necefiary,  as  well  as  Attrition  or  Rub¬ 
bing,  to  produce  Eleftricity;  for  thereby  the  Steams 
or  Effluvia  can  the  better  get  out,  when  there  is  no¬ 
thing  to  flop  up,  or  choak  the  Pores  of  the  attracting 
Body. 

4.  The  Magnetical  Effluvia  will  pervade  all  man- 
ner  of  Bodies  freely;  yet  the  interpofition  of  the 
fineft  Linen  or  Paper  will  hinder  the  Operation  of 
all  Eledrical  Particles;  which  feems  to  confirm 
their  being  lomething  of  an  unCtuous  Nature. 

5..  ThisEffeCt  is  very  much  weaken’d  if  the  Wea¬ 
ther  be  thick  and  cloudy,  and  efpecially  if  the 
South  Wind  blow,  as  Kircher  aflerts  from  his  own 
Experience.  But  it  always  continues  fome  tune 
after  it  is  once  excited  by  rubbing  and  chafing,  and 
doth  not  ceale  in  an  Inftant. 

6.  EleCtrical  Bodies  attraft  all  Things  indifferent¬ 
ly  whereas  the  Magnet  draws  only  Iron  and  Steel. 

"  7.  Our  excellent  Naturalift  fulpended  3  fine  large 
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Piece  of  very  EleCtrical  Amber  by  a  filken  Thread, 
and  then  had  one  end  of  it  rubbed  ftrongly  on  a  lit¬ 
tle  Gufliion,  and  then  he  found  that  when  theAm- 
ber  was  made  to  hang  perfectly  at  reft,  if  the  Cu- 
Ihion  was  brought  near  it,  tho’  not  to  touch  it,  it 
would  plainly  make  the  Amber  tend  towards  it  and 
follow  it.  From  whence  it  plainly  appears,  that 
other  Bodies  can  draw  or  move  the  Eleftrick  one, 
as  well  as  it  the  others;  and  that  it  is  by  Accident 
only,  and  not  from  Neceffity,  that  the  fmall  at¬ 
tracted  Bodies  go  to  the  Eleftrick  one. 

8.  By  many  repeated  Experiments  he  found  this 
EleCtrical  Quality  to  be  producible  and deftr uft lble. 

p.  He  found  alfo  that  a  Piece  of  Amber  did  fen- 
fibly  attraft  when  the  Air  was  pumped  out  of  the 
Receiver;  which  confirms  theHypothefis  of  thofe 
that  fuppofe  aftual  Strings  or  little  unftuousRays 
to  go  out  of  the  EleCtrical  Body. 

10.  He  found  alfo,  that  after  an  EleCtrical  Body-^ 
had  been  well  rubbed,  there  was  a  certain  nick  of 
Time  in  which  the  light  Body  would,  inftead  of 
being  attracted,  be  actually  driven  away  from  the 
EleCtrical  Body,  by  the  Effluvia  going  brifkly  out 
and  not  yet  returning  again  ;  which  much  confirms 
the  Hypothelisof  Gilbert j  Digby,  Brown,  &>c.  men¬ 
tioned  in  N.  2. 

In  Philo f.  Tranf.  N.  308,  there  is  an  Account  of 
an  Experiment  made  before  the  Royal  Society  at 
Grejham  College,  touching  the  extraordinary  elec¬ 
tricity  of  Glals,  producible  by  a  fmart  Attrition 
of  it,  with  lorne  odd  Phenomena  thereon  depend¬ 
ing:  as,  That  Moiftnels  will  at  any  time  hinder 
the  EleCtrical  Attraction  :  That  the  interpofition 
of  the  fineft  Lawn  or  Mullin  between  the  Body 
heated  by  rubbing,  and  the  light  Bodies  to  be  at- 
tiafted,  will  deprive  it  of  all  eleftrical  Force  1 
That  when  the  eleftrick  Body  (which  was  a  Tube 
of  Glals  1 1  in  Diameter,  and  30  in  Length)  became 
hottett  by  the  greateft  Rubbing,  it  fent  forth 
Effluvia  that  might  fenfibly  be  felt  to  ftrike againft 
your  FaCe,  when  the  Tube  was  held  hear  it :  That 
exhaufting  the  Tube  of  Air  by  the  Pump,  did  al¬ 
moft  totally  deprive  it  of  its  eleftrical  Force,  tho 
rubb’d  never  fo  mucb,££>c.  All  which  Experiments 
I  have  often  made  inylelf,  and  find  to  be  very 
truly  related  there.  ;Tis  obfervable,  that  on  rub¬ 
bing  the  Tube  in  the  Dark,  a  Light  would  be 
produced  ;  which  was  greater  when  the  Tube  was 
exhaufted  of  Air,  and  then  fieem’d  to  be  all  within 
the  Tube  ;  and  when  another  Hand,  or  ones  Fin¬ 
ger  was  held  near  the  Tube  in  the  dark,  a  Light 
was  feen  to  break  from  it,  with  a  flapping  Noife, 
like  that  of  a  green  Leaf  in  the  Fire,  but  not  10 
fmart  and  loud.  , 

He  got  alio  a  cylindrical  Glafs,  and  caufed  it  by 
the  contrivance  of  a  Wheel  to  be  brifkly  turned 
round  in  an  horizontal  Polition  :  When  this  Glals 
being  exhaufted  of  Air,  was  turn’d  round  its  Axis, 
a  confiderable  Light  would  be  produced,  by  the 
attrition  of  ones  Hand  on  the  outfide ;  and  when 
the  Air  was  let  in;  it  wasfurprifing  to  fee,  that  on 
the  application  of  ones  Finger  towards  the  Glafs, 
a  vigorous  Light  would  be  produced,  which  began 
at  the  Finger  firft,  and  feem’d  to  gravitate  on  it, 
and  was  lenfibly  to  be  felt  there,  at  half  an  Incn 
diftance  from  the  revolving  Glafs.  And  this  Pur¬ 
ple  Light  was  vilible,  even  by  Day,  or  in  the  Light. 
Mr.  HaniL/bee  contrived  alfo,  that  fome  logic 
Threads  fhould  be  fatten’d  at  one  end  to  a  Circle 
of  Wire,  which  was  fatten’d  at  Right  Angles  to  the 
Axis  of  the  Glals,  and  within  it ;  and  then  we  ob- 
l’etv’d  leveral  times,  that  when  the  Glafs  wasfwitt- 
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ly  moved  round,  and,  by  that  means,  fironglv  rub* 
bed  and  heated*,  all  thofeloofe  Threads  would  (land 
'upright,  and  point  dire&ly  towards  the  Axis  of 
'the  revolving  Glafs. 

He  afterwards  fix’d  the  lower  ends  of  Threads 
into  a  circle  of  Cork,  winch  was  placed  at  Right 
Angles  to  the  Axis  as  before,  but  the  upper  ends 
'of  the  Threads  hang  loole ;  but  as  foon  as  the 
Gla{s;\vas  turn’d  round  as  before,  rubbed  and 
Warmed,  the  Threads  would  fiand  up  an  end  in 
the  fame  Plane  with  the  Circle  they  were  fafiened 
to;  and  would  point  dire&ly  from  the  Axis  to- 
Wards  the  inward  l'urtace  of  the  Glafs ;  imlels 
when  moved  by  the  application  of  ones  Finger 
Without ;  which  would*,  furptilingly,  make  them 
bend  arid  point  towards  it. 

ELECTUARY,  is  a  Medicine  of  a  Confidence, 
thicker  than  a  Syrup  or  Linttus,  and  com  poled  of 
hard  things  reduced  to  Powder,  and  accurately 
mixed  with  Syrups,  Conferves,  Honey,  &c. 

ELEG1T,  is  a  Writ  Judicial, that  lieth  for  him 
that  hath  recover’d  Debt  or  Damages  in  the  King’s 
Court  againft  one  not  able  in  his  Goods  to  fatisfy, 
and  direfted  to  the  Sheriff,  commanding  him  that 
he  make  Delivery  of  half  the  Parties  Lands  or  Te¬ 
nements,  and  all  his  Goods,  Oxen  and  Beads  of 
the  Plow  excepted. 

ELEMENTS,  is  a  Word  ufed  by  Natural  Philo- 
lophers,  in  the  fame  Senle  ufually  as  Principles ; 
and  by  the  Elements  and  Principles,  or  as  they  fome- 
times  call  them  the  Elementary  Principles  of  a  Na¬ 
tural  or  Mixed  Body,  they  mean  thole  fimple  Par¬ 
ticles  out  of  which  the  Mixed  is  compoltd,  and 
into  which  ’tls  ultimately  refolvable. 

The  Word  comes  from  A,  M,  N,  three  of  the 
Letters  of  the  Alphabet;  and  is  alfo  frequently 
tiled  for  the  fird  Principles  or  Rudiments  of  any 
Science.  Thus  the  Propofitions  of  Euclid  are  cal¬ 
led  his  Elements ,  becaufe  they  contain  the  fird 
Principle  of  Geometry. 

ELEPHANTIASIS  Arabum ,  of  which  the 
Greeks  l'peak  nothing,  but  the  Arabians  do  fre¬ 
quently,  is  a-kin  to  a  Varix  or  crooked  Swelling 
m  the  Veins,  and  proceeds  from  thence,  and  is 
only  aTumor  in  theFeet.  Avicenna  treats  of  this 
Diiiemper,  where  he  fpeaks  of  the  Varices ;  yet 
Rhafes  differs  from  him,  and  Haly  Abbas  follows 
the  Greeks ,  who  lay,  That  an  Elephas  is  a  Difeafe 
which  corrupts  all  the  Members  of  the  Body,  and 
is,  as  it  were,  an  univerfal  Cancer.  But  neither  is 
be  confident  with  himfelf,  when  he  writes,  that 
JJlcers  in  the  Legs  and  Feet  are  called  Elephas ; 
and  that  Eleph  antic  us  Morbus  is  an  Impodume 
proceeding  from  Melancholy,  in  the  Legs  and  Feet; 
and  the  Sign  of  it  is,  That  theShape  of  the  Foot  is 
like  the  Figure  of  an  Elephant.  All  the  red  treat 
leparately  of  a  Leprofy  and  an  Elephant!  a,  and 
make  the  latter  to  be  a  Swelling  of  the  Feet,  pro¬ 
ceeding  from  Melancholy  and  pituitous  Blood,  and 
the  crooked  Swelling  of  the  Veins,  whereby  the 
Feet  refemble  the  Feet  of  an  Elephant  in  Shape  and 
Thicknel's :  And  this  lort  of  Tumor  is  often  feen 
in  Beggars  who  wander  much.  Blanchard. 

ELEPHANTIASIS  Grcecorum,  which  the  Ara¬ 
bians  call  a  Leprofy  :  It  is  called  alfo  Elephas , 
Elephantiafis ,  and  Elephant'? a ,  from  an  Elephant, 
as  fome  think,  becaufe  it  makes  People  big  like  an 
Elephant,  Which  is  a  foolifh  notation  of  the  Word ; 
for  the  Body  is  no  bigger,  tho’  the  Dileale  be. 
Others  think  ’tis  fo  called,  becaufe  the  Diftemper 
lying  in  the- Legs,  make  them  did' and  equal  like 
an  Elephant ;  or  becaufe  it  is  a  firong  vehement 


Difeafe  like  an  Elephant,  with  fbeh  like  Stuff. 
Galen ,  in  his  14th  Chapter  of  Tumors,  fays,  that 
“  This  Difeafe  is  called  a  Satyriafmus  when  fird  it 
“  begins,  becaufe  it  makes  the  Face  like  that  of  a 
“  Satyr  ;  for  the  Lips  are  thick,  the  Nofe  fwells, 
u  the  Ears  decay,  the  Jaws  are  red,  the  Forehead 
“  is  fet  with  Tumors,  like  fo  many  Horns. 
Tho’  others  think  it  is  called  Satyriafmus,  becaufe 
the  Perlbns  affli&ed  are  much  indined  toLeachery 
at  the  beginning,  as  Satyrs  are.  Celfus  defcribes  it 
thus :  “  The  whole  Body  (  fays  lie)  is  lo  affefted, 
u  that  the  very  Bones  may  be  laid  to  be  corrupted. 
“  The  upper  Parts  of  the  Body  are  full  of  Spots 
“  and  Tumors,  the  Redntis  whereof  is  gradually 
“  turned  into  Black  :  The  top  of  the  Skin  is  un- 
u  equally  thick,  thin,  hard,  fofr,  rough,  as  if  it  had 
u  Scales  on  it ;  the  Body  decays,  the  Bones,  Calves 
“  of  the  Legs,  and  Feet,  fwell;  When  the  Difeafe 
“  is  old  and  inveterate,  the  Toes  and  Fingers  are 
“  hid  in  the  Swelling,  and  a  fmall  Fever° arifes, 
“  which  e  a  lily  confumes  a  Man  loaden  with  fo 
“  many  Infirmities.  Blanchard. 

ELEVATION  cf  a  Mortar- Piece  or  Gun,  is  the 
Angle  which  the  Chafe  of  the  Piece,  or  the  Axis  of 
the  hollow  Cylinder,  makes  with  the  Plane  of  the 
Horizon. 

ELEVATION  of  the  Pole ,  is  the  Height  or 
Number  of  Degrees  that  the  Pole,  in  any  Latitude, 
is  railed  or  appears  above  the  Horizon. 

ELEVATION  of  the  Pole,  in  Dialling,  is  the 
Angle  which  the  Style  makes  with  tlieSubltylar 
Line. 

To  find  the  Elevation  or  Height  of  the  Pole ,  having 

given  the  Declination  and  Meridian  Altitude  or 

Zenith  Difiance  of  the  Sun  or  Start 


Note,  1.  If  the  Sun  or  Star  have  no  Declination, 
the  Zenith  Diftance  is  the  Latitude  or  Height  of 
the  Pole  ;  and  if  the  Sun  or  Star  come  to  the  Me¬ 
ridian  due  North,  the  Latitude  is  Southerly ;  if  it 
come  to  the  Meridian  South,  the  Latitude  is  Nor* 
therly. 

2.  If  the  Sun  or  Star  be  in  the  Zenith,  the  De¬ 
clination  is  the  Latitude;  and  if  the  Declination 
be  Southerly,  the  Latitude  is  Southerly ;  but  if  the 
Decimation  be  Northerly, the  Latitude  isNortherly. 

Rule  1. 

If  the  Declination  be  North  or  South,  and  the 
Meridian  Altitude  be  the  fame  way  that  the  Decli¬ 
nation  is,  the  Difference  between  the  Declination 
and  Zenith  Difiance,  is  the  height  of  the  Pole 
towards  which  the  Declination  is. 


Example 
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Example  r. 

Declination  North,  - -  230.  30'.  E  K 

Zenith  Diflance  North,  — .  8.3 o .  ZK 

Latitude  North,  ■  .  ”15;  .  00.  E  Z. 


But  if  the  Declination  be  lefs  than  theZenith- 
Diflance,  then  the  contrary  Pole  to  the  Declination 
is  elevated  :  as, 

Zenith  Diflance  South,  48°.  30'.  ZK. 
Declination  South,  — —  20  .  00  .  E  K. 

Latitude  South,  * -  28  .  30.  E  Z. 


Z 


Declination  North, - 1 5  •  00  • 

Latitude  South,  *  —  35  •  00  • 

Rule  1. 

If  the  Sun  or  Star’s  Declination  be  North  or  South, 
and  the  Zenith  Diflance  be  contrary  to  the  Decli¬ 
nation,  the  Sum  of  the  Co-altitude  and  Declina¬ 
tion  is  the  Heighth  of  that  Pole  that  the  Declination 
is  towards. 


Example. 

Zenith  Diflance  South,  310.  30'.  Z K. 

Decimation  North,  —  20  .  00.  E  K. 

Latitude  North,  -  51  •  3°*  *EE. 

Note ,  If  the  Declination  be  the  fame  way  that 
the  Meridian  Altitude  is,  and  greater  than  the  Me¬ 
ridian  Altitude,  then  the  Sun  or  Star  may  have  two 
Meridian  Altitudes  in  24 Hours,  viz.  the  one  above 
the  Pole,  and  the  other  below. 

Vol.  I. 


In  fuch  Cafe  the  Sum  of  the  Co-declination  and 
Altitude,  is  the  Heighth  of  the  Pole  towardswhich 
the  Declinatiofi  is. 

Example. 

Declinat.  North  210,  30'.  itsGompl.  6&°.  307 

Meridian  Altitude  North,  -  io  .  39  * 

Elevation  of  the  North  Pole^  - -  79  100; 

But  if  the  Meridian  Altitude  be  greater  than  the 
Declination,  then  the  Difference  between  the  Ze¬ 
nith  Diflance  and  Co-declination,  is  the  Height b  of 
the  Pole  towards  which  the  Declination  is. 

Example » 

Declination  North,  220.  30'. 

Zelnth  Diflance,  . — 10  .  30.  North. 

Latitude  North,  —  12  .  00 « 

Note)  Which  way  foever  the  Meridian  Altitude 
be,  if  the  Meridian  Altitude  and  twice  the  Co-de¬ 
clination  be  lefs  than  180  Degrees,  the  Sun  or  Star 
hath  two  Meridian  Altitudes  in  24 Hours,  and  the 
Latitude  is  found  by  the  2d  Rule. 

Example. 

Meridian  Altitude.  South,  —  770.  oo\ 

Declin.  62°.  qo\  North  Comph  28  .  00. 

Sum,  133  .  00. 

Which  is  lefsthan  1800.  00'.  Therefore, 

Zenith  Diflance  South,  130.  00'. 

Dec  Una  turn  North, —  62  .go. 

’  ;  Latitude  North,  -  75  ,  go. 

ELEVATOR,  the  fame'with  Elevateriurft. 

ELEVATOR  Labiiinferiorisj.%  a  Mufcle  which, 
With  its  Partner,  lies  within  the  lower  Lip.  They 
arife  fiefhy  from  the  inferior  Part  of  the  Gums  of 
the  lo\Ver  Jaw  which  belong  to  the  Dentes  Incifo « 
rios ,  and  defeend  direftly  to  their  Implantations  in 
the  Inferior  Part  of  the  Skin  of  the  Chin.  Hence 
it  is,  \v.hefn  thefe  act,  they  make  divers  Indentations 
in  the  Chin,  as  may  be  obferved  in  living  Perfons, 
when  the  lower  Lip  is  drawn  upwards.  L. 

ELEVATOR  Labii  Superior':  s,  is  a  Mufcle 
which  arifes  fiefhy  from  the  fore-part  of  the  Os 
Quartum  of  the  upper  Jaw,  immediately  above 
the  Elevator  Labi  or  um ,  and  defeends  obliquely 
under  the  Skin  of  the  upper  Lip,  joining  with  its 
Partner  in  a  middle  Line  from  the  Septum  Narium, 
to  its  Termination  in  the  SphinSler  Labiorum.  Its 
Name  fhews  its  ufe.  L. 

ELEVATOR  Labiorum ,  is  a  Mufcle  which  lies 
between  the  Zugomaticus  and  the  Elevator  Labii 
Superior  is  Proprius.  It  arifes  from  the  Os  Quartum 
of  the  upper  Jaw,  and  defeends  to  its  Infertion  un¬ 
der  the  Termination  of  the  . ,  *  Its  Name  fhews 
its  ufe.  h. 

ELEVATOR  Oculi ,  is  a  Mufcle  of  the  Eye, 
called  Superbus ,  front  its  moral  Signification,  it  be¬ 
ing  one  of  the  common  Marks  of  a  haughty  Diff 
pofition  to  look  high  j  wherefore  its  oppoiite 
Mufcle  is  called  HumiVis.  This  Mufcle  arifes  fharp 
and  fiefhy  near  the  Place  Where  the  Op  tick  Nerve 
enters  the  Orbit :  and  becoming  a  fiefhy  Belly, 
makes  a  thin  Tendon  inferred  to  the  Tunica  Scle- 
rotis  on  tfje  fuperior  and  fore-part  of  the  Bulb  of 
'the  Eye  under  the  Aclnatti.  L. 

’  ELEVATORES,  or  Elevating  Mufcles ,  are 
thole  that  lerve  to  draw  the  Parts  of  the  Body  up¬ 
wards.  L. 

3  F 


ELICIT 


\ 


»■  - »  ■  ,» 

ELL 


ELL 


ELICIT  >  Tiri  Rthlcks ]  a  Term  apply’d  to 
ELICITE  »  an  alt  of  the  Will,  immediately 
produc’d  by  and  of  the  Will,  and  receiv’d  within 
the  fame. 

ELEVATORIUM,  fo  called  from  the  lifting 
up,  is  a  Cbirurgcon’s  Inftrument,  wherewith 
Pieces  of  Sculls  that  are  deprelled  are  railed  up  a  - 
gain.  L. 

ELIXATION,  is  the  boiling  of  any  thing  for  a 
Medicinal  Ufe  in  a  proper  Liquor,  in  order  that 
the  thing  may  impart  its  Vertue  to  the  Liquor ’tis 
boiled  in. 

ELIXIR,  the  Chymift’s  Name  for  a  very  fine 
and  ufeful  Tin&ure  ;  as,  Elixir  Proprietatis ,  Sa¬ 
faris ,  Sc. 

ELIXIR  Proprietatis ,  is  a  Tin&ure  of  Myrrh, 
Aloes,  and  Saffron,  drawn  by  Spirit  of  Wine  and 
Spirit  of  Sulphur.  This  is  Paracelfush  Way,  and 
is  really  the  bell  of  any,  tho’  many  others  are 
prefcribed.  L. 

ELLIPSIS,  of  \wt iiru)  GrfJ  in  Gram¬ 

mar,  is  that  Figure  whereby  fome  Part  of  our  Dif- 
courle  is  left  out  or  retrenched  :  As  in  the  Latin 
Expreflion  Paucis  te  volo ,  in  which  Words  verbis 
aloqui  are  left  out.  This  Figure  is  very  common 
in  the  Oriental  Languages. 

ELLIPSIS,  in  Geometry,  is  an  oval  Figure; 
pti§  produced  from  the  Seltion  of  a  Cone  by  a 
Plane  cuttingboth  lides  of  the  Cone  (but  not  parallel 
to  the  Bafe,  for  then  it  produces  a  Circle)  and 
meeting  with  the  Bale  produced,  as  FD  KE  0  in 
the  fecond  Figure  following. 

But  firll  1  will  give  you  Dr.  Wallis h  General  and 
Geometrical  Way  of  demonftrating  the  General 
Property  of  the  Ellipfe ,  and  which  he  exprefles 
thu«.  f 


PROP.  I. 

In  the  Ellipfe  the  Squares  of  the  Ordinates  are  equal 
to  the  Differences  between  two  Reel  angles,  of 
which  the  Greater  are  as  the  Abfciffa: ;  the  Lejfer 
as  the  Squares  of  the  Abfcijfa.  For, 

1.  The  Squares  of  DO  are  ~  Rettangles  B  D 
*  DS every  where,  becaufe  SB  is  the  Diameter  of 
a  Circle. 

2.  Drawing  then  SF  parallel  to  A  a ,  the  Latus 
Tranfverfum ,  and  producing  the  BS’s  every  where 
to  F,  the  Lines  D  S  will  every  where  b e-DF 
—  FS ,  where  the  D  F’s  are  all  equal,  becaufe  SF 
parallel  A  a. 

3.  You  will  find  alfo,  That  the  Rectangles  under 

B  D  and  D  S  (—  D  0  q)  will  be  —  to  .rhe  Relt- 
angle  under  B  D  and  D  F,  deducing  that  under 
B  D  and  FS:  that  is,  BD  x  D$~  3  D + 
DF—BDxFS.  * 


4.  Alfo  becaufe  the  D  F’s  are  all  equal,  the  Rect¬ 
angle  B  D  F  will  fill  be  as  the  BD’s  ;  and  thole 
£  Lis,  becaufe  of  the  limilar  Triangles  ADB,  will 
fill  be  as  the  D  A*s,  or  the  Abfc  life.  Wherefore 
the  Peltangles  B  DF  will  everywhere  be  as  the 
Ablcilfie  A  0  ;  which  is  the  Proof  of  the  firftPart. 

5.  But  the  Squares  £  D  x  FS,  lince  both  the- 
B  Z)’s  and  FS’s  are  every  where  as  the  A  D’s,  mu  ft 
be  in  a  duplicate  Ratio  of,  or  as  the  Squares  of  the 
Abfciffae  A  D. 

6.  Wherefore,  fince  the  Square  of  the  Ordinate 
DO  ( r -  D  B  x  D  S  J  is  equal  to  B  D  x  D  F — 
B  D  x  FS  (Prop.  3.)  the  Propolition  is  plain. 

COROLLARY  I. 

Hence  ’tis  plain,  That  if  you  have  the  Right 
Lines  BD  and  DS,  you  have  the  Ordinate  D  0 
but  e  contra,  becaufe  the  Lines  B  D,  D  S  may 
vary  infinitely,  and  yet  make  a  Reftangle  equal  to 
DO  q.  Wherefore  the  Conick  Writers  thought  to 
determine  the  Ordinates  another  way ;  for  inftead 
of  BD,  they  took  in  the  Seftion  the  Line  A  D , 
or  the  Ablciffa  ;  and  inftead  of  A  S  they  fubftitu- 
ted  another  imaginary  Line,  fuppofe|L  ^  (which 
they  called  the  Latus  Reftum )  and  ordered  it  fo, 
that  it  fhould  be  a  fourthlproportional  reciprocally 
to  the  Lines  AS,  £  D  and  DA:  So  that  every 
where  it  fhould  be  BDxAS~DA  %  L  A, 

and  confequently  the  Latus  ReSlum  r=  !L£  x  AS, 
and  AS—2£,nLji. 

d  U 

PROP.  II. 

The  Square  of  any  Ordinate  (IK)  in  the  Ellipfis, 
is  equal  to  the  Reftangle  (1 L )  under  the  Latus 
Return  (EL)  and  the  Abfcifj'a  (El)  lefs,  or 
abating  out  of  it  another  Reftangle  made  by  the 
fame  Abfciffa  (ED)  and  a  foureh  Proportional 
(RS)  to  the  Latus  Tranlverfum,  the  Latus 
Re£tum  (D  E)  and  the  Abfcijfa. 


Draw  a  Parallel  to  the  Stftion,  as  MB,  which 
note  with  b,  and  continue  the  Axis  of  the  Seftion 
till  it  meet  with  the  Diameter  of  the  Bafe  of  the 
Cone  produced  in  the  Point  F,  and  draw  it  on  to 
M,  and  call  A  M,  c. 

Draw  alfo  the  Latus  Primarium  EP,  and  paral¬ 
lel  to  it  NO  through  any  given  Point,  / :  Call  the 
Side  of  the  Cone,  in  which  the  upper  Vertex  of 
the  Seftion  is,^.  Let  the  Abfciffa  E  I  be  noted 
with  eb’,  and  then  (working  by  the  limilar  Trian¬ 
gles  B  C  A,  and  E1N)  according  to  the  Rule  of 
Proportions,  N I  will  be  exprelfed  in  this  Norati¬ 
on  by  e  c.  Let  the  produced  part  of  the  Bale  MC 
•be  called  d ;  and  the  Latus  Tranfverfum,  or  Tranf- 
verle  Diameter  E  D,  b%  called  a  b  :  Then  will  ID 
b  ezzob-—  eb. 

Since 


ELL 


ELL 


Since  the  Triangles  BMC,  DE  P,  and  DEO 
are  all  Similar*  work  for  a  fourth  proportional  to 
lexprel's  E  P ,  and  you  will  find  it  to  be  o  d ;  and  10 
in  this  Notation  (  by  the  fame  way  of  working  ) 
•Will  be  o  d  — -  e  d* 

Here  alfo,  as  in  the  Parabola  and  Hyperbola*  the 
Square  Right-angle  N 1 0,  which  you  will 

find  in  the  Ellipfis ,  rauft  be  noted  byorrd  — 
t  e  t  d  ;  as  in  the  Hyperbola  (you  may  fee)  us 

<oeed+eecd. 

If  therefore  you  divide  o  e  c  d  —  ee  c  d 
the  Square  of  the  Ordinate  IK,  by  E  l  the 
Abfcilla  in  this  Notation  zzzeb,  it  will  Hand  thus, 

a  e  c  d  — •  e  e  c  d,  ^  rm^ e  which  is  equal  to 

the  Line  IS,  and  which,  with  the  Abfcifia 
El  —  eb,  will  make  E  S  a  Reftangle  =  to  IK 

^And  if  you  Work  here  to  find  th t  Latus  ReSlum, 
according  to  the  Canon  given  in  the  Parabola,  by 

laying,  as  blc'.lo&l  — jp,  you  will  have 

for  the  Latus  ReSlum,  which  you  lee  is  plainly 
one  Part  of  the  Line  IS ;  and  the  other,  viz * 

c~,  is  a  fourth  Proportional  to  b,  c ,  and  e  d ;  that 

is,  in  Apollonius's  way,  to  o  b  the  Latus  Tranfver - 

Jum*- the  Latus  ReSlum,  and  eb  the  AbfcilTa, 

(for  the  feme  Quantity  comes  out  both  ways.) 

Wherefore  the  Square  of  the  Applicate  K  /,  is  e- 
qual  to  the  Remainder  of  the  Reftangle  /  A,  con¬ 
tained  under  the  Latus  ReSlum  and  Abfcifia  5  when 
out  of  that  Reftangle  another  is  taken,  which  is 
made  by  the  fame  AbfcilTa,  and  a  fourth  Proporti¬ 
onal  R  S  to  the  LatusTranfverfum ,  Latus  ReSlum , 
and  the  Abfcilla.  Q.  E.  D. 

COROLLARIES. 

1.  Hence  the  Reafon  of  the  Name  Ellipfis  given 
to  this  Seftion  is  evident,  becaufe  the  Square  of  the 
Ordinate  is  lefs  than,  or  defective  of  the  Reftangle 
under  the  Latus  ReSlum ,  and  the  Abfcilla* 

COROLLARY  II. 

The  Latus  ReSlum  here,  as  well  |as  in  the  Para* 
fcola  and  Hyperbola,  is  found  by  making,  As 
b,  parallel  to  the  Seftion  :  Is  to  c,  the  produced 
Diameter  of  the  Bafe  of  the  Cone : :  So  is  0  d,  the 

Latus  Primarium  :  To  ~  the  Latus  ReSlum  EX. 
And  here,  if  the  Quantity  above  and  below  the  Line 
be  multiplied  by  b,  you  will  have  ,  a  Quan¬ 
tity  equal  to  the  Former,  but  more  agreeable  to 
Apollonius's  way  of  Expreffion,  who  gives  this  Ca¬ 
non  for  the  Latus  ReSlum,  As  b  b‘ rr  the  Square  of 
the  Parallel  to  the  Seftion :  Is  to  c  d=:  to  a  Right- 
angle  under  the  whole  Bale  and  the  Part  produced 

_  0  c  d  b  0 

: :  So  is  0  b  =  Latus  Tranfverfum :  To  ~b  b  (  or 
the  Latus  ReSlum. 

COROLLARY  III. 

Which  Latus  ReSlum  may  be  had  Geometrically 

thus  $ 


***** 


Xm  n 


Having  the  Ordinate  K  I,  and  the  Abfcilla  E 
find  a  third  Proportional  (FH)  to  E  I  and  K I 
(r=  E  F ;)  and  then  find  a  fourth  Proportional  to 
/  D,  (the  Difference  between  the  Latus  Tranfver¬ 
fum,  and  the  Ablcifia)  to  the  third  Proportional 
FH,  before  found,  and  to  the  LatusTranfverfum  ; 
and  then  that  fourth  Proportional  lhall  be  the  Latus 
ReSlum  fought,  L  E . 

COROLLARY  IV* 

Hence  may  as  many  Points  as  you  pleale,  bt 
found  to  draw  an  Ellipfis ,  whole  Latus\Rectum  and 
Tranfverfum  are  given,  by  giving  Ordinates,  and 
applying  them  to  the  Axis;  Thus, 

Take  any  Ablcifia,  as  E  /,  and  then  make,  As 
D  E  1  E  L  1 1  So  Dll  IS.  Then  find  a  mean 
Proportional  between  this  Fourth,  IS  and  El, 
which  will  be  IK,  the  Ordinate  fought,  whole 
End  K,  when  rightly  applied,  will  always  be  in 
the  Curve  of  the  Ellipfs . 

?ROP.  III. 

In  the  Ellipfis  the  Square  of  the  Ordinates ,  Kt,  GF, 
are  as  the  Rectangles  D  IE  and  D  F  E,  made  by 
the  Lines  lying  between  the  Ordinates,  and  the 
Vettices  of  the  Latus  Tranfverfum. 


Let  E  F  be  here  called  i  b ,  as  E  I  Was  before 
called  e  b  ;  then  it  will  be  plain  from  what  hath 
been  laid  in  the  precedent  Propolition,  That  the 
Square  G  F,  the  Ordinate  will  be  in  this  Notation 
0  icd  — >e  i  cd.  Alf#  the  Reftangle  D  F E  will 
by  multiplying  D  F  (rz:  0  b  i  b)  by  F E  (—2 ib ) 
be  found  to  be  0  i  b  b  —  i  ib  b. 

Now  lince  by  Prop.  I.  the  Square  K I z=zo e  c  d 
—  e  e  c  d ,  and  here  we  have  found  the  Square  G  F 
z^-oied*—  e  i  c  d it  mult  needs  be  that  the 
Square  K I  :  »Square  G  F  1  l  0  e  cd  — .  e  e  c  d  2 
0  ic d  — •  e  i  c  d  ;  that  is,  (dividing  all  by  c  d )  as 
0  e  —  c  e,  is  to  0  i  — *  i  i. 

But  the  Reftangle  DIE l  D  F  Ell  ce~e  el 
0  i  —  /  i  (  for  by  bare  Multiplication  the  Reftan¬ 
gle  D  I E  Will  be  found  equal  to  0  e  b  b  ^  e e  bi, 
and  D  F E  was  above  found  to  be  r zzoi  bb 
i  i  b  b)  which  two  Quantities  divided  by  b  b,  will 
leave  0  e  -ff,  and  0  i  —  i  i  ; )  wherefore  the 

Square 


ELL 


Square  K  I :  Square  G  F: :  Redangle  DIE: 
Re£tangle  D  F  E.  <?.  E.  D. 

Which  Propolition  maybe  better  exprefs’d  thus  : 

In  an  Ellipfis  the  Squares  of  the  Ordinates  are  as  the 
Rectangles  under  the  Segments  of  the.  Diameter , 
cr  Axis  Iranfverfus. 

Which  is  certainly  true  alfo  in  a  Circle ,  where 
the  Squares  of  the  Ordinates  are  equal  to  Rich  Rect¬ 
angles,  as  being  mean  Proportionals  between  the 
Segments  of  the  Diameter. 

COROLLARY  1. 

In  any  Ellipfis ,  draw  an  Ordinate  as  /AT,  and 
fuppofe  the  Focus  to  be  in  A?,  and  the  Latus  Rectum 
LAI  applied  in  N  at  Right-angles  to  the  Axis. 


Then  will  the  Square  of  (—  f  the  Latus 

~  *J v,  ooccdd  -TJ1 

Rectum  )  —  Square  of  LN be  =  Where¬ 

fore  by  this  Propolition,  As  Square  IK  :  Square 
LN  ::  Redangle  DIE:  Redangle  D  N  E  j 

thatis  >  oocd  —  eecd  .  ..  oebb  — 

e  €  l  p .  %  Wherefore  the  Redangle  DNE] 

4  "•  '  - 

_o  oc  d 

*  4~* 

Now  Redangle  D  N  E~+  the  Square  of  CNzz 
Square  C E  (by  $  e.  X  Euclid.)  and  confequently 
CiVSquare  zzC  E  Square  —  Redangle  D  N  E  : 

that  is, -  _  "Sf  ( for  CE-  id.)  And 

4  4 

therefore  C  N,  the  Diftance  from  the  Centre  to  the 

Focus,  is  equal  to  VfTo ~Tb~EToVci 

~  * 

COROL,  II. 

And  from  lienee  will  arife  this  Canon  for  deter¬ 
mining  the  Foci  of  an  Ellipfs  from  the  Square  of 
halt  the  Latus  Tranfverfum  ;  Subftrad  the  fourth 
Fart  of  the  Figure  (or  {  of  the  Redangle  under 
the  Latus  Rectum  and  Tranfverfum'jand  then  extrad 
the  Square  Root  of  the  Remainder  :  That  Avail  be 
the  Diftance  of  the  Focus  from  the  Center,  and 
then  lubftradthat  from  half  the  LatusTranfverfum^ 
and  it  gives  EN  the  Diftance  of  the  Focus  from 
the  Vertex. 


ELL 


Wherefore  find  M N  a  mean  Proportional  be¬ 
tween  L  M  and  Al 0  =  \  D  E ; )  then  on  C  At 
(  ~CE )  defcnbe  a  Semicircle,  and  in  it  apply 
M  Nj  and  then  draw  C  A ,  which  fhall  be  the  Di¬ 
ftance  of  the  Focus  from  the  Center. 

COROL.  IV. 

Since  in  Cor.  I.  ’twas  proved,  that  the  Redan- 
angle  DtN E  -h  C N  Square  tzz.CE  Square ;  that 
is,  Redangle  DA  EzzCE  Square  —  CiVSquare. 
Call  CN  Square,  mm]  and  then  will  the  Red¬ 
angle  DNE—  (C E  Square)  _  mm. 

Which  Notation,  as  one  of  the  lame  Nature  in  the 
Hyperbola,  will  be  of  ufe  hereafter. 


PROP.  IV. 


In  the  Ellipfis,  The  Latus  Redum  :  Is  t*  the  Latus 
Tranfverfum  :  :  As  the  Square  of  any  Ordinate, 
I  K  :  Is  to  the  Rectangle  DIE ,  made  by  the  Lines 
intercepted  between  it  and  the  Vertices  of  the 
Latus  Redum. 


o  c  ct 

For  the  Latus  Rectum  is  and  the  Latus 

tranfverfum  ob  ;  the  Square  of  the  Ordinate  oecd 
eecd ,  and  the  Redangle  DIE  is  eobb — • 
e  e  by  I K  is  b,  as  hath  been  Ihewn  in  the  former 
Propofitions :  Place  therefore  thele  four  Quantities 
in  the  Form  of  Proportionals,  viz. 

0  c  d 

As  — —  :  ob  ::  oecd-—  eecd:  0  e  b  b  —  e  eb  b. 


And  multiplying  the  Extreams  and  Means,  you 
will  find  the  lame  Quantity  ooebed  —  oeebed 
produced  both  ways,  which  Ihews  they  are  truly 
proportional.  Q.  E.  D. 


COROL.  I. 


COROL.  III. 

Which  Rule  is  very  eafy  in  Pradice,  for  — ' 
is  only  the  Square  of  CE  (half  the  LatusTranfver- 
fum)  .and 


0  0  c  d 


nothing  but  the  Redangle  of 

0  b  0  c  d 


D  E  into  L  M  the  Latus  Rectum  (for  ^ 
°°cd.  4  b 

4 


Wherefore  if  the  Lands  Rectum  and  the  Axis 
Tranfverfus  be  given  in  the  Ellipfs ,  ’tis  eafy  to  find 

the  fecond  Axe,  by  making,  As  ob  ; ;  lEtfL 

(rmRedangle  DCE):  To  -zz  Square  A  C.) 

Wherefore  A  C  is  known,  and  confequently  its 
Double  A  B . 


Whole 


ELL 


ELL 


Whofe  Square  mu  ft  be  o  o  c  d~  Redrangle  of  the 
Latus  Rectum  into  the  Tranfverfum ,  i.e.  the  Figure, 
as  Apollonius  calls  it.  Wherefore  the  Axis  Secundus, 
and  any  Second  Diameter,  is  a  mean  Proportional 
between  the  Latus  Return  and  Tranfverfum  ;  or, 
to  l’peak  with  Apollonius ,  is  equal  in  Power  to  the 
Figure. 


COROL,  II. 

o  o  e  d , 


Since  the  Square  of  AC 


and  the  Sqm 


GOROL.  VI. 

Wherefore  there  will  be  found  a  new  and  ufeful 
Way  of  expreiling  the  Square  of  the  Ordinate  IK 
(which  we  found  above  in  Prop.  1.  was  oocd  — 

f _ oo  b  b 

e  e  c d)  if  you  make,  As  C E  Square  ^ ^ / 

Redangle  D  NEwz  —  mm,  by  Corel  IV 

Prop.  II.)  : ;  So  Redangle  DIE'.  To  a  fourth  Pro¬ 
portional  ;  which  working  Algebraically  by  the 
Rule  of  Three,  will  be  found  to  be  o  e  b  b  —  eebb 
4  e m m  4  mm  e  e 
°  00 

The  Advantage  of  which  Notation  will  fuffici* 
ently  appear  in  the  next  Proportion. 

PROP.  V. 

In  the  Ellipfis,  the  Aggregate  cr  Eum  °f  ^3e  Eight 
Lines  K  N  and  K  n,  drawn  from  the  fame  Ednt^ 
K 1  in  the  Curve  of  the  Ellip^s5  *°  both  the  F^ci 
N  and  n,  is  always  equal  to  ^je  Tranfverfe  Di- 
ameter  or  Axis  D  E. 


of  C N  (the  Diftance  of  the  Focus  from  the  Cen- 
ter)  =='°bb’~oocd,  ^  Orol  j  of  Prop  n> 

Put  them  into  one  Sum,  and  they  will  make  ~ — , 

which  therefore  muft  be  equal  to  Square  A  N ,  and 

confequently  the  Line  A  N  —  /.  <?.to  half  the 

Latus  Tranfverfum.-  '  -  . 

Wherefore  if  you  have,  the  Axis  in  an  Ellipfis , 

?tis  eafy  to  find  the  Foci  ;  for.  you  need  only  open 
the  Compaffes  to  the  diftance  D  C,  and  fetting  one 
Foot  in  A,  crofs  the  Tranfverfe  Diameter  in  the 
Points  N  and  N. 

COROT  ITT  The  Proofof  which  depends  on  the  Confideratidfi 

of  the  Redangled  Triangles  IKN  and  I  Kn, 
Since  by  Cord.  I.  Prop.  II.  the  Redangle  DN E  where  the  Sides  being  given,  the  Hypothenufes  are 


was  proved  equal  to 


oocd 


which,  by  Cor.  prece¬ 


ding,  ~ACq,  ’tis  plain  Rectangle  DNEi 
Square. 

COROL.  IV. 


ealily  had. 

For  if  (as  in  Cor.  IV.  Prop.  II.)  you  call  CNzz:  m , 
d  :oobb-*-oocd 


^  ^  then  will  m  be ' 


and  I N  ~  C I 


The  Square  of  C E  (  —  half  the  Tranfverfe  Di¬ 
ameter)  :  Is  to  the  Square  of  A  C  half  the  Diameter 
fecunda  i  l  As  Latus  Iran fverfurri :  to  Latus  Redufn. 

For  :  °f  c  ci  ::  0  0  b  b  :  0  0  c  d  : :  ob  b  :  0  c  d 

4  4 

ob  b  0  c  d  ,  0  c  d 


' '  b  ’  ~~b~  *  ’  0  ^  *  b 
[urn ,  Latus  ReSlum. 


i.  e.  Latus  Tmnfver - 


COROL.  V. 

A  C  Square 


ob 


Alfo  lince  C E  Square 

;  that  is,  by  this  Prop.  As  Redangle  DIE 

Square  1  K.  Therefore  Square  CE  :  Square  A  C : .  ^ 

Redangle  DIE:  Square  IK  ;  that  is  alio  (by  Equations  (which  is  very  eafy)  you  will  ha  xzKN 

Cor.  4)  As  Square  C  E  :  Redangle  DN  E::  Red-  _ L  ,  ,  2  e  m 

angle  DIE  :  Square  IK.  -jcb  +  m-  s  , 

2  e  m 


4-  C N—  |  ob  —  ei  +  jm  ;  but  In  will  be  = 
Cn  —  C I  warn — \ob  +  eb. 

Wherefote  the  Square  oilNwz.  \oobb — eebb 
4-  eebb  4-  0  b  m  — -  2  e  b  m  4-  mm  and  the  Squ. 
of  In  —  lxoobb — “ oebb  4”  eebb  —  obm  4- 
2e  b  m  4-  m  m. 

Now  if  to  each  of  thefe  Squares  you  add  the 
Square  of  IK,  (which  by  Cor.  VI.  of  the  precedent) 

Aemm  ymmee  *■ 

was  oebb  —  eebb*— - y”"  d"  o0  ?  the 

Sum  will  -be  K  N  Square  (  or  the  Square  of  the 
Hypothenufe)  which  1  szw.\oobb  +  obm  +  2ebm 
4  e  mm  aee  mm 
4-  mm - — - 1 - - — . 

And  Square  K  n  ~  ~  00  b  b  —  0  b  m  4-  Zebm 

\e  mm  e  e  m  m 
4-  mm - - - . 

1  0  00 

And  confequently  extrading  the  Roots  of  thole 

/ill  haveAAr 

and  K  r.vza-  ob  —  m  4- 


3  G 


Vol.  I. 


Which 


ELL 


ELL 


Which  two  added  together,  are  manifeftly  equal 
to  o  b  the  Tranfverle  Diameter.  Q.  B.  D . 

COROLLARY  I. 

Front  whence  arifes  the  Realon  of  the  Ordinary 
Way  ufed  by  Gardeners,  &c.  to  deferibe  Ovals  or 
Ellipfis's  by  two  Fins  in  the  Tranverfe  Diameter  at 
A^and  ny  and  a  String  mov’d  about  them  by  another 
Pin, 


as  F;  for  by  this  Means  the  Point  P  will  always 
be  in  the  Ellipsis',  and  fince  a  Circle  is  deferibed  by 
aString  moving  round  one  Pin  placed  in  the  Center* 
’tis  plain  a  Circle  is  an  Ellipfis^  whofe  Foci  are.co- 
incident* 

C  O  R  O  L.  II* 

Hence  alfo  ’tis  ealy  to  deferibe  an  Ellipfis  on  a 
Plane  Geometrically^ by  only  Scale  and  Compafs:  For 


haVing  drawn  the  Axis  Tranfverfus  D  F,  and  in  it 
taken  the  Foci  n  and  N ;  at  a  diftance  not  more 
than  half  the  Tranfverfe  Axis,  with  the  CompafTes 
in  A^ftrike  an  Ark,  as /,  and  let  the  lame  Diltance 
from  E  to  G. 

Then  opening  the  Compares  to  the  remaining 
Diftance  G  Z),  with  one  Foot  in  n  crols  the  Ark  fy 
and  thatPoint  will  be  in  th t  Ellipfis  :  Andthusyou 
may  find  as  many  Points  as  you  pleafe  with  all  rea- 
dinels  imaginable. 

ELLIPTICAL  Compares  is  an  Inftrumentmade 
in  Brafs,  to  draw  at  one  Revolution  of  the  Index 
any  Ellipfis  or  Oval. 

ELLIPTICAL  Dial  is  an  Inftrumentmade  com¬ 
monly  of  Brafs,  with  a  Joint  to  fold  together,  and 
the  Gnomons  to  fall  flat,  cotfimodioully  contrived 
to  take  little  room  in  the  Pocket.  By  it  may  be 
found  the  true  Meridian,  Hour  of  the  Day,  Riling 
and  Setting  of  the  Sun,  with  Several  QtheiPropoii- 
t  ions  of  the  Globe* 


ELLIPTICAL  Space ,  is  the  Area  contained 
Within  the  Curve  of  the  Ellipfis, 

The  Elliptical  Space  da  eb  :  is  to  a  Circle  de¬ 
feribed  on  the  Tranfverle  Axe  d  e  :  :  as  the  Con¬ 
jugate  Diameter,  or  Axis  ReSlus  a  b  i  is  to  the 
Tranfverfe  Axe  d  e. 


Then  will  fo  :  fC: :  gn  :  gC. 

And  therefore  /  o  :  g  n  iifCigC. 

:  :  aC  :  cC. 

:  \  abide. 

But  this  Proportion  of  /  o  ignt:  a  hide  will 
be  true,  wherever  the  Perpendiculars  f  o  and  g  n 
are  drawn  ;  that  is,  of  all  the  lndiviiible  of  the 
outer  Circle  and  Ellipfis  i  Wherefore  the  Plane 
Spaces  made  out  of  them*  mull,  in  the  whole*  be 
in  the  lame  Proportion  to  one  another  y  that  is* 
the  Ellipfis  to  the  Circle,  is  as  the  Conjugate  a  by 
to  the  Tranfverle  Diameter  d  C.  Q.  E.  D, 

COROLLARY  I. 

Wherefore  the  Quadrature  of  the  Ellipfis  will 
be  had,  when  that  of  the  Circle  is  found,  and 
vice  verfa . 

COROLLARY  IL 

The  Ellipfis  is  a  mean  Proportional  between 
the  greater  and  Idler  Circle  ;  For  a.  Circle, or  any 
limifar  Figure  on  a  b ;  will  be  to  one  of  the  larae 
Kind  on  d  e : :  As  a  b  :  To  a  third  Proportional  ; 
i.  e.  As  the  Ellipfis  :  Is  *0  the  greater  Circle  l 
So  is  the  Idler  Circle  :  To  it,  viz.  as  a  b  to  de. 

/  * 


fy 


ELL 


mm 

ELL  _ 

I'  ■■  |  I  »H  ■  ■  I  1  I 


The  Investigation  of  the  Tangent  to  the  EUipfe, 


Let  =  BC  =  .v,  FC  =  ^,CDr:^ 
AC  =  r. 

B  E  the  Tranfverfe  Ax,  H  the  Center*  F  A  the 
Tangent,  FC,  OD  Ordinates. 

C  D  is  fuppofed  indefinitely  fmalh 

\ 


AC?  :  FC?  :  :  AD?:  GD*> 
ButGD?=OD,» 

Wherefore  AC?  :  FC7::  AD?  :  OD?. 


But F  C^  :  OD^::ECxBC:EDkBD, 
Therefore  AC?:  AD?  ::  EC  e  BC  :  ED  *  I D, 

I!  II  II  II 


By  Similar  Triangles, 

Becaufe  C  D  is  indefinitely  fmall. 

By  the  Gum’s  Property. 

By  Equality  of  Proportion; 


■>% 


i*  v  t%  4*  it  n  4-  »*  : :  q  x  — -  x  x  •  q x  *x 
+  q  n  2tt  x  —  nl 

therefore  tx  qn  —  2n  x  tz  —  nx  txz=z2tnqx 
—  2t  n  xx  -4“  tix  q  x ' — *  n  n  x  x 
Therefore  t*  q—2'xtx  —  ntx  2=  it  qx  2 *»** 
-j-  n  q  x  nxx 

And  confequently  tx  q  —  2*  *z  — •  2t  {l  * 

— .2*  Xx 


J 

i 

I 

} 


therefore  t  q  —  ix  t  — .  2q  x 

2q  x  —  2*  x 

And  therefore  t  —  a  „ 


2X  X 

E.  /. 


The  lall  Step  in  Symbols. 

By  forming  an  Equation,  and  calling  off  the  Terms 
common  on  both  Sides,  j 

By  dividing  all  by  n. 

Calling  off  «,  or  putting  « 

By  dividing  all  by  /. 

By  dividing  by  q  —  2x. 


.  .A 


PROPOSITION  I. 

„  / 

I  fay, 


AC  :  CE  ::  AC  :CH. 


2x 


X 


2  i  2 q  —  zx  ::  x:  q  — 

Wherefore  t :  q  * : :  x 

AC  :  C  E  : :  Bt  : :  c'h.  d.E.i. i 


By  tbe  laft  Equation  refolv’d  into  an  Analogy, ' 
By  dividing  the  lecond  and  fourth  Term  by  i„ 


PROP0- 


I  -  I  ■IIILMUU 

E  L  O 


E  M  A 


PROPOSITION  II. 


I  fay,  H  C  :  H  B : :  H  B  :  H  A 


—  x%t 

2  x 

By  the  laft  Step  of  the  laft  PropofitiorL 

Wherefore  ■£.—  x  :  x  l :  q  —  x  :  2*-5 

2  ±  q  —  2  x 

By  fubftituting  the  Value  of  /. 

And  therefore  L  —  x  :  — —  x  4-  x  : :  " 

2  2  *  / 

,  2  (7  X—  2  XX  g 

1  *•?  *+  ?„2t  J 

*  By  Compounding. 

Jr  ^  ‘ 

That  isM— *:-7  : :  q  x  :tniE 

7  2  2  1  q  —  2X 

By  cafting  off  Contradictories, 

2  *  q  — 

I!  II  II 


Or,  «£. 


v  •  *  /7  —  x :  — 

*  *  a  *  q 


qxx 


2X 


2  X 


<1  ~~  2 

But  5— •  * : y—  *  +  x  '•  ’•  qij'~'x —  ~~X~ 

If-  +  _**- 

^  — ■  2  x 

jf_ _  q  x 

f—  2X  “  1 

X 


m _ _ 

1  q~  2  X  q —  2X 

Thatis,  q  —  x:q::  "  T±Tx 


X 


—  qi* 

But  q  — 


x  ; 


.  ?lnlf  •  *  J 


*:  1 


Wherefore  -  —  x 


<7 .  — - - 

1  q  —  2  x 


1  <7  <7  .  .  <7  •  r 

And  confequently,  -  *  :  2  * '  2  *  2  <7  --  4  * 

HC  :  HB  ::  HB  ;  HA. 


By  expreiling  the,  laft  Term  in  two  Parts. 
By  compounding  the  two  laft  Terms, 

Cafting  off  Contradictories. 

v  -  :  x  J  ‘  ' 

•"t-  ■  *  •> 

By  a  Step  before.  ^  '  1 

By  Equality  of  Proportion. 

By  Dividing  the  two  laft  Terms  by  2. 


Sir  Jtaac  Newton,  Prop.X.1.  Prob.6.  of  Princip.  Philo foph.  Mathemat.  demon  ftrates,  That  if  any  Body 
revolve  round  another  in  an  Elliplis,  the  Centripetal  Force  or  Gravity  of  it  will  be  in  a  duplicate  Ratio, 
or  as  the  Square  of  its  Diftance  from  the  Umbilicus  or  Focus. 


ELMINTHES,  or  Helminthes ,  Gf.J 

are  little  Worms  bred  in  the  Guts ;  efpecially  that 
called  ReSlum,  or  the  Lowermoft,  the  kSttait  or 
Great  Gut. 

ELODES,  or  Helodes,  [*Eamc/W,  Gr.J  a  fort  of 
Fever  accompanied  with  a  violent  and  perpetual 

Sweating.  .  ... 

ELONGATION,  in  Aftronomy,  lignifies  the 
removal  of  a  Planet  to  the  fartheft  Diftance  it  can 
be  from  the  Sun,  as  it  appears  to  an  Eye  placed  on 
the  Earth  ;  but  this  is  mod  commonly  taken  notice 
of  in  Venus  and  Mercury. 

The  utmoft  Elongation  of  Venus  can  be  but  45 
Degrees,  and  that  of  Mercury  but  of  30  Degrees ; 
which  is  the  Reafon  this  Planet  is  fo  rarely  leen. 

ELONGATION,  in  Chirurgery;  is  an  imper- 
feft  Luxation,  occalioned  by  the  ftretching  or  leng¬ 
thening  of  the  Ligaments  of  any  Joint.  Blanchard. 

ELOPEMENT,  is  when  a  married  Woman  de. 
parts  from  her  Hulband  and  dwells  with  an  Adul¬ 
terer-,  for  which,  without  voluntary  Reconcilement 


to  the  Hulband,  fhelhall  lofe  her  Dowry’;  nor  fhall 
the  Hulband  in  fuch  cafe  be  compelled  to  allow  her 

any  Alimony. 

ELYTHROIDES,  or  Vaginalis ,  I’EwfelM, 
of  (Kirr&v  a  Sheath,  and  Gr.  Shape.  J  is  £ 

lecond  proper  Tunick  which  immediately  involves 
the  Tejles. 

EMANCIPATION,  a  Term  in  the  Roman  Law, 
ftgnifying  the  letting  free  of  a  Son  from  the  Sub¬ 
jection  of  his  Father  ;  which  was  fo  hard  by  the 
Roman  Law,  that  (they  fay)  before  the  Son  could 
be  releafed  from  luch  Subjection,  he  Ihould  be  fold 
(imaginarily)  three  times  by  his  natural  Father  to 
another  Man  ;  and  this  Perfon  the  Lawyers  call 
Pater  Fiduciarius ,  a  Father  in  Trull;  after  this 
he  was  to  be  bought  again  by  the  natural  Father, 
and  then  on  his  manumitting  of  him  he  became 
Free.  Now  they  called  this  imaginary  Sale  Man - 
cipatie,  andconfequently,the  fettingof  any  Perfon 
free  from  it,  Emancipation .  Blount. 


v 


EMBAT- 


EMB 


E  M  E  ' 


EMBATTELED,  or  Crenelle ,  a  Term  in  He¬ 
raldry,  when  the  out-line  of  any  Ordinary  is  of 
this  Figure, 

JTTLrLTLr 

which  reprefents  the  Battlements  of  a  Wall  or 
Cattle. 

EMBER-WEEKS,  are  thofe  Weeks  in  which 
'the  Ember-Days  fall.  In  the  Laws  of  King  Alfred 
c  39.  and  in  thole  of  Canute,  c.  16.  they  are  called 
Ymbrem ,  i.e.  Circular-Days  ;  from  whence  they 
are  corrupted  into  Ember-Days :  And  by  the 
Canonifts  they  are  called,  Quatuor  Anni  Tempora , 
the  Four  Cardinal  Sealons  on  which  the  Circle  of 
the  Year  turns :  They  are  the  Wednefday ,  Friday , 
and  Saturday ,  after  Quadragejtma  Sunday  ;  after 
Whitfunday  ;  after  Holy-Rood-Day  in  September  ; 
and  after  St.  Lucy  s-D ay  in  December  :  Which 
four  Times  aiifwer  well  enough  to  the  four  Quar¬ 
ters  of  the  Year,  Spring*  Summer,  Autumn,  and 
Winter.  And  Mr.  Somner  thinks,  they  were  Falls 
inttituted  to  beg  God’s  Blefling  on  the  Fruits  of 
the  Earth.  Thele  Ember-Weeks  are  now  chiefly 
taken  notice  of  on  the  Account  of  the  Ordinations 
of  Priefts  and  Deacons ;  becaule  the  Canon  now 
appoints  the  Sundays  next  fueceeding  the  Ember- 
Week,  for  the  foie  inn  Times  of  Ordination.  Tho’ 
the  Bilhops,  if  they  pleale,  may  ordain  on  any 
Sunday  or  Holy -day. 

EMBLEMENTS  ( in  Law  )  are  the  Profits  of 
Lands  which  have  been  lowed  ;  but  lometimes  it 
is  taken  more  largely,  for  any  Profits  that  arife 
and  grow  naturally  from  the  Ground,  as  Grals, 
Fruit,  Hemp,  tic.  If  tiie Tenant  for  Life  low  the 
Land,  and  afterwards  die,  the  Executor  of  the  Te¬ 
nant  for  Life  lhall  have  the  Emblements ,  and  not 
he  in  Reverlion  :  But  if  a  Tenant  for  Years  low 
the  Land,  and  before  he  hath  reaped  his  Term 
expires,  there  the  Leffor,  or  he  in  Reverlion,  lhall 
have  the  Emblements. 

EMBOLISMICAL  Gr.]  Inter- 

cal  ary, 

EMBOLISM  [’E^oa/jtuA  of  \uCcLkku^  Gr.  to 
Infert,]  is  the  excels  of  the  Solar  Year  above  the 
Lunar A  whereby  the  Lunations  happen  every  1'ub- 
lequent  Year,  eleven  Days  looner  than  in  the  fore¬ 
going  ;  which,  when  they  amount  to  thirty  Days, 
make  a  new  Month,  called  the  Embolifmical Luna>- 
tion ,  or  Embolifmatical  Month  ;  which  mutt  be 
added,  to  make  the  common  Lunar  Year  equal  to 
the  Solar. 

EMBOLUS  is  the  Sucker  of  a  Pump  or  Syringe, 
which,  when  the  Pipe  of  the  Syringe  is  dole  ttopt, 
can’t  be  drawn  up  but  with  the  greatett  difficulty  ; 
arid,  when  forced  up  by  main  Strength,  will,  on  be¬ 
ing  let  go,  return  with  great  Violence. 

The  Arijlotelians  attribute  this  Efl'eft  to  the 
common  Notion  of  Nature’s  Abhorrence  of  a  Va¬ 
cuum.  But  Mr  .Boyle  found,  that  in  his  exhaufled 
Receiver  the  Sucker  would  be  as  ealily  drawn  up, 
tho’  the  orifice  of  the  Pipe  were  dole  ttopt,  as  it 
Would  be  when  open  in  the  common  Air.  From 
whence  it  feems  plain,  that  the  difficulty  of  draw¬ 
ing  back  this  Embolus ,  or  Sucker,  when  the  End  of 
the  Syringe  is  ttopt,  arifes  from  the  preifure  of  the 
Atmol’phere  on  the  external  End  of  the  Sucker, 
which  having  at  the  other  End  no  counter  Preifure. 
nor  Spring  of  the  Air  to  balance  it,  mutt  prefs  with 
all  its  Weight  and  keep  down  the  Sticker ;  but 
When  by  pumping  the  Air  out  of  the  Receiver  this 
Preifure,  or  its  equivalent  Spring  of  the  Air  is  ta¬ 
ken  away,  there  is  nothing  to  keep  down  the  Sucker, 

.  Vo].  I. 


and  fo  it  may  eafily  be  drawn  up.  He  found  allb, 
That  when  the  Sucker  could  in  vacuo  thus  ealily 
be  drawn  back,  ye-t  on  the  re-admillion  of  the  Air 
it  Would  be  forc’d  in  again,  and  raife  along  with  it 
a  conliderable  Weight,  which  was  fufpended  at  the 
external  End  of  the  Sucker.  Vide  Continuation  oj 
Pbyjico-Mechan.  Exp.  Part  1. 

EMBRACERY,  is  the  Offence  of  an  Embra - 
'ceur  ;  to  pre-inftru<ft  the  Jury. 

EMBRaCEUR,  or  Embrafour  (  in  Law)  is  lie 
that  when  a  Matter  is  in  Trial  between  Party  and 
Party,  comes  to  the  Bar  with  one  of  the  Parties 
(having  received  fome  Reward  fo  to  do)  and  fpeaks 
in  the  Cafe,  or  privily  labours  the  Jury,  or  Hands 
there  to  over-look  and  furvey  them,  thereby  to  put 
them  in  Fears  and  Doubt  of  the  Matter,  the  Penalty 
whereof  is  20/.  and  Imprifonment  at  the  Juftice’s 
Difcretion.  But  Perfons  learned  in  the  Law  may 
fpeak  in  the  Cafe  of  their  Clients. 

EMBRASURE  [  in  Architecture]  is  the  En¬ 
largement  made  of  the  Gap  or  Aperture  of  a  Door 
or  Window  on  the  infide  the  Wall. 

EMBRASURES  [in  Fortif  cation]  are  the  Holes 
in  a  Parapet,  thro’  Which  the  Cannons  are  pointed 
to  Fire  into  the  Moat  or  Field:  They  are  gene¬ 
rally  12  Foot  dittance  from  one  another;  every 
one  of  them  being  from  6  to  7  Foot  wide  without, 
and  about  3  within  ;  their  height  above  the  Plat¬ 
form  is  3  Foot  on  that  Side  toward  the  Town,  and 
a  Foot  and  an  half  on  the  other  Side  toWard  the 
Field,  that  fo  the  Muzzle  may  be  funk  on  occafion, 
and  the  Piece  brought  to  fhoot  low. 

EMBRE,  or  Embring-Ddys ,  are  thofe  by  the 
Antients  called  Quatuor  Tempora ,  and  are  of  great 
Antiquity  in  the  Church  ;  being  oblerved  on  the 
iVednefday ,  Friday ,  and  Saturday  next  after  Qua - 
dragefima  Sunday,  Whitfunday ,  Holy- Rood  Day 
in  September ,  and  St.  Lucy1  S  Day  in  December , 
2  and  3  Edward  VI.  c.  19. 

EMBROCATION,  [from  Irrigation , 

or  Wetting)  is  a  kind  of  Fomentation,  wherein  the 
fomenting  Liquor  is  let  ditt.il,  drop  by  drop,  or  very 
llowly,  upon  the  part  of  the  Body  to  be  fomented. 

EMBROCHE  [of  Gr.  to  Water]  a 

Fomentation. 

EMBRYO,  [’E (jL^vovi,  Gr.  ]  is  the  Foetus  in  the 
Womb  of  the  Mother,  before  its  Members  come  to 
be  diftinftly  form’d. 

EMBRYOTOMY  [ ’Mjt/o of 
and  riuvto,  Gr.  to  cut]  the  Anatomical  Ditte&ion. 
of  an  Embryo  or  Foetus. 

EMBRYULCUS  [of  'EpfaCov  and  sAica,  Gr.  to 
draw]  an  iron  Hook  with  which  Chirurgeons  pull 
a  Fceius  out  of  the  Mother’s  Womb- 
EMBRYOTHLASTES  [of andcS-AaV, 
Gr.  to  bruife]  an  Inttrumtnt  to  break  the  Bones 
of  a  Foetus  for  the  eafier  extra&ion  of  it  out  of  the 
Womb. 

EMENDATIO,  in  the  Lavo,  is  the  Power  of 
amending  and  correcting  AffiuleS  according  to  flated 
Rules  and  Meafures.  L.  As, 

EMENDATIO  Fanftt,  is  the  Power  of  Aulnage , 
or  Ullage^  or  looking  to  the  allize  of  Cloth,  that 
it  be  of  the  juft  Ell,  or  due  Meafure.  L* 

EMENDATIO  Fanis  ti  Cervifce,  is  the  aflize 
of  Bread  and  Beer  ;  or  the  Powet  of  fuperviling 
and  correcting  the  Weights  and  Meafures  belonging 
to  them.  L. 

EMERGENT,  the  fame  with  Emerfon. 
EMERGENT  Year  [in  Chronology]  is  the  Epo¬ 
chs,  or  Date  whence  any  Nation  bring  their  account 
of  Time,  as  from  the  Creation,  the  Birth  of  Chrify 
tic.  3H  .EMER- 
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EMERSION  [in  AJlrcnorny]  is  the  Time  wjien 
any  Planet  that  is  eclipfed  begins  to  emerge  or  get 
out  of  the  Shadow  of  the  eclipling  Body.  When 
any  Body  alfo;  lighter  in  Specie  than  Water,  being 
thruB  violently  down  into  it,  rifes  again,  ’tis  laid 
to  ertrerge  out  of  the  Warer  ;  and  this  is  the  molt 
proper  Signification  of  the  Word. 

EMERSION  [in  Pbyjicks']  is  the  rifi'ng  of  any 
Solid  above  the  Surface  of  a  Fluid,  efpecially 
lighter  than  itfelf,  into  which  it  had  been  vio¬ 
lently  i m merged  or  thruB. 

EMETICK  [’E.a«77 rot  of  eyea,  Gr.  to  vomit,} 
or  Vomitive  Medicines^  are  thole  which,  with  their 
pungent  Particles,  contra^  the  Fibres  of  the  Sto¬ 
mach  upward,  and  io  ejeft  at  the  Mouth  whatever 
is  offenlive  to  the  Stomach,  as  is  the  commonly  re¬ 
ceiv’d  Notion.  But  D.Purcel ,  in  his  Book  of  Vapours 
fuppofes  that  Vomiting  is  cauled  by  Salts, 
which  prick  and  corode  the  Nerves  of  the  Stomachy 
from  whence  the  Spirits  flow  to  the  Brain  in  great 
quantity;  and  either  by  the  proximity  of  the  origin 
of  thole  Nerves,  or  by  the  angle  of  Incidence,  they 
are  forced  into  the  Nerves  belonging  to  the  Dia¬ 
phragm,  and  thfe  Mulcles  of  the  lower  Belly  ;  both 
which  contracting  themfelves,  fqueeze  the  Stomach 
into  a  left  compafs,  and  fo  make  it  ejeft  its  Con¬ 
tents  ;  and  tho’fome  part  of  the  Matter  may  go 
downwards  by  the  Pylorus ,  yet  the  far  greater 
Quantity  mult  go  upwards,  becaule  when  the 
Diaphragm  is  contracted,  it  forces  down  the  Liver, 
and  makes  it  comprels  the  Pylorus ,  and  hinder  any 
Thing  from  palhng  out  that  way  ;  and  this  account 
he  confirms  by  the  Experiments  of  Dr.  Chirac ,  an 
eminent  Anatomist  at  Montpellier  in  France ,  and 
of  his  oWn  made  upon  Dogs  above  twenty  times ; 
and  how  he  folves  the  difficulty  of  the  Mulcles  of 
the  Diaphragm,  and  of  the  Abdomen  contracting 
tbemfelves  both  at  the  fame  time,  when  they  are 
teally  Ant  ago  nijls  to  one  another,  you  will  lee  in 
his  Book,  p.  43. 

EMRTlCK  Tartar ,  is  only  Cream  orCryBalof 
Tartar  powder’d  and  mix’d  with  a  quarter  part  of 
Crocus  Met ollcrum^  and  then  the  Mixture  is  boiled 
in  an  earthen  Pan  in  a  fufficient  quantity  of  Wa¬ 
ter,  for  about  8  or  9  Hours  :  It  mult  be  Birred  a- 
bout  continually,  and  new  Water  put  in  as  the  for¬ 
mer  boils  away.  The  hot  Liquor  at  laB  is  Brain¬ 
ed  thro’  a  woollen  Cloth,  and  then  about  half  of  it 
is  gently  evaporated  ;  the  reB  is  fet  to  cool ;  and 
it  will  Ihoot  into  CryBals.  ’Tis  a  fine,  gentle, 
yet  certain  Vomitive.  The  Dofe  from  3  or  4 
Grains  to  Io  or  12. 

Dr.  Cbeynej  in  his  Book  of  Fevers ,  fays,  the 
aCtion  of  vomiting  by  a  Medicine  is  produced  thus : 
'The  Particles  of  the  Vomitory,  by  wedging  them- 
1’elves  into  the  Orifices  of  the  Emillaries  of  the 
Glands,  which  are  placed  adjacent  to  the  liirface  of 
the  Stomach,  do  dilate  the  lame  (which,  by  fome 
extrinfical  Caufe,  had  been  contracted)  and  after 
the  fame  manner  do  diifolve  (at  leafl  in  lome  de¬ 
gree)  the  cohelion  of  the  Bagnant  morbifick  Mat¬ 
ter,  rendring  it  more  fluid,  and  conlequently  ma¬ 
king  its  RehBance  lefs.  Now  the  natural  andcon- 
il'aiTt  aCtion  of  the.  Glands  being  Secretion,  and  the 
Impediment  (  by  the  dilatation  of  the  Orifice, 
and  the  attenuation  of  the  Fluid)  being  taken  a- 
Way,  or  at  leaB  made  lels  than  the  natural  Mo¬ 
mentum  of  the  Glands,  the  Matter  muft  neceifarily 
Bow  into  the,  cavity  of  the  Stomach,  till  it  be 
heap’d  up  in  fuch, a  quantity.  (which  not,  being  .to 
be  done  in  an  InBant,  muB  require  lome  Time) 
as  is  liifficient  (by  the  united  Loathfomnefy  and; 


the  Vis  Stimulans  of  the  Emetick)  to  villicate  and 
force  the  Fibres  of  the  Stomauh,  Abdomen  and  Di¬ 
aphragm  (by  the  communication  of  the  Nerves  of 
the  firB  with  the  two  laB  )  into  a  violent  Con¬ 
traction,  and  thereby  throw  all  out  by  the 
Oefophagm  ;  and  this  m&kes  all  quiet  for  a  while, 
till  a  new  and  fufficient  quantity  be  excerned 
from  thefe  Glands  to  reproduce  the  aforelaid  Con¬ 
traction.  And  thus  there  happens  a  Fit  of  Vo¬ 
miting  and  Quiet  alternately,  till  either  all  the 
morbifick  Matter  be  thfown  out,  or  the  Force  of 
the  Emetick  is  fo  dilated,  that  it  is  no  longer  able 
to  elicit  the  morbifick  Matter  from  the  Glands. 
And  the  flrong  Contraction  in  fo  many  Mufcles 
and  mulcular  Canals  as  are  at  work  in  the  aCtion 
of  Vomiting,  and  the  violent  Concuffion  which  is 
produced  over  the  whole  Body,  by  a  Power 
which,  by  juB  Computation,  is  not  inferior  to 
that  of  26000  lb.  Weight,  may;  and  often  does 
take  away  the  ObBruCtions  in  many  other  Canals 
befides  thofte  which  are  adjacent  to  the  Stomach 
and  Gullet ;  is  we  may  plainly  lee  by  thofe  vaB 
Sweats  which  plentiful  Fits  of  Vomiting  occafion. 
Emeticks  and  purgative  Medicines  differ  only  in 
this,  that  the  Particles  of  the  latter  do  not  imme¬ 
diately  vellicate  the  Fibres  of  the  Stomach,  dilate 
the  Orifices,  and  attenuate  the  Matter  contained 
in  the  Glands  of  the  Stomach,  but  aCt  gently,  and 
affifi  the  natural  Motion  of  DigeBion,  and  fo  are 
carried  down  into  the  InteBines ;  and  how  they 
operate  there,  fee  under  Purgatives. 

EMINENCE  [  in  Geography]  a  little  Hillock 
or  Afcent  above  the  level  of  the  Champaign. 

EMINENTIAL  Equation ,  is  a  Term  ufed  by 
the  AlgebraiBs  in  their  InveBigation  of  the  Afeas 
of  curvilineal  Figures;  and  is  To  called,  becaule 
’tis  an  artificial  Equation,  which  contains  another 
Equation  eminently.  See  Hayeses  Fluxions ,  p. 
97,  &e. 

EMISSARY  of  a  Gland,)  is  the  common  Con¬ 
duit,  Canal,  or  Pelvis ,  111  which  all  the  little  lecre- 
tory  Canals  of  a  Gland  do  terminate.  Se§  Gland. 
and  Animal  Secretion. 

EMMENAGOGUES  [of  ’E mvd  Womens 
Monthly Courles,  and  Gr.  a  Leader}  are 

Medicines  which  excite  th^  Meofes. 

EMMOTON  [’Ew^oTcr^  Gr.}  is  a  Liquid  Me¬ 
dicine  which  is  inje&ed  into  Ulcers. 

EMOLLIENT  ! A,  [oftning  Things ,  are  fuch  as 
with  a  moderate  Heat  and  Moiflure  diifolve  thoffi 
Parts  which  before  cohered  clofe  ;  and  diffipadng 
others,  make  them  loofe  and  foft.  L. 

EMPALEMENT,  according  to  our  Learned  Dr. 
Grew ,  is  the  outmofi  Part  of  the  Flower  of  a  Plant 
encompaffing  the  Foliation  of  the  Attire.:  ’Tis 
compoundedof  the  three  general  PartSQfa.il  Plants, 
the  Skin,  the  Cortical,  and  the  Ligneous  Bodies, 
each  Empaler  being  (whether  confiding  of  one  or 
more  Pieces)  as  another  Leaf,  and  is  deligned  to  be 
a  Guard  and  a  Band  to  the  Flowey  where  it  is  weak 
and  tender ;  and  therefore  Bich  Plants  as  have  Flow¬ 
ers  with  a  firm  and  Brong  Baljs,  as  Tulips,  &c. 
have  no  Empalement,  nor  need  any. 

EMPANNEL,  in  Law,  fjgnifies  the  Writing  and 
Entring  the  Names  of  a  Jury  into  a  Parchmenc 
Schedule  or  Roll  of  Paper  by  the  Sheriff}  which  he 
hath  fummon’d  to  appear  for  tfie  Performance. of 
fiich  publish  Service  as  Juries  are  emplpy’d  117. 

EMPARLANCE,  in  Common  Law,  fignifie^  a. 
Defire  or  Petition Tn  Court,  of  a  Day,  to  pauffc 
what  is  beB  to  do :  And ’tis  called  by  the  Civilians 
Petionem  induciarum. 

em- 
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EMPASMA,  Or.’J  the  lame  with 

LISTING,  [in  PtbuiKS,}  the  laying  on  of 
Colours,  thick  and  bold;  or  the  applying  levesal 
Lavs  of  Colours,  io  as  they  may  appear  thick 
EMPATTEMENT,  according  to  fome,  is  the 
fame  with  Talus  in  Fortification  ;  which  lee.  . 

EMPHYTEUSIS  [of  Gr.  a  Graft,] 

in  the  Civil  Law,'  is  a  Contra#  made  by  Conlent, 
but  created  by  the  Roman  Law,  and  not  the  Law 
of  Nations  ;•  by  which  Houles  or  Lands  are  given, 
S&i  for  evrr,  upon  Gond.non  that  the 
Landfall  be  improv’d,  and  that  almall  }eaxly 
Rent  ihall  be  paid  to  the  Proprietor.  1  he  Tenant 


15  rmpHYTEATA,  becaufe  of  his  being  under 
an  Obligation  of  planting  and  improving  the  Land. 

EMPHATIC AL,  is  uftd  in  tvvoSenles;  when 
any  thing  is  lpoken  with  great  Earneftneis  and  L- 
niotion  ot'  Mind,  we  fay,  ’twas  lpoken  very  Em- 
pjgancalhs  or  with  a  great  Lmphafis.  1  is  uled 
{fib  by  the  old  Natural  Pbi.loibphers  or  thole  ap- 
parent  Colours  (as  they  would  call  them)  winch 
are  often  feefl  an  Clouds  before  the  Ruing,  or  after 
the  Setting  of  the  Sun,  or  thole  in  the  Rainbow,  Sr. 

And  thefe,  becaule  they  are  not  permanent  or 
laliing,  they  will  not  allow  to  be  true  Colours . 

But  4ince  thefe  Emphatic al  Colours  are  Light,  mo¬ 
dified  chiefly  by  Refraction,  and  with  a  Concur- 
it  nee  of  Regions,  and  fome  other -accdental Ra. 
natrons;  and  being  the  proper  Objtfis  of  Sight, 
and  capable  as  truly  to  afted  it  as  other  permanent 
Colours  ate,  there  is  no  reafon  for  exc  uding  them 
from  the  Number  of  drue  and  genuine  Colours, 
flnee  all  other  Colours  are  only  Modifications  of 

LEMPHRACTiCK  [of  E  Ur.]  t^ie  ^ame 

Ei^PHR  AXIS  [Efi?>^ a ,'Gr.]  is  an  Obftruaion 

10  EMPHYSEMA  V*  of  Gr.  to 

blow  up,]  is  an  Inflammation,  or  a  windy  Swel- 
lijrg  or  Blowing  up  any  Part  of  the  Body.  B  a >  - 

Ch‘ F“MPHYTON  Thermon  [’'E^utop  innate,  and 
deecw^Gr.  warmth,]  or  Cat  or  innatus r,  is  the  m- 
nate^Heat,  or  Heat  flrft  fuppofed  to  be  PTodu 
in  »the  Fcfetus  from  the  Parent  s,  Semen,  which  £ 
terwards,  when-Refpiration  is  begun,  and. the  Foe¬ 
tus  fublifls  of  it  felf,  decays-fpilooth, 

Many  Philofophers  andThylvcians  call  this  Heat 
IZa'e  or  nlive  Sfiri,,  and  fa^that  it  coni  fts 

dfrS^^r^^SSde,u,es 
imJ Hell  to  be  a  frimf.ni.a'EdHea7  SlZ 

way  qualified  withan  innatebpint  and  Heat.  Bla 
ch EMPIRICAL  Medicine ,  no.w-a-days  failed 

.Medicines,  which  are  tdually  apply’d  too  univer- 
faliv  in  all  Cafes,  and  Ciicumitances.akke.  Acton 

Zrhrexiinus  was  the  fitlb  Author  of  it,  whaneg- 
1>>‘  Realons  of  fJu"gs’  cont£nte-d  ‘  ' 

'V±i%  IXfloutifhed  among-  the 

■r  ^  this  Trade  came  Mountebanks ;  and  thofe 
'  thaTnow  praftice  Phyfick  after  this i  bold  and-hccd- 
'ApT  rate-  are  called . Empi ric k s. 


EMPIR1CKS  [E^refciitor  of  «/*«**»,  Gr*  to 
try,]  are  the  lame  with  Mountebanks,  or  bold  ig- 
not^nt  Pretenders  to  the  Practice  of  Phylick* 
However  Empirical  Medicines,  as  fome  are  plealcd 
to  call  the  very  bell  ip  ufe,  are  by  no  means  totally 
to  be  flighted,  nor  that  Practice  of  this  Art,  which 
is  built  on  Experience,  to  be  condemn’d ;  but  only 
t|ie  daring  attempts  of  fuch  ignorant  Pretenders  as 
are  no  way  qualify’d  to  judge  of  the  Symptoms 
of  a  Difeafe,  nor  the, peculiar  Circumflances  ot  their 
Patients  Temper  and  State  of  Body.  _  . . 

EMPLASTRUM  [  Gr.  aP!aJter,\ 

is  a  Medicine  applied  outwardly  to  the  Skin, 
fpread  upon  Linnet)  pr  feather  :  It  [s  commonly 
made  of  Oils,  or  of  thofe  Things  which  are  of  a 
like  conli  fence  with  Oil ;  as  Swine’s-gieafe,  Butter, 
flimy  vifcous  Extraftions  from  Gums,  Roots, 

Alfo  of  Powder  and  Wax,  or  thefe  Things  which 
are  of  a  like  Coniiftence  with  Wax,  as  Rofin,  fitch, 
Gum,  t3c.  The  Mals  whereof,  being  yet  hot,  is 
formed  into  a  Cylindrical  Figure.  Blanchard. 

EMPLASTICKS,  ?vE^*57xi  of 
EMPLATTOMAjGr.  to  put  into  a  Mals,J 
are  Salves  which  fo  coniiipate  and  fhut  Up  the 
Pores  of  the  Body,  that  fulphurous  Vapours  can¬ 
not  pals.  Elanchard-  ,  .  ^ 

EMPNEUMATOSIS,  E  VpjviyfULwac,  ot 
to  mlpire,]  is  an  alternate  Dilatation, 
of  the  Thorax,  whereby  the  external  Air  is  conti¬ 
nually  breathed  in,  and  by  the  Wind-pipe  and  the 
Lungs,  is  communicated  to  the  Blood  to  accend  it. 
Blanchard. 

EMPORIUM,  is  often  ufed  for  the  commmort 

Senfory  in  the  Brain.  ,  :  ..  ,  - 

EMPROSTHOTONUS  [of  'Epist&div  before, 
and  tA-©-,  Gr.  tenfion, 1 8c.  j  is  a  continual  Con- 
traftion  of  the  Mufcles  of  the  Neck  towards  the 
Foreparts:  Blahclpdrd.  ’  , 

EWTIO-Venditio  [in  the  Civil  Law  \  is  that 
Contra#,  by  Confent  only,  which  we  call  Buying 
and  Selling,  whereby  the  Seller  is  bound  to  deliver 
the  Goods,  and  the  Buyer  to  pay  the  Price  for 
them,  according  to  the  Bargain.  ■ 

EMPYEMA  '[’E/iwrMH#**,  Gr.]  properly  lo  cal¬ 
led,  is  a  Collection  qf  purulent  Matter  in  the  ca^ 
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vity  of  the  Thorax  ;  but  largely  taken,  fignifles 
the  fame  in  the  Abdomen  too!  BlanchardE 

EMPYREUMA  [’E u7ri>z*v(Mt)  Gr.]  _  is  that 
Tafle  and  Smell  of  Fire  which  fome  Things,  too 
haftily  diftill’d  retain.  ' 

EMPYREUMATA[’E^?suWof 
are  little  Feverifh  Remains  after  a  Crijis ;  alfo 
that  thick  vifcous  Matter  which  fublidei  to  the 
Bottom  in  diflilled  Waters.  E mpjre umadgni fles 
alfo  that  Tafle  an,d  Smell  of  the  Fir6  which  in'Di- 
flillations  aflefts  fome  Oils,  Spirits  and  Waters,  by 
realbn  of  their  being  drawn  off  by  too  grea;t  a  De¬ 
gree  of  Heat. 

*  EMRQDS.  See  Hemorrhoids. 

EMULGENT  Vetfels,  are  fhe  two  large  Arte- 
.ries  and  Veins  which  fpring,  the  former  Trotii] the 
AefcencUng-Trunk  of  the  Aorta  or  great  Artefv,;the 
latter  from  the  Vena  Cava.  Theyare  both  in-feftai 
into  the  Kidneys,  and  the ,Ethul$erft  AftefiBs^tty 
the  Blood '(with  the  Serum)  'to  them,  and' the 
Emulgent  Veins  bring  it  back  agairl  after  jht  Serlifn 

isfeparatectfrp.m  it  by.the'Kidney's. 

'  EMULSION,  is  a  Liquid  Medicine,  to  be  taken 
inwardly]  of  the 'Form  afid"Cdlout  Af'Mflk, 
whence  co.mes  rts  Name,  ($ uafi  Lac  mcntieritd) 

JEMUNC. 
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EMUNCTORIES,  are  the  Cavities  into  which 
the  Excrements  of  an  Animal  Body  are  emptied,  as 
the  pituitous  Humour  of  the  Brain,  into  the  No- 
flrils ;  the  yellow  thickifh  Humour,  which  We  call 
Ear-wax,  into  the  Ears ;  the  Excrements,  into  the 
Bowels ;  the  Urine,  into  the  Bladder,  Sc. 

ENAEMON  ^Evat(*uv,  Gr.]  is  a  Medicine  which 
flops  the  Blood,  or  which,  by  binding,  cooling  or 
drying,  doles  the  PalTages  of  the  Veffels  which 
were  open  ;  Hops  or  diminilhes  the  Fluidity  and 
violent  Motion  of  the  Blood.  Blanchard. 

ENAEOREMA  [’Eycuopetui,  Gr.]  is  that  Crafs 
Subfiance  which  is  fufpended  in  the  middle  of  the 
Urines,  call’d  the  Hypofafis  Urinte.  Blanchard. 

EN  ALL  AGE,  a  Figure  in  Grammar,  whereby 
there  is  a  Change  either  of  a  Pronoun,  as  when  a 
Polfeftive  is  put  for  a  Relative,  as  Suns  for  Ejus ; 
or  a  Verb,  when  one  Moo-d  or  Tenfe  is  put  for  an¬ 
other,  Sc- 

ENALURON,  the  Term  in  Heraldry  fora  Bor- 
dure  charged  with  Martlets ,  or  any  Kind  of  Birds : 
Thus  they  fay,  he  beareth  Argent ,  a  Bcrdure  Azure , 
charged  with  an  Enaluron  of  Martlets ;  meaning, 
that  there  are  Martlets  all  round  the  Bordure. 

ENARTHROSIS  [E(/*p,S;p{yg-/f  of  \v  and  ap-S'por, 
Gr.  a  Joint,]  is  (in  Anatomy ,)  a  kind  of  Jointing, 
when  the  Cavity  that  receives  it  is  deep,  and  the 
Head  of  the  Bone  that  is  inlerted  is  oblong,  as  may 
be  feen  in  the  Huckle-bone  and  its  Cavity  ;  in  the 
principal  Bone  of  that  Part  of  the  Foot  which  im- 
jnediately  fucceeds  the  Leg,  with  the  Bone  call’d 
Cymbiforme. 

ENCATHIS,  or  Encanthis ,  is  the  Caruncula 
Lachrymalis ;  which  lee. 

ENCAUMA.  {^EvKa.uy.ctf  Gr.]  or  Epicauma ,  is 
a  deep,  hard,  and  crufty  Ulcer  of  the  Eye..  Blan¬ 
chard. 

ENCAUSTICE  [’E^jcayr/iw,  Gr.]  is  the  Art  of 

Enameling . 

ENCHESON,  is  a  French  Word  often  uled  in 
our  Law-Books,  and  leems  to  lignify,  the  Occa- 
iion,  Reafon,  or  Caule  of  any  Thing’s  being  done. 

ENCIENTE,  a  French  Term,  in  Fortification, 
lignifying  the  whole  Enclol'ure,  Circumference,  or 
Compals  of  a  Fortified  Place,  whether  compoled 
of  Badions  or  not. 

ENCEPHALOS  [’EyKitpeth©-)  Gr.]  is  whatfoe- 
ver  is  within  the  Compals  of  the  Skull,  as  the 
Brain,  the  Cerebellum ,  the  Medulla  Oblongata ,  Sc. 

ENCH  ARAXIS :  See  Scarificatio. 

ENCHEIRE3IS  Anatomic  a,  \^EyyfejuUi,  Gr.] 
is  a  Readinels  in  Diffeftions,  when  an  Anatomijl 
fliews  the  Parts  of  a  Body  dexteroudy  and  expedi- 
tioudy. 

ENCHYMOMA  [EyyO (M(m,  Gr.]  is  an  afflux 
of  the  Blood,  whereby  the  external  Parts  are  ren¬ 
der’d  black  and  blue  ;  as  in  the  Scurvy,  Bloodlhot 
Eyes,  Sc.  Alfo  an  afflux  of  the  Blood  by  the 
quicknefs  and  fuddennels  of  its  Motion,  as  in  An¬ 
ger  and  Joy.  Blanchard. 

ENCHYTA  [’E^xy-nl,  Gr.]  or  Infundibulum , 
is  an  Indrument  wherewith  Liquids  are  indilled 
into  the  Eyes,  Nodrils,  and  Ears. 

ENCHYSMA,  the  lame  with  Clyjlcr. 

■  EJS1CQPE  {]Ej,*cixh,  Gr.]  is  an  lncifion  of  any 
Part,  as  in  a  Gangrene,  Sc. 

ENCOLAPTICE  [’E^zoA£tT7/xi5,Gr.]  is  the  Art 
of  making  Plates  of  Brafs,  and  cutting  in  the  Fi¬ 
gures  or  Letters  for  Monumental  Inlcriptions  and 
Laws. ,  .  . 

ENCRANIUM  ['E^^p/s^Gr.]  the  fame  with 
Cerebellum. 


ENCROACHMENT)  or  Accroachment ,  [  in 
Common  Lawf\  lignifies  an  unlawful  gaining  upon 
the  Right  or  Pofleffions  of  another. 

END/tfr  End  :  When  aCable,  Hawfer,  or  other 
Rope  of  a  Ship)  is  run  clear  oft' from  the  Block  or 
Place  it  was  wound  about,  they  fay  at  Sea,  ’/» 
run  out  End  for  End. 

ENDECAGON  \_lEvA)td.yoV)Gi.~\  a  plain  Figure 
in  Geometry,  of  eleven  Sides  and  Angles. 

ENDE1XIS  [^Eyj'e fat,  ofei'J'«itrufo,Gr.tolhew,] 
is  an  Indication  of  Dileafes,  whereby  is  Ihewn  what 
is  to  be  done :  As  for  Example,  a  Plethora ,  or  too 
great  Fulnefs  of  Blood,  indicates  the  opening  of  a 
Vein.  Blanchard. 

ENDEMICAL  ^of  ’'EpJbj//©-,  Gr.  peculiar  to  a 
People,]  Endemial,  or  Endemious  Difeafe ,  is  what 
fome  call  Morbus  Vernaculus ,  S  Communis  j  that 
is,  a  Difeafe  which  always  in  lefts  a  great  many  in 
the  fame  Country,  proceeding  from  fome  Caufe 
peculiar  to  the  Country  where  it  reigns:  Such  is 
the  Scurvy  to  the  Hollanders ;  intermitting  Fevers 
to  the  Inhabitants  of  our  Submarine  and  Marihy 
Places,  Sc. 

END1TEMENT,  or  IndiSlment ,  [in  Common 
Eaz u,]  is  the  fame  with  Accufatio  in  tbeCivil  Law, 
tho’  in  lome  Points  it  differs.  It  may  be  thus  de¬ 
fined  :  An  IndiSlment  is  a  Bill  or  Declaration  made 
in  Form  of  Law,  (for  the  Benefit  of  the  Common¬ 
wealth)  exhibited  as  an  Accufation  of  one  for  lome 
Offence,  either  Criminal  ot  Penal,  unto  Jurors,  and 
by  their  Verdift  found  and  ptelented  to  be  true,  be¬ 
fore  an  Officer,  having  Power  to  punifh  the  lame 
Offence.  It  is  always  at  the  Suit  of  the  King,  and 
differs  from  an  Accufation  in  this,  that  the  Prefer- 
rer  is  no  way  tied  to  the  Proof  thereof,  upon  any 
Penalty,  if  it  be  not  proved,  except  there  appear 
Confpiracy. 

ENDORSE,  a  Term  in  Heral¬ 
dry,  lignifying  the  Part  of  a 
Pale  j  and  lome  fay  it  is  not  ufed 
but  When  the  P ale  is  between  two 
ot  them  ;  but  this  Guillim  finds 
fault  with  as  too  bold  a  Saying. 

He  beareth  Or,  an  Endorfe 
Gules . 

ENDORSED,  when  two  Lions  are  born  ram¬ 
pant,  and  turning  their  Backs  to  each  other,  the 
Heralds  lay  they  are  Endorfed  ;  but  if  their  Faces 
be  toward  each  other,  they  call  it  Combatant. 

ENDOWMENT,  lignifies  the  giving  or  affum- 
mg  of  a  Dower  to  a  Woman  ;  alio  the  letting  or 
levering  of  a  fufficient  Portion  for  a  V icar  towards 
his  perpetual  Maintenance  when  the  Benefice  is  ap¬ 
propriated  ;  and  Ibch  a  Vicarage  is  called  a  Vi¬ 
carage  Endow’d. 

ENDOWMENT  de  la  plus  belle part,  is  where 
a  Man  dying,  feized  of  fome  Lands  holden  in 
Knight’s  Service,  and  other  fome  in  Soccage,  the 
Widow  is  1’ped  of  her  Dower,  rather  in  the  Soccage 
Lands,  than  thofe  holden  in  Knight’s  Service,  as 
being  le  plus  belle  part ,  the  fairer  Part. 

ENEMA  [*Ej '«/*<*,  Gr.]  the  fame  with  Clyfler. 

ENERGETICAL  Bodies,  or  Particles ,  are  fuch 
as  are  eminently  aftive,  and  which  produce  mani- 
fell  Operations  of  various  Natures,  according  to  the 
various  Circum  fiances  and  Motions  of  fuch  Bodies 
or  Particles. 

ENERGY  [_’Evspylet,  Gr.]  in  a  medicinal  Senfe, 
is  an  agitation,  or  operation,  of  the  animal  Spirits 
and  Blood.  C 

ENFA.NS  Perdues ,  the  fame  with  Forlorn  Hope 
in  an  Army  j  which  fee. 
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ENFILADE  [in  Fortification']  fignifies  a  Situ¬ 
ation  of  Ground  which  difbovers  a  Poft  according 
to  the  whole  Length  of  a  right  Line,  fo  that  it 
can  be  fcoured  with  the  Cannon,  and  rendred  al- 
mofl  defencelefs.  Wherefore  to 

ENF1LE,  or  Enfilade  the  Curtain  or  Rampart, 
is  to  fweep  the  whole  Length  of  it  with  the  Can¬ 
non. 

ENFRANCHISE,  to  make  Free,  to  incorpo¬ 
rate  a  Man  into  a  Society  or  Body-politick,  or  to 
make  one  a  Free  Denizon . 

ENGINE,  in  the  general,  is  any  Mechanick  In- 
flrument  compofed  of  Wheels,  Screws  or  Pulleys, 
in  order  to  lift,  call,  or  fuftain  any  Weight,  or  to 
produce  any  conlidtrable  Effect  which  cannot  Id 


ealily  be  obtained  by  the  bare  application  of  Mens 
Hands  without  fuch  help  j  fuch  as  Warlike  En¬ 
gines^  Engines  to  raife  Water,  Cranes,  &c. 

And  here  I  think  it  proper  to  give  the  Reader  a 
Defer iption  of  two  very  ufeful  Engines ,  which 
are  the  Invention  of  one  of  our  own  Nation, 
Thomas  Savery ,  Efq ;  a  Gentleman  very  Ikilful  m 
all  Things  of  this  Nature,  and  late  Treafurer  to 
the  Sick  and  Wounded  Office. 

The  Firit  is  an  Engine  to  row  Ships  and  Boats 
at  Sea,  or  in  a  River,  when  there  is  a  Hark  Calm, 
or  very  little  Wind. 

A  Defcription  of  this  the  Inventor  publifhed  in 
the  Year  1698,  with  h is  Anfwers  to  the  Objections 
railed  agamlt  it  by  Mr .Dummer^  and  others:  And 


Defcription  of 

A.  The  Line  the  Ship  makes. 

B.  The  Water  Line. 

C.  The  Decks. 

D.  The  Capfland  Bars. 

E.  The  Capfland. 

F.  A  Wheel  on  the  Drumhead  of  the 

Capfland. 

G.  A  Trundle-head  on  the  Wheel. 

H.  An  Iron  Bar  going  through  the  Tru-n- 

dle-head  and  thorough  theSides 
of  the  Ship, 

Vol.  I. 


the  Engine. 

1.  Two  Drum-heads  like  thofe  on  the  Capfland. 

K.  Paddles,  of  which  Six  or  Eight  on  each  Side 
the  Ship,  are  with  eafe  fixed  and  unfixed 
into  the  faid  Drum-heads. 

A*  A  Piece  of  Iron,  to  which  a  Luff-Tackle 
may  be  fix’d,  to  lift  thofe  that  are  too 
heavy  for  Mens  Strength,  round  each  of 
which,  by  taking  half  Turns  with  a  Cord, 
you  make  a  complcat  Wheel  on  each  Side 
the  Veffel. 
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the  Thought  is  fo  natural,  and  the  Manner  of  its 
“working  lb  plain  and  eafy,  that  ’tis  an  amazing 
thing  to  one  that  there  is  no  more  ufe  made  of  it. 

He  fits  a  Wheel  to  the  Drum-head  of  the  Cap- 
flan,  whole  Teeth  turn  a  Trundle-head;  through 
Which  is  run  an  Iron  Bar  that  reaches  clear  a-crofs, 
and  goes  through  the  Sides  of  the  Ship  ;  and  on  its 
Ends,  without  Board,  at  a  convenient  Diftance 
from  the  Ship’s  Sides,  are  fallened  two  Drum-heads 
like  that  on  the  Capllan,  in  which  are  fitted,  to 
take  out  at  pleafure,  6  or  8  Paddles ;  and  at  thte 
outermofi  Ends  of  the  Paddles  is  fallened  an  Iron 
Pin  with  an  Head  to  it;  by  which  means,  and  by 
the  help  of  a  Cord,  taking  an  half  turn  round 
about  all  thefe  Pins,  both  the  Paddles  may  be 
Iwifted  or  Brain’d,  and  flrengthned  fo,  that  they 
fhall  all  work  proportionably ;  and  alio  the  Pad¬ 
dles  may  with  a  Luff  Tackle  be  the  more  handily 
and  eafily  lifted  in  and  out,  in  order  to  be  fitted 
into  or  taken  out  of  the  Drum-heads  of  the  Bar : 
See  the  Figure  annexed. 

Now  here  if  the  Men  will  but  work,  if  there  be 
enough  of  them,  and  the  Paddles  be  made  propor¬ 
tionably  large,  according  to  the  number  of  the  Men 
that  can  be  brought  to  work  at  the  Capllan  ;  I  can¬ 
not  fee  but  that  the  Engine  will  give  the  Velfel 
ftefher  way  than  any  Oars  can  do,  work’d  by  the 
fame,  ot  a  far  greater  number  of  Hands,  as  the 
Experiments  that  have  been  tried  do  abundantly 
fhew,  according  to  the  bell  Infotmation  I  can  get 
of  the  Matter. 

The  other  Engine  is  for  railing  Water  by  the 
Force  of  Fire,  in  which  he  hath  Ihewed  as  great 
Ingenuity,  Depth  of  Thought,  and  true  mechanick 
Skill,  as  evet  dilcovered  itfelf  in  any  Delign  of  this 
Nature. 

A  Defection  of  this  Fire-Engine  is  as  follows. 

See  the  Figure. 

A  denotes  two  Furnaces,  whofe  Fire-places  are 
JB,  i,  2,  and  their  Funnel  or  Chimney  C . 

In  thefe  two  Furnaces  are  placed  two  VelTels  of 
Copper,  which  he  calls  Boilers ,  the  one  a  larger,  as 
Z,  the  other  a  fmaller,  as  D. 

Thefe  Boilers  have  each  a  Gage  Pipey  as  G  and 
iV,  of  which  G  goes  within  eight  Inches  of  the 
Bottom,  but  N  reaches  only  half  way  down  the 
great  Boiler. 

By  thele  Pipes,  before  the  Engine  can  work,  you 
mult  firft  fill  the  lkall  Boiler  quite  full,  and  the 
great  Boiler  two  Thirds  full  of  Water :  Then  light 
the  Fire  at  B  i,  and  make  the  Water  in  L  boil,  by 
Which  means  the  Steam  of  it  being  quite  confined, 
mull  needs  be  wonderfully  comprelled,  and  there^ 
fore  will,  on  the  opening  of  a  Way  for  it  to  ilfue 
out,  (which  is  done  by  turning  Z  the  Handle  of  the 
Regulator  from  you)  rufh  with  a  great  Force  thro’ 
the  Steam  Pipe  0  I,  into  the  Receiver  P  i,  driving 
all  the  Air  before  it,  and  forcing  it  up  into  the 
Force-Pipe  through  the  Clack  R  i,  as  you  will 
perceive  by  the  Noife  and  Rattling  of  the  Clack. 
And  when  all  the  Air  is  thus  driven  out,  the  Re¬ 
ceiver  P  I,  will  be  very  much  heated  by  the 
Steam :  When  you  find  that  it  is  throughly  empti¬ 
ed,  and  is  grown  very  hot,  as  you  may  both  lee  and 
feel,  then  pull  the  Handle  of  the  Regulator  to¬ 
wards  you,  by  which  means  you  will  flop  the 
Steam-Pipe  0  i,  fo  that  no  more  Steam  can  yet 
come  into  it,  but  you  will  open  it  a  way  into  0  2, 
and  by  that  means  fill  the  Receiver  P  2,  with  the 
Steam*  as  the  other  was  before.  While  thus  is  do¬ 


ing,  let  fome  cold  Wafer  be  poured  on  the  Receiver 
P  I,  by  which  means  the)  Steain  there  being  cool¬ 
ed,  and  condenftd,  and  contracted  into  a  very  lit¬ 
tle  room,  and  confequently  prelling  but  very  little 
(if  at  all.)  on  the  Valve  or  Clack  R  i,  at  the  Bot¬ 
tom  of  the  Receiver  P  i.  there  is  nothing  (there 
to  counterbalance  the  PrefTure  of  the  Atmofphere 
on  the  Surface  of  the  Wafer  in  the  lower  Part  of 
the  Sucking-Pipe  T;  wherefore  it  will  be  prelfed 
up,  and  alcend  into,  and  fill  the  Receiver  P  j,  dri¬ 
ving  up  before  it, as  it  rifes,the  Clack  or  Valve  R  3, 
which  afterwards  falling  down  again  and  fhutting 
clofe,  hinders  the  Defcent  of  the  Water  that  Way. 

Then  (the  Receiver  Pz,  being  in  the  mean  tune 
emptied  of  its  Air)  turn  the  Handle  of  the  Regula¬ 
tor  from  you,  and  the  Force  of  the  Steam  coming 
from  the  Boiler,  will  be  all  upon  the  Surface  of  the 
Water  contained  in  the  Receiver  P  1,  where  it 
gravitates  or  prettes  hard  upon  it,  and  Bill  increafes 
its  Spring  or  ElaBicity  till  it  comes  to  over-balance, 
or  exceed  the  Weight  of  the  Water  in  the  Receiver; 
which  then  it  will  necelfarily  drive  up  through  the 
Pafiage  Q,  R ,  1,  (?,  into  the  Force-Pipe  S,  and 

at  laB  difcharge  it  out  at  the  Top,  as  you  fee  in 
the  Figure. 

After  the  very  fame  manner,  tho’  alternately,  is 
the  Receiver  P  2,  filled  with  and  emptied  of  Wa. 
ter;  and  by  this  means  a  conBant  Steam  is  kept 
continually  running  out  at  the  Top  of  the  Force. 
Pipe  Sy  and  fo  the  Water  is  railed  vfery  eafily  from 
the  Bottom  of  the  Mine,  &c.  to  the  Place  where  it 
is  deiigned  to  be  difcharged. 

Only  I  fhould  add;  That  after  the  Engine  begins 
to  work,  and  the  Water  is  rifen  into,  and  hath  fil¬ 
led  the  Force-Pipe  S',  then  it  fills  the  little  CiBern 
Ky  and  by  that  means  feeds  the  Pipe  YY,  which  be 
calls  the  Condenfmg-Pipey  becaufe  Water  is  convey, 
ed  down  from  thence  to  cool  the  Receivers  when 
throughly  heated  by  the  Steam, dn  order  to  make 
them  Suck  (as  ’tis  ufually  called)  the  Water  out 
of  the  Well  up  into  the  Receiver. 

Alfo  a  little  above  that  CiBern  goes  the  Pipe  F; 
which  conveys  Water  from  the  Force-Pipe  into  D 
the  letter  Boiler;  which  is  there  placed  to  replenifh. 
the  greater  Boiler  L  when  the  Water  in  it  begins 
to  be  almott  confumed.  Now  when  there  is  need 
of  doing  this,  turn  the  Cock  E  fo,  that  there  can 
be  no  Communication  between  the  Force-Pipe  S; 
and  the  letter  Boiler  D ;  and  putting  in  a  little  Fire 
at  B  2,  the  Water  there  will  grow  prefently  hot ; 
and  when  it  boils,  its  own  Steam,  which  hath  no 
vent  out,  prefling  on  its  Surface,  will  force  the 
Water  up  the  Pipe  H,  through  K ,  into  the  great 
Boiler  Ly  and  fo  long  will  it  run  till  the  furface  of 
the  Water  in  the  Boiler  A),  get  to  be  as  low  as  the 
bottom  of  the  Pipe  H ;  and  then  the  Steam  and 
Water  will  run  together,  and  by  its  Noife  and  rat¬ 
tling  of  the  Clack  7,  will  give  him  that  works  the 
Engine  fufficient  attiirance  that  D  hath  emptied  and 
difcharged  it  felf  into  A,  and  carried  in  as  much 
Water  as  is  then  neceffary ;  after  which,  by  turn¬ 
ing  the  Cock  1  again,  you  may  let  new  cold  Wa¬ 
ter  out  of  S  into  A)  the  letter  Boiler,  as’before; 
and  thus  there  will  be  a  conttant  Motion,  and  a 
continual  Supply  of  the  Engine  without  fear  of 
Decay  or  Difordet. 

Alfo  to  know  whether  A  want  replenifhing  or 
not,  you  need  only  turn  the  Cock  Ny  and  if  Wa¬ 
ter  come  out,  there  is  no  nefcd  to  replenifh  ;  but  if 
Steain  only  come  you  may  conclude  there  is :  and 
the  like  will  the  Cock  G  do  in  refetence  to  the  letter 
Boiler  D,  fHewing  when  ’tis  necettary  to  fupply 
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that  with  freih  Water  from  S’  $  fo  that  m  working 
the  Engine  there  is  very  little  Skill  or  Labour  re¬ 
quired,  it  being  only  to  be  injured  by  either  a  ilu= 

pid  or  wilful  Negleft.  . 

Of  the  Ufes  and  Application  of  thi^fcr^mf , t he 
Reader  will  find  a  full  Account  in  the  Inventor  * 
Rook  called  the  Miner' s  Friend.  .  . 

ENG1ZOMA  of  t to  draw 

rear,  Or.]  is  a  Blow  upon  the  Skull,  wherewith 
the  Bone  delcends  to  the  inner  Membrane  ot  the 
Brain,  and  preifes  upon  it.  All’o  an  Inltrument 
in  fuch  like  Cafes.  Blanchard.  > 

ENGLECERY,  Engleceria j  is  an  old  Word 
fiffnifying  to  be  an  Engfijhman  :  For  in  the  Time 
of  the  Danes ,  if  a  Man  were  privily  flaw  or 
murdered,  it  was  accounted  Francigena ,  which 
Word  then  comprehended  every  Alien ,  until 
Engle  eery  was  prov5d,  that  is,  till  it  was  ma  e 
man  ifeft  that  he  tv  as  an  Englijlman ,  l  id. Bratton, 
Lib.  5.  Fratt.  2.  Cap.  15.  Fol.  134.  But  there  be¬ 
ing  many  Abufes  and  Troubles  about  this  Engle - 
eery,  it  was  taken  away  by  i^Ed.  111.  Cap.  4. 

ENGONAS1S  [’E Gt.]  Hercules, the 
Name  given  by  AJtronomers  to  one  or  the  .Nor¬ 
thern  Conftellations,  containing  about  48  Stars. 

ENGONIOS  [’E vrfviot,  Gr.]  is  the  bending  ot 

the  Arm  Or  Leg.  . 

ENGRAILED,  a  Term  in  Heraldry,  when  a 
Bordure,  &c.  is  formed  by  4  Line  of  this  Shape  5 
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and  the  little  Arches  ttitn  oiitward  from  the  Center 
of  the  Efcutheon  ;  for  if  they  turn  the  other  way 

,tis  called  Invetted.  , 

ENGYSCOPE  or  tyyv i  near,  and 

fenri.,  Gr.  to  view, 3  the  fame  with  a 
being  an  Inftrument  to  view  fmall  Bodies  difhn£t- 
ly  :  and  Yis  fo  called  becaul'e  it  brings  the  Eye 
much  nearer  to  theft  fmall  Bodies,  and  confequent- 
]y  makes  tliem  appear  to  us  to  have  larger  Parts 
and  Dimenfions  than  they  had  before.  S tt  Micro- 
[cope .  ,  ■ 

ENHAPJ\10NICAL,7a  Term  in  Mufxck,  ufu- 
ENHARMON1CK,  j  ally  applied  to  the  laft 
of  the  three  kinds  of  Mufick^  abounding  m  Diefis, 
which  arfe  the  leaft  fenlible  Divifion  ot  a  Tone. 

See  Diefis'.  « 

ENIGMA  CAmyuct,  Gr.}  or  Riddle,  is  an  ob- 

feure  Allegory,  where  tlie  natural  Sente  ot  the 
Words  are  not  prefently  perceptible,  being;  in  ap¬ 
pearance,  frequently  Contradi&ofy.  . 

ENIXUM-SAL,  is  thfe  Chymical  Term  for 
what  they  otherwife  call  a  Eeutral  halt,  which 
participates  both  of  the  Nature  ot  an  Acid  and  an 
Alkali ;  as  Common  Salt ,  Nitre,  Album ,  1 1  trial ,  Br. 

ENNEADECATER1DES  [of  •BnUrwAx  of 
nine  Years,  and  FUct,  Gr.ten;]  the  fame  with  the 
Golden-Number ,  which  lee ;  or  the  Cycle  cj  the 

"^ENNEAGON  rof’Evr^r^,  and  yuvia,  Gr.  an 
angle,]  is  a  Polygon  of  nine  equal  iides.  . 

ENNEATICAL  Days ,  [of  Em*™  of  nine,] 
Unifies  every  ninth  Day  of  a  Sicknefs,  which  lome 
will  flip  pole  doth  bring  fome  great  alteration  m 

the  Diieate.  .  ,  v  .  b 

ENNEATICAL  Years,  are  eVery  ninth  Year  or 

ones  Life*  which,  by  fome  weak  Men,  are  thought 
to  bring  a  great  Mutation  of  P  ortune  along  with 

ENNEEMIMERIS  [in  Grammar ,]  is  one  kind 
of  the  Ccefura  of  a  Latin  Verfe  where,  after  the 


fourth  Foot,  there  is  an  odd  Syllable  ending  a 
Word,  which  helps  to-  make  the  next  Foot  with 
the  following  Word ;  as  in  this  Irdlance, 

7 Re  latus  Niveitfn  MbUi  fultus  Hyacintho. 

Where  all  the  four  kinds  of  the  Ccefura  occur. 
ENORTH  ROS1S  See  Diart hrejis. 

ENOUEST,  is  taken  for  an  lnquifition  by  a 
Turv,  which  is  the  mod  tlfual  Trial  in  all  Caules 
both  Civil  and  Criminal  within  this  Realm  ;  for 
in  Caufes  Civil,  after  Proof  is  made  on  either  fide 
of  fo  much  as  each  Party  thinketh  good  for  himleU, 
if  the  Doubt  be  in  the  Fad,  it  is  referr’d  to  the  UiE 
tretion  of  twelve  indifferent  Men,  empanelPd  by 
the  Sheriff  for  that  Purpofe  ;  and  as  they  bring  iri 
their  Verdi&,  fo  Judgment  palleth  ;  for  the  Judge 
faith,  The  Jury  findeth  the  FaR  thus,  and  the 
Law  is  thus.  For  the  Enqtieji  in  Criminal  Caufes', 

lee  Jury.  .  .  ,  1  .  ,  c 

ENS,  or  Being,  is  whatever  hath  any  kind  or 

Being  or  Exigence;  for  that  Which  hath  no  Exi¬ 
gence  nor  Ellence;  is  really  nothing  at  all.  This 
the  Schools  (who  make  a  great  Variety  ot  Beings) 
call  Ens  Reale,  and  Ens  Pofithum ■,  to  diiiinguilli 
it  from  their  Ens  Rationis,  which  is  only  an  ima¬ 
ginary  thing,  a  Creature  of  the  Brain,  hndexifts 
no  where  but  in  the  Undemanding. 

ENS  PR1MUM,  according  to  the  Cant  of  P a - 
yacelfus,  is  the  mod  efficacious  Part  of  any  natural 
mixt  Body,  Vegetable,  Animal,  or  Mineral,  which 
he  pretends  to  have  been  able  to  leparate  from 
them,  and  with  it  to  effed  prodigious  things  to¬ 
wards  the  renovation  and  redoration  of  Youth : 
And  though  he  delivers  his  Proceffes  fo  obfeurely, 
as  tb  encourage  no  body  to  try  them ;  yet  Mr. 
Boyle  gives  us  a  Procefs  of  Mr.  L.  F.  Chymid  to 
the  French  King,  whereby  the  Ens  Primum,  or 
Eilenc'e  of  any  Vegetable,  may  eafily  be  obtained  j 
as  he  had  tried  himfelf,  and  is  as  follows. 

Gather,  at  a  convenient  Seafon  of  the  Year;  and 
Time  of  the  Day,  Balm,  for  Indance,  or  fome 
other  fitting  Herb,  (for  all  PHnts  cannot  this  way 
be  turned  into  Water)  beat  it  to  a  loft  Mafs  or 
Pulp  in  a  Marble  Mortar,  and  then  putting  it  into 
a  Bolt-head  hermetically  lealed,  diged  it  tor  40 
Days  in  a  Dunghil,  or  lome  analogous  Heat  .  Af¬ 
ter  this  take  out  the  Matter,  which  will  now  be 
much  more  liquid  than  before,  and  leparatmg  from 
it  the  Dregs  or  grolfer  Parts,  diged  it  anew  in  4 
gentle  Bath,  that  the  remaining  groffer  Parts  alio 
may  fublide;  filtrate  it,  and  then  add  to  it  the 
fi/d  Salt  drawn  from  the  former  Dregs,  dried  and 
calcined.  To  this  prepared  Liquor  add  equal  Parts 
of  the  Liquor  of  good  Sea-Salt,  well  purified, 
melted,  and  then  let  it  run  per  Deliquium.  Seal 
up  then  the  Mixture  in  a  Bolt-head,  and  let  it  be 
expofed  to  the  Sun  for  fix  Weeks  longer  ;  at  the 
end  of  which  Term  there  wlllfwim  upon  the  Li¬ 
quor  the  Ens  Primum  of  the  Plant  in  a  liquid 
tranfparent  Form,  Ibmetimcs  of  a  green,  and  lome- 
.  times  of  a  reddifh  Colour,  according  to  the  Nature 

of  the  Plant  thus  managed. 

Mr.  Boyle  fays, That  Mr.  L.  F.  allured  him  once, 
in  the  prelence  ot  another  Virtuoio,  to  whom  he 
appealed  for  the  Truth  of  the  P  a£t;  is  haying  been 
made  acquainted  with  the  Operation,  That  a  lpe- 
dal  Friend  of  his  thus  dta  wing  the  Effence  of  Balm* 
tried  it  upon  himfelf  for  about  a  P  ortnight;  taking 
it  according  to  Paracelfus  his  Defcnption  ;  before 
the  end  of  which  Time  the  Nails  of  his  Hands  and 

Feet  came  off  without  Pain,  being  fucceeded  by  a 

Sett 
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,<5ett  of  new  ones ;  and  convinced  him  fo  far  of  the 
Efficacy  of  it,  that  he  having  no  need  of  any  fuch 
help,  left  off-taking  it  ;  and  tried  it  no-farther; 
but  that  giving  it  to  an  old  Woman  of  70  Years  .of 
Age,  who  ferved  in  the  Houle,  it  produce^  the 
Menfes  again,  and  that  lb  copioully,  as  wonder¬ 
fully  to  dartle  the  old  Woman. 

Nay,  he  told  Mr.  Boyle  farther,  on  his  enquiring 
why  he  did  not  try  it  on  Bealls,  That  he  . gave  of  it, 
tho’but  in  a  little  quantity,  as  havingnot  much  of 
It  left,  to  an  old  Hen,  who  on  the  fixth  Day  began 
to  moult  her  Feathers  till  die  grew  Hark  naked ; 
but  before  a  Fortnight  was  paifed,  received-  others 
in  their  room,  which  were  fairer  and  better  co¬ 
loured  than  the  former  Feathers.  -•  , 

This  is  an  odd  Relation,  but  however  ’tis  eafy 
make  Trial  of  Matter  of  Faft;  and  1  wonder.no 
one  hath  attempted  all  this  while  to  profecute  a 
thing  which  is  lo  eafy  to  efieft,  and  whole  Succefs 
would  reward  fufficiently  the  Explorer’s  Pains  and 
Time,  if  it  .will  do..  . 

ENS  Veneris ,  is  a  Sublimation  of  equal  Parts,  of 
the  Powder  of  Cyprus  Vitriol ,  calcined  till  ’tis  of-  a 
dark  Colour,  and  of  Sal-Armoniack  into  .the  Form 
of  a  Yellow  Flower;  and  they  are  fo  called  from, 
lome  Particles  of  Copper  which  they  have  carried 
away  from  the  Vitriol.  The  Chymids  calling 
Copper  Venus.  . 

Mr,  Boyle  commends  them  as  an  admirable  Me¬ 
dicine  in  the '•Rickets,  obflinate  Cachexies,  Lofs  of 
Appetite,  and  all  Qbdru&ions.  Their  Dole  is  from 
iix  Grains  to  a  Scruple. 

ENSCONSED.  See  Infconfed. 

ENSIFGRMIS  Cartilago ,  or  Mucronata ,  is  the 
lowed:  Part  of  the  Sternum ,  or  the  Bread-Bone  ; 
and  becaufe  of  its  pointed  triangular  Shape,  ’tis 
called  Mucronata  and  Enfiformis ;  ’Tis  about  an 
Inch  long,  and  on  the  outlide  of  it  there  is  formed  a 
Cavity  in  the  Bread  called Scrobiculus  Cordis^ox  the 
Heart-Pit;  and  a  gnawing  Pain  which  isfometimes 
felt  here,  is  called Cardialgiay  the  Heart-burn,;:  But 
this  Pain  proceeds  not  from  the  Heart,  but  from  the 
upper  orifice  of  the  Stomach,  which  lies  under  this 
Cartilage,  and  hath  the  Name  of  Cardia ,  becaufe 
of  its  great  Confent  with  the  Heart,  as  fome  fancied 
formerly. 

ENTABLATURE,  or  Entablement,  aT er m  in 
Architecture ,  fignifying  the  Architrave,  Frife ,  and 
Cornice  of  a  Pillar,  being,  in  effect,  the  Extremity 
of  the  Flooring,  which  is  either  fupported  by  Pil¬ 
lars,  or  by  a  Wall,  if  there  are  not  Columns. 

ENTAYLE,  in  Common  fignifies  Fee-tail, 
or  Fee-intailed ,  ox  Abridged. 

ENTELECHIA  [  ’E^sast/sU,  Gr.  Perfe&ion,] 
a  Word  ufed  by  Arijlotle  to  exprefs  the  Human 
Mind:  They  tell  us,  that  Hermolaus  Barbaras 
went  to  the  Devil  to  know  the  Meaning  of  it  ; 
and  either  the  Devil  for  him,  or  his  own  great 
Underdanding,  renders  it  PerfeSlihabia  ;  by  which 
his  Readers  are  much  the  wider. 

The  ancient  Commentators  on  Arijlotle  interpret 
it  by  the  Word  Alius ,  and  mean  by  it  a  kind  of 
Subjl ant ial  Form ,  by  which  ACtion  is  produced  in 
.the  Body. 

The  modern  Peripateticks  come  nearer  to  what 
.perhaps  was  Arijlotle ’s  Meaning;  for  they  make  a 
kind  of  Motion  and  happy  Modification  of  Matter 
qualifying  the  Whole,  to.  be  able  to  perform  fiich 
A6ts  as  are  proper  to  it  :  And  thus  Cicero  in  his 
Tufcul.GlueJl.  renders  Entelechia ,  qua:  dam  quaji  Cpn - 
iinuata  £3  perennis  Motio. 


ENTERENCH1TA,  is  a  Clyder-Pipe,  which  is 
alfo  called  Siphon  and  Syringa. 

ENTEROCELE  of  tfliyv,  ari 

Entrail,  and  jofMj,  Gr.  a  Rupture]  or  Hernia  In- 
tejlinalis ,  is  the  fall  of  the  Intejltnes ,  efpecially  of 
the  Ilium ,  thro’  the  Procedes  of  the  Peritoneum , 
dilated  inro  the  Groins,  or  outward  Skin  that  co¬ 
vers  the  Scrotum.  Blanchard. 
ENTEROEPIPLOCELE  [’Ef7«£?6?i3Aoji«A»},Gr.] 
a  fort  of  Rupture  in  which  the  Guts  and  Caul  fall 
down  into  the  Scrotum  together.  Blanchard . 

ENTEROMPH ALUS  \jHv]i^[j.<pd a©-  of  evltpov 
and  qu$& a©-,  Gr.  a  Navel,]  ox  Hernia  Umbilicalis, 
a  Rupture  of  the  Navel, or  the  bunching  out  of  the 
Guts  at  the  Navel,  which  is  common  with  Teem¬ 
ing  Women. 

ENTERPLEADER,  in  Common  Law ,  fignifies 
as  much  as  Cognitio  prcejudicialis  in  the  Civil ;  that 
is,  the  difcuffing  of  a  Point  incidentally  falling  out 
before  the  principal  Caufe  can  take  end.  For  Ex¬ 
ample,  Two  feveral  Perfons  being  found  Heirs  to 
Land,  by  two  feveral  Offices  in  one  County,  the 
King  is  brought  in  doubt  to  which  of  them  Livery 
ought  to  be  made,  and  therefore  fird  they  mud  In¬ 
terplead  ;  that  is,  formally  try  between  themfelves 
who  is  the  right  Heir. 

ENTHYMEME  Gr.  a  Conception 

of  the  Mind]  is  a  Syilogifm  perfeft  in  the  Mind, 
but  imperfttt  in  the  Expreffion  ;  becaufe  fome  one 
of  the  Propodtions  is  fuppred,  as  being  too  clear 
and  common,  and  eadly  to  be  fupplied  by  the 
Underdanding  of  thofe  with  whom  we  difcourfe  : 
as,  Every  Right-lined  Triangle  hath  all  its  three 
Angles  jujl  equal  to  two  Right  ones  ;  therefore  it 
will  be  fo  in  an  Ifofceles ;  where  the  Propofition, 
that  an  Ifofceles  is  a  Right-lined  Triangle ,  is  omit* 
ted,  as  being  fufficiently  known,  and  therefore  it 
would  have  been  impertinent  to  have  inferted  it. 

ENTIRE  Tenancy ,  is  contrary  to  Several  Ten  an- 
Ob  iignify ing  the  foie  Poifedion  in  one  Man,  where¬ 
as  the  other  dgnifieth  J  .  :nt  or  Common  in  more. 

ENTQYRE,  the  °Yrm  in  Heraldry  to  Blazon  a 
Bordure  when  it  is  charged  with  things  without 
Life,  fuch  as  Bezants ,  Plates ,  Uf. 

ENTP.ING-LADDER,  in  a  Ship,  is  of  two 
Sorts ;  one  is  ufed  by  the  Ship’s  Sides,  in  a  Harbour, 
or  in  fair  Weather,  for  Perfons  to  go  in  and  out  of 
the  Ship  ;  the  other  is  made  of  Ropes,  with  fiiiall 
Staves  for  Steps,  and  is  hung  out  of  the  Gallery  to 
enter  into  the  Boat,  or  to  come  aboard  the  Ship 
from  thence,  when  the  Sea  runs  fo  high,  that  they 
dare  not  bring  the  Boat  to  the  Ship’s  Side  for  feat 
of  Staving  of  her. 

ENTRUS10N,  [in  LawJ\  dgnides  a  violent  or 
unlawful  Entrance  into  Lands  or  Tenements,  being 
utterly  void  of  a  Podedor,  by  him  that  hath  no 
Right  unto  them. 

ENTRUSION  de  gard ,  is  a  Writ  that  lies 
where  the  Infant  within  Age,  entred  into  his 
Lands,  and  held  his  Lord  out ;  tor  in  this  Cafe  the 
Lord  fhall  not  have  the  Writ  de  communi  Cufodiay 
but  this.  . 

ENTRY,  a  Term  in  Law,  fignifies  properly  the 
taking  PofTedion  of  Lands  or  Tenements:  ?Tis 
ufed  alfo  for  a  Writ  of  Podeffion. 

And  in  the  Plea  of  Entry  there  be  three  Degrees. 

Fird,  Where  a  Man  demandeth  Lands'or  Tene¬ 
ments  of  his  own  Seifin ,  after  the  Term  is  expired. 

The  Second  is,  Where  one  demandeth  Land  or 
Tenements  let  by  another,  after  the  Term  is  expired. 

The  Third,  Where  one  demandeth  Lands  or  Te¬ 
nements  of  that  Tenant  that  had  Entry  by  one  to 

whom 
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leafe  fhall  Enure  by  way  of  Extinguifhment  : 
and  a  Releafe  made  to  a  Tenant  for  lerm  ol 
Life,  they  fay,  lhall  Enure  to  him  in  Reverfion.  ^ 
ENURNY,  the  Herald’s  Term  for  a  Bordure  of 
a  Coat  of  Arms  being  charged  with  any  kind  of 

Beafts.  ,  ,  v  •  •  , 

ENVY,  is  by  fo’me  well  enough  defined  to  be  an 
Uneafincfs  of  the  Mind,  caufed  by  the  Confidera* 
tion  of  a  Good  we  delire,  obtained  by  one  we 
think  ihould  not  have  had  it  before  us. 

E  P  A  CM  ASTIC  A,  is  a  Fever  that  commonly 
grows  flfonger.  Blanchard. 

'  EP  ACT,  is  ufed  for  a  Number,  whereby  we  note 
the  Excels  ofkhe  common  Solar  Year  above  the  Lu± 
nan ,  and  thereby  may  find  out  the  Age  of  the 


■Vhom  fom’c  Anceftor  of  the  Plaintiff  did  let  for  a 
Term  now  expired  ;  according  to  which  Degrees, 
the  Writs  for  more  fit  Remedy  are  varied.  _ 

A  Writ  of  Entry  differcth  from  an  Affile,  be* 
caufe  it  lieth  for  the  moll;  part  againft  him  whoen- 
tred  lawfully,  but  holdeth  againft  Law  ;  whereas 
tin  Affife  lieth  againlt  him  that  unlawfully  dtfleil- 
edl  Yet  lonietimes  a  W rit  ot  Entry  lieth  upon  an 

Intrusion.  .  ,  .  ,  ,  ...  .  c 

There  are  Five  Things  which  put  the  Writ  ot 
Entry  out  of  the  Degrees,  o/z.  Intrufion ,  Succejjion , 

Dilleifin  upon  Dijfeifin ,  Judgment ,  and  EfcheAt 
i.  Intrufion ,  is  where  the  Dilfeilor  dies  leiled, 

and  a  Stranger  abates.  ‘  ~ 

hfm  ls  w,,en  the  sssr 

1S  A  7 uFment  is  when  one  recovers  againft  the  12  Lunatkns ,  or  gets  up  one  whole  Solar  l  ear  , 

4.  .Judgment,  is  wnen  on  6  and  having  finilhed  that  Circuit,  begins  again  with 

W  ENTRY ^Ttcfr^ZnlmUgX  ^  Wri't  which  Whichls^alled^S^^  of  that  Year ;  the  thud 

ENTRY  adTerminum  qul prateriit ,  lies  where 
a  Man  Leafts  Land  to  another  for  Term  of  Years, 
and  the  Tenant  holds  over  his  Term,  the  Leilor 

fhall  have  this  Writ.  L.  .  ..  . 

ENTRY  eaufa  Matrimonii  pY'Elocntr ,  is  a  \\  rit 
which  lies  where  Lands  or  Tenements  are  given  to 
a  Man  upon  Condition,  That  he  fhall  take  the ^Do- 
not  to  lus  Wife  within  a  certain  Time,  and  he 
efpoufes  another,  orothewiie  difables  himielt  that 
he  canrtot.take  her  according  to  the  faid  Condition , 
then  the  Donor  ard  her  Heirs  fhall  have  the  faid 
Writ  againft  him,  or  againft  whoever  elfe  is  in  the 

laid  Lands.  L\  .  .  .  ~ 

ENTRY  lonfnUte^m  which  «k«  30,  the  Remain- 

aliens  in  Fee,  or  for  dermot  Lite  j  prior  auu  ,  ^  for  the  Year  1701. 

Life  living  the  Tenant  in  Dower,  he  n  EPANORTHOSI5  [’EaftrJfSwwf,  Gf.]  the  fame 

fio"S“2  yZ  cTfu  con  Urn  Hi  is  a  Writ  that  lies  with  Cvrreclio  or  Emendatio  in  Latin  and  fignifies 
tv here  Tenant  for  Life,  or  Tenant  by  r  e  Co  me  y  a  pa. -her tea  f  01 m  ■ <*£P  »  the  Speakei  ftlll  en 


amounts  to  more. 

to  find  the  Epa&,  having  the  Prime  or  Goldeft 
Number  given^  you  have  this 

RUL  E. 

Divide  by  3,  for  each  one  left  add  Ten. 

30  rejeli  j  the  Prime  makes  Epaft  then. 

Example ; 

Anno  170!,  Golden  Number  li,  divided  by  h 
leaves  2  ;  therefore  10  times  2,  which  is  20,  added 


aliens  in  Fee,  he  in  the  Reverfion  lhall  have  this 

ENTRY  fine  ajfenfu  Capital 7,  lies  where  an  Ab¬ 
bot,  Prior,  or  fuch  as  has  Convent  or  Common  Seal, 
aliens  Lands  or  Tenements  of  the  Right  of  the 
Church,  without  the  Aifent  of  the  Convent  or 
Chapter,  and  dies,  then  the  Succeilor  lhall  have 

this  Writ.  L. 


breffion  appearing  too  Weak,  the  Speaker  ftill  en* 
deavours  to  correft  or  mend  it,  by  uling  ftronger 
Ways  of  fpeaking. 

EPAR.  See  Hepar. 

EPARMATA,  Gt.]  ate  Tumors 

of  the  Glandules,  called  Parotes ,  behind  the  Ears. 

Blanchard.  .  ,  >  A 

EPAULE,  in  Fortification ,  ls  the  Shoulder  ot 

_  1  a  1  C*a_l_2  .  a  «  H  /  SI  A'lL?  ° 
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with  a  Fa™Pf-  laces  with  fingle  Gabions,  or  of  Fafcines  and  Earth,  of  which  latter 

one  would  only  cover *5  '"“f  advancing,  toward  make  the  Efaulments  of  the  Placet  of  Arms  for  the 
Lines,  without  any  Delign  ot  acnanuug  ivn*iu  _  ,  ,  f,  ,  the 

the  Field,  which  cannot  be  done  but  by  Works  tha, 

require  a  peat  deal  of  Breadth ;  fuch  as  Horn. 

\ works ,  Half-Moons yBc-  „  *  n  ,  „.v 

Thefe  Envelopes, ;  are  fometimes  called  SilLens , 

Contregards ,  Conferves ,  Lunettes ,  Sc.  .  . 

ENUNCIATION,  with  the  Logicians,.  as 'the 
fame  as  a  Propolition.  -  •  *  *'  , 

•  ENURE,  in  the  Laws  Senfe ,  fignifies  to  take 
Place,  or  Efteft,  or  to  be  Available.  As  a  Re* 

VoL  l 


Cavalry  behind  the  Ttenches  are.  Sometimes  the 

WEPAULMENT  is  ufed  for  a  Deml-B a/lion ;  and 
fometimes  it  fignifies  a  Square  Orillon ,  which  is  a 
Mafs  of  Earth  alnidft  Square,  faced  and  lined  With 
a  Wall,  and  defigned  to  cover  the  Cannon  of  a  Ca¬ 
semate.  ‘  _  _  .  _ 

EPENTHESIS  [’E-Tl^€(r/f,Gr.]  in  Grammar , 
is  the  addition  of  a  Vowel  or  Confonant  in  the 
3  K 
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middle  of  a  Wotd ;  but  if  it  be  prefix’d,  ?tis  called 
tProthefis ,  if  added  at  the  End  Paragog e. 

EPHEL^EUM,  is  the  Place  from  the  Hypoga- 
flrium^  or  Part  of  the  Abdomen ,  to  the  Secret 
Parts.  Blanchard. 

EPHELIS  [E G'r.j  or  Ephellides^  Freckles 
in  the  Face,  Fleck,  or  Hands, 

EPHELCIS,  is  that  bloody  Subdance  which  is 
brought  up  in  fpitting  of  Blood :  Alio  a  Shell  or 
Cruft  that  is  brought  over  Ulcers.  Blanchard. 

EPHEMERA,  or  Diaria^  is  a  continued  Fevet 
which  lafts  but  a  Day  ;  if  it  lafts  above  a  Day,  it 
is  called  Synechus  Simples.  Blanchard. 

EPHEMER1S  £’E^h//«cht  of  and  Gr. 
a  Day,]  thofe  Books  or  Journals  which  contain  the 
Daily  Motions  of  the  Planets ,  and  other  Circum- 
fiances  relating  thereto,  for  every  Day  in  the  Year; 
are  called  an  Ephemerls ,  or  Epbemerides. 

EPHIALTES  [E^IaAt vs.,  Gr.]  or  Incubus ,  the 
Night-Mare ,  is  a  depraved  Imagination,  whereby 
People  afleep  fancy  that  their  Wind-pipe  is  op- 
prels’d  by  fome  fuperincumbent  Body  ;  and  that 
their  Breath  is  flopp’d :  This  feems  to  proceed  from 
a  Compreffion  of  the  Cerebellum ,  when  the  Ventri¬ 
cles  tire  too  full  of  Moifture ;  foi  if  thofe  who  are 
thus  affe&ed  lie  upon  their  Backs,  then  the  whole 
Bulk  of  the  Brain  lies  u  pon  the  Cerebellum ;  where- 
upon  all  the  Pores  and  Paftages  being  Hop’d  by  fo 
much  Weight,  the  Spirits  are  hindred  from  influen¬ 
cing  the  Nerves  called  Par  vagum ,  and  .the  Inter- 
coftal  Nerve  ;  which  being  thus  deftitute  of  Spirits, 
the  Lungs  are  opprefied  and  flag,  and  cannot  per¬ 
form  their  Office.  Blanchard. 

EPHIDROSIS  Gr.]  is  Sweating. 

EPHIMERIS,  or  Ephimerides ,  is  a  Diary  or 
daily  Regifter  of  the  Motions  and  Places  of  the 
Heavenly  Bodies,  efpecially  fhewmg  their  Place  at 
Noom  The  lame  with  Ephemeris. 

EPHIPPIUM  [’E piTT/a,  Gr.]  or  Sella  Equina , 
titTurJica,  is  part  of  the  Bone  Sphenoides ,  wherein 
the  Pituitary  Gland  is  placed. 

EPIaLA,  a  kind  of  continual  Fever,  wherein 
both  Heat  and  Cold  is  felt  at  the  lame  time.  Blan¬ 
chard. 

EPICARPlUM[’E-T/xctftfr^,  Gr.]  is  a  Medicine 
applied  outwardly  like  a  Plaifter  or  a  Cataplafm ; 
applied  to  tiie  Pulfe  or  Wrift  of  the  Hand  to  drive 
away  intermitting  Fevers. 

EPICAUMA  [’ET/*auVee,Gr.J  is  a  crufty  Ulcer 
that  lometimes  happens  to  the  black  of  the  Eye. 

EP1CERASTICA  Gr.]  are^  Medi¬ 

cines  which  obtund  and  temperate  lharp  Humours. 

EPICHEIRESIS,  the  fame  with  Encheirejis. 
EPICHE1REM  A  [’Ecw;£jpi]/./rt,  Gr.]  is  a  kind  of 
complex  Argumentation  coniifting  of  many  Propo. 
fitions  depending  one  upon  another,  whereby  at  laft 
fome  particular  Point  is  made  out:  As  when  Cice- 
ro ,  in  his  Oration  pro  Milone ,  argues,  That  thole 
who  lay  in  wait  to  deprive  a  Man  of  his  Life,  or 
of  his  Money,  may,  by  the  Law  of  Nature,  of.Na- 
tions,and  by  common  Pra&ice,  be  juftly  Hain  :  And 
therefore,  lince  it  appears  that  ClodiusNid  by  feve- 
ral  Ads  prove  himlelf  to  be  in  fuch.a  Deftgn,  ’twas 
lawful  for  Milo  to  kill  him.  *Tis  a  kind  of  Sori¬ 
tes ,  which  lee. 

EPICRASIS  [’Ewx^^fj.Gr.J  is  a  gradual  Eva¬ 
cuation  of  ill  Humours  in  the  Blood. 

EPICUREAN  Philofophy^  was  the  naturalPhi- 
lolophy  iirft  taught  by  Epicurus  and-Democritus^ 
and  afterwards  delivered  in  Verfe  by  Lucretius: 
It  is  much  the  lame  with  the  prefent  mechanical 
Philofophy;  which  lee. 


EPICYCLE  [of  itn  and  roncx®,  Gr.]  a  httls 
Circle  whole  Center  is  in  the  Circumference  of  a. 
greater;  or  a  lmall  Orb,  which  being  fixed  in  the 
Deferent  of  a  Planet,  is  carried  ialong  with  its  Moti¬ 
on-,  and  yet  with  its  own  peculiar  Motion,  carries 
the  Body  of  the  Planet  fattened  to  it  found  about 
its  proper  Center;  which  ancient  A ftronomers  attri¬ 
bute  to  all  the  Planets,  for  foiving  their  Appearan¬ 
ces,  except  the  Sun. 

EPICYCLOID  [of  ’E Too'**©-  and  Gr. 
Form;]  is  a  Curve  generated  by  the  Revolution  of 
the  Periphery  of  a  Circle  along  the  Convex  or  Con¬ 
cave  Part  of  another  Circle;  which  Part  of  this 
other  Circle  is  call’d  the  Bale  of  the  Epicycloid ; 
as  in  this  Figure;  D  B  is  the  Bafe  of  the  Epicycloid ; 


V  its  Vertex ;  V  B  its  Axis ;  D  P  V  half  of  the 
Exterior  Epicycloid  ;  made  by  the  Revolution  of 
the  Semicircle  V L  5,  (which  is  called  the  Gene- 
rant  )  along  tjie  ConyexSide  of  the  Bafe  D  B:  As 
D  P  U  is  the  Interior  Epicycloid ,  formed  by  the 
Generant’s  revolving  alohg  the  Concave  Sidfe  of  the 
Bale. 

How  a  Portion  of  this  Epicycloid  is  Ijquafable; 
fee  Phil.  Tranf.  N.  217.  by  Mr.  Cafvoell ;  and  in 
Phil.  Tranf.  N.  218.  you  have  a  general  Propofi- 
tion  for  meafur.ing  the  Areas  of  all  Cycloids  and 
Epicycloids.  How  to  find  the  Evoluta  to  this 
kind  of  Curve;  as  alfo  to  find  the  Areas  of  Cy¬ 
cloidal  and  Epicycloidal  Spaces.  See  Hayes’s  Flux- 
ions ,  p.  210.  &c. 

EfiCYEM A  [E^fxyMytfjGr.]  is  a  Superfatation, 

EPIDEMICK.  Difeafe,  [of  'Emlny-i©-  ^  Gr.  pe¬ 
culiar  to  a  People,]  is  one  proceeding  from  a  com¬ 
mon  Caufe,  fpreading  it  felf  over  divers  Countries 
at  divers  times;  fuch  are  the  Plague,  Malignant 
Fevers,  &c. 

EPIDERMIS :  See  Cuticula. 

EPIDYM1S,  or  Epididymida^\_ of  iw  above,  and 
c TiA|uo/?  Gr.  the  Stones  or  TefticJes,]  or  Parafata , 
in  Latin  Supergeminalis  ;  it  is  a  winding  YdfeJ, 
making  a  Figure  like  the  Winding  of  crooked  Veins 
that  are  fwqln  with  ill  Blood,  and  is  affixed  to  the 
Back  of  the  Tefticles :  Its  greater  Globe  is  annexed 
to  the  Tefticles,  coniifting  of  one  Velfel  or  Pallage 
above  live  Ells  long ;  The  lefier  Globe  is  connetted 
to  .the  Velfel  that  carries  the  Seed.  Blanchard. 
See  Tejles. 

EPIGASTRIC^  Artery^  is  laid  by  fome  to  be  a 
Branch  .of  the  Iliads.  Artery ;  and  diftfibutes  it  lelf 
amongft  the.Mulcles  of  the  Epigafrius. 

EPIGASTRIUM  [’E^rp/or  of  above,  and 
yetcnfi)  Gr.  the  Belly,]  is  the  Fore-part  of  the  Ab¬ 
domen  or  lowermojl  Belly,  whofeoippet  Part  is  cal¬ 
led  Hypocbondrium,  the  middle  part  Umbilicdlisy 
and  the  lowermoft  Hypogajlrium. 

EPIGLOTTIS  [’E Gr.]  is'the  fifth 
Cartilage  of  the  Larynx,  the  Cover  of  the  Opening 
of  thevWind-pipe  ;  It  .is  alio  called  Sublinguium . 
SteX'ien,  •  •  . 
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EP1G0NATIS  [of  4x2  and  yon/,  Gr.  the  Knee,] 
is  the  Whirl-bone  at  the  Knee. 

EPILEPSY  [ErirM4ta>  Gr.]  o*r  Morbus  Cadu- 
cus ,  is  the  Falhng-Sicknels,  becauie  that  the  Per¬ 
sons  aft'e&ed  fall  down  on  a  Ridden  ;  or  Herc'ule- 
?/x,  becaufe  it  is  hard  to  be  cured;  alio  Lues  Dei - 
fiea,  Sent  feus ,  Ccmicialis ,  Sacer ,  Be. 

EPIN  YCTIDES  [of  E^totTi^Gr.]  are  Pimples 
that  fend  forth  Matter,  and  are  painful,  eipeciaily 
in  the  Night.  Blanchard. 

EPIPAROXYSMUS  [operand  -su^isuoi,  Gr.] 
is  when  a  Patient  endures  more  Fits  in  a  Fever 
than  ulual,  which  happens  in  inordinate  Conveife. 
Blanchard. 

EP1PEDOMETRY  [of  E -A  mlQ-  and  /xstjoj', 
Gr.  Meafure,]  in  Mathematicks,  lignifies  the  inea- 
furing  of  Figures  that  Hand  on  the  fame  gale. 

EPIPHONEMA  [Exipor»/<4»,  Gr]  is  an  Excla¬ 
mation  containing  lome  Sentence,  or  great  Senle, 
placed  at  the  End  of  a  Difcourfe  ;  being  a  prelling^ 
a'nd  lively  Reflection  upon  the  SubjeCt  whereof 
we  fpeaki 

EP1PHQRA  [Ex/?<?^r,  Gr.]  in  general,  lignifies 
a  Defluxion  of  Humours  into  any  part ;  but  is 
more  efpecially  applied  to  denote  the  Defluxion 
of  a  thin  Rheum  from  the  Eyes,  which  is  com¬ 
monly  called  involuntary  Weeping,  and  flows  con¬ 
tinually  from  the  Corners  of  the  Eyes. 

EPIPHYSIS  [Eir/£v?7?,  Gr.]  Appendix,  Adna - 
feentia ;  Add}t amentum j  flgnify  one  Bon*  that 
grows  to  another  by  Ample  and  immediate  Conti, 
guity;  though  not  with  lb  even  a  Surface,  but  With 
lbme  kind  of  Ingrels  of  one  Bone  jnto  the  Cavity 
of  the  other*  like  that  Coartieulatipn  wherewith 
the  Bones  form  thi?  Joints;  but  without  any  Mo¬ 
tion.  Blanchard. 

EPIPHYLLOSPERMOU5  Plants,  [of  &K- 
koi/  a  Leaf;  and  <nri^a.,  Gr.  Seed,]  are  the  fame 
with  the  C dpillaries,  which  bear  their  Seed  on  the 
back-part  ot  their  Leaves.  See  Capillaries. 

EPIPLASMA,  the  fame  with  Cataplafma. 

EPILOCELB:  See  Enteroepiplocele. 

EP1PL01S  i ’lextrd,  a  Branch  of  the  Cccliack  Ar¬ 
tery,  which  runs  through  the  right  Side  of  the  in* 
ner  or  hinder  Leaf  of  the  Caulfand  the  Colon  that 
is  next  to  it. 

E  PIP  LOIS  pojlica,  is  a  Branch  of  the  Ceeliack 
Artery ,  fpringing  out  of  the  lower  end  of  the  Sple¬ 
nica,  and  running  to  the  hinder  Leaf  of  the  Omen¬ 
tum ,  and  the  Colon  annexed  to  it, 

EPIPLOIS  fin  fir  a,  is  a  Branch  of  the  Ceeliack 
Artery,  and  is  bellowed  on  the  lower  and  left  Side* 
of  the  Omentum. 

EP1PLOMPH  ALUM  [of  $xixA.ooi/  and 
Gr.]  is  a  Navel  Rupture,  whe.n  it  jets  out  by  rea. 
fon  of  the  Inteftines  or  Caul  bearing  too  hard  upon 
it. 

EPIPLOON  [ sx/xaooi';  Gr.]  Omentum,  ox  Reti¬ 
cula,  the  Caul,  is  a  Cover  Ipread  over  the  Jntei 
fines,  ariling  from  the  bottom  of  the  little  Ven¬ 
tricle,  and  the  Back  of  the  Gut  Colon’,  to  wit,  from 
the  Doubling  of  the  Reritonamm :  It  is  lhap,ed  flke 
a  Net,  or  a  Fowler’s  Bag ;  and  abounds  with  fe- 
veral  Sanguinary  Vclfels.  Its  Ule  is  to  cherilh  the 
Stomach  and  the  Guts  with  its  Fat.  Blanchard. 

EPISARC1D1UM  [of  tori  and  sct^KiDov,  Gr.] 
the  fame  with  Anafcara. 

EPISCOPATE  Onus.  See  Epi [cop  alia. 

EP1SCOPAL1A,  ate  Synodiais,  Pentecoftals, 
fcnd  other  quftomary  Payments,  from  the  Clergy 
jto  their  Diocelan  Bifliop ;  which  Dues  were  for¬ 
merly  collected  by  the  Rural  Deans,  by  them  tranf 
mitted  to  the  Bilhop.  Li 


Thele  cuftomary  Impofittons  were  called  Onus 
Epifcopale,  and  were  by  fpecial  Privilege  remitted 
to  thole  free  Chapels  as  were  built  on  the  Demefue 
of  the  King,  and  exempt  from  Epifcopal  Junldi- 
Ctiom 

episEmasia  Gr.]  is  the  very 

Time  that  a  Difeafe  firlt  leizes  a  Perfon  ;  and  is 
properly  called  Signification  Blanchard. 

EPISION,  is  the  Place  of  the  Secret  Parts,  or 
Aqualiculus.  Blanchard. 

EPISPASTICKS  [of  Gr.]  the  lame 

with  Attrahentia,  or  Blifters. 

EPISPH^ERIA  [of  i A  and  afyeuger,  Gr.]  are 
Windings  and  Turnings  in  the  outer  Subftance  of 
the  Brain,  that  the  languiferous  Veflels  may  pals 
in  ore  lecurely.  Blanchard. 

EPISTOMIA  [’faTTiroyda,,  Gr.]  are  tfle  titmoft 
Gapings  and  Meetings  of  Vtflels. 

EPISTOM1UM  [’ExifrJfUOi/,  Gr.]  in  Hydrate - 
licks,  a  Plug  or  Inftrument,  by  the  application  of 
which,  an  Aperture  may  be  opened  and  Ihut  again 
at  Plealure. 

EPISTROPHEUS  [*ExY?o^ur,  Gr.]  or  Cardo', 
is  the  lecond  Vertebrae  of  the  Neck ;  i’o  called  from 
turning,  becauie  the  Plead  turns  upon  it.  Blan¬ 
chard. 

EPISTYLE  [’ExYva«,  Gr.]  in  Architecture,  is 
a  Mafs  of  Stone,  or  piece  of  Timber  laid  upon  the 
Capital  of  a  Pillar. 

The  ancient  Grecians  frequently  made  ule  of 
this  Word;  to  flgnify  that  which  we  call  th tAr* 
chitrave. 

?Tis  the  fir  ft  Member  of  the  ‘Entablature- ,  and 
is  ufually  broken  into  two,  er  threfe  Divilions, 
which  the  Architects  call  Faficice,  Swathes,  Fillets, 
Bands,  or  Lifts. 

EP1THEME  [fionStipa,  Gr.]  is  a  Medicine  of 
a  Liquid  Form,  externally  to  he  applied  to  fome 
particular  Part; 

EPITR1TUS*  a  Foot  of  a  Latin  Verle  conlift- 
ing  of  four  Syllables;  of  which  the  Grammarians 
reckon  four  kinds. 

The  Firft  is  compounded  of  an  Iambus  and  a 
Spondceus,  as  Salutantes  ;  where  the  firft  Syllable 
is  Ihort,  and  all  the  reft  long. 

The  Second  is  made  out  of  a  Trochecus  and  a 
Spondceus,  as  Concitati ;  where  the  firft  Syllable 
is  long,  the  lecond  Ihort,  and  the  two  laft  Jong. 

The  Third  is  compounded  of  a  Spondceus  and 
an  Iambus,  as  Communieans  ;  where  the  two  firft 
Syllables  are  long  ;  the  third  Ihort,  and  the  la  A 
long. 

The  Fourth  confifts  of  a  Spondceus  and  a  Tro - 
chceus ;  as  Incant  are',  where  the  three  firft  Sy  Ha- 
bles  are  long,  and  the  laft  Ihort. 

EPITROPE  ['Et/t^oti),  Gr.]  is  a  Figure  in 
Rbetorick,  whereby  we  freely  grant  a  thing  that 
might  be  deny’d,  to  obtain  another  that  we  deflre; 
EPNEUMATOS1S,  the  lame  with  Expiratip. 

EPOCH  A,  or  Epcche,  [’Pxr^i,  Gr.]  in  Chro¬ 
nology*  lignifies  lome  remarkable  Occurrence* 
from  whence  lome  Nations  date  and  mealiire  their 
Computation  of  Time. 

The  Julian  Epoch  a,  takes  its  Name  from  Julius 
Ca far's  Reformation  of  the  Reman  Calendar ; 
which  was  done  45  Years  before  Cjirift,  jn  the  798 
Year  from  the  building  of  Rome,  aild  jn  the  73^ 
Olympiad. 

The  Et biopick i  AhyJJia,  or,  as  fome  caJI  it,  the 
Dieclejian  Epocha  ;  others,  the  fEra  of  the  M.ar-r 
tvrs,  becaufe  it  bore  Date  with  a  very  levere  per 4e- 
fution  -  This  Epoch  a  began  Aug-  4-  A  zri 
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in  the  firft  Year  of  the  Emperor  Diocletian.  ;Tis 
uied  by  the  Egyptians  and  AbyJJmes. 

•  The  Turkijh  or  Arabick  Epoch  a,  which  they  call 
the  Hegira ,  bears  Date  from  Mahomet's  Flight 
from  Mecca ,  A.  D.  6-2.  July  16. 

The  Ferjick  or  Jefdegcr dick  Epocha ,  takes  its 
Date  either  from  the  Coronation  of  the  laft  Ferjian 
King  Jefdegerdis,  or  Jefdagerdis ,  as  fome  lay  ;  or 
from  his  being  conquered  rather  by  Ottoman  the 
Saracen ,  which  was  June  1 6.  A.  D.  63 2. 

EPOMIS,  is  the  upper  part  of  the  Shoulder, 
called  alfo  Ac.ro  neum. 

EPOMPHALUM  [  ’E? mpupaxov,  Gr.]  is  a  Plai¬ 
ner,  or  any  liich  thing,  applied  to  the  Protube- 
ranees  of  the  Navel. 

EPULIS,  [’E tniKtfj  Gr.]  is  an  Excrefcence  in 
the  Gums,  which  is  fo  large,  as  lometimes  to  hin¬ 
der  the  opening  of  the  Mouth. 

EPULOTICK  Medicines  [fEoruhcovw,  Gr.]  are 
the  fame  with  Cicatrizantia. 

EQUABLE  Motions ,  are  fuch  as  always  con* 
tinue  the  lame  Degree  of  Velocity,  and  are  nei¬ 
ther  accelerated  nor  retarded  ;  But  if  there  be  an 
acceleration  or  retardation  of  the  Velocity  of  two 
or  more  Bodies,  and  it  be  exaftly  and  uniformly 
the  fame  in  them  both  or  all,  they  lay  luch  Bo* 
dies  are 

EQU ABLY  accelerated  or  retarded. 

EQU  AL  \_JEquales ,  L.]  a  Term  of  Relation  be* 
tween  two  or  more  things  of  the  fame  Magnitude, 
Quantity,  or  Quality. 

EQU  AL  Circles  [in  Geometry ,]  are  fuch  whofe 
Diameters  are  equal. 

EQUAL  Angles  [in  Trigonometry ,]  are  thole 
whole  Sides  are 'inclined  alike  to  each  other;  or 
which  are  meafured  by  limilar  Parts  of  their 
Circles. 

EQUAL  Figures ,  are  fuch  Figures,  the  Areas 
of  which  are  equal,  whether  the  Figures  are  limi¬ 
lar  or  not :  The  Segments  of  a  Sphere  or  Circle 
are  of  a n  equal  Concavity  or  Convexity ,  when  they 
have  the  lame  Ratio  or  Proportion  to  the  Diame¬ 
ter  of  the  Spheres  or  Circles  of  which  they  are  Parts. 

EQUAL  Solids,' axe  fuch  as  contain. or  compre* 
Lend  each  as  much  as  the  other ;  or  fuch  of  which, 
the  Solidities  or  Capacities  are  equal . 

EQUAL  Hyperbolas ,  are  fuch  whofe  Ordinates 
to  their  indeterminate  Axis  are  equal  to  each  other; 
taken  at  equal  dillance  from  their  Vertexes. 

EQUAL  Geometrical  Ratio's,  are  fuch  whole 
Jeaft.  Terms  are  limilar,  aliquot,  or  aliquant  Parts 
of  the  greater. 

EQUAL  Arithmetical  Ratio's ,  are  fuch  in 
which  the  difference  of  the  two  lels  Terms  is  equal 
to  the  difference  of  the  two  greater. 

EQUALITY,  is  the  exad  Agreement  of  two 
Things  in  refped;  of  Quantity. 

Circle  of  EQUALITY,  7  [in  Afronomy, ]  is  a 

Circle  of  the  EQUANT, 3  Circle  ufed  in  the 
Ftolemaick  Affronomy,  to  account  for  the  Eccen¬ 
tricity  of  the  Planets,  &e. 

Proportion  of  EQUALITY  [in  Geometry, is 
that  between  two  equal  Numbers  or  Quantities. 

Proportion  of  EQU  ALITY  evenly  ranged,  is  that 
wherein  two  terms  in  a  Rank  or  Series,  compared 
to  each  other  in  the  fame  Order,  i.  e.  the  firft  of 
one  Rank  to  the  firft  of. another;  and  the  fecond 
to  the  fecond,  So.  called  alio,  ex  aequo  ordinata. 

Proportionof  EQUALITY  evenly  di fur  bed,  is 
that  wherein  two  terms  of  a  Rank  are  proporti¬ 
onal  to  as  many  terms  of ‘another,  compared  to 
eiith  other  in  a  different  and  interrupted  order  ; 


viz.  the  firft  of  one  Rank  to  the  fecond  of  another » 
the  lecond  to  the  third,  &c.  callkl  alf. ,  ex  aequo 
difurbata. 

Equality  in  Algebra,  is  a  Comparifon  of  two 
Quantities  that  are  equal,  both  really  and  repre- 
ientatively  i.e.  both  equal  in  Effeft  and  Letters. 
And  Equation  is  a  comparifon  of  two  Magnitudes 
equal  in  Effeft,  but  unequal  in  Letters  to  render 
them  equal. 

Equality  in  Algebra  is  ufually  denoted  by  two 
parallel  Lines  as  —  thus,  3  -ft  2  122  6,  j.  e.  3  plus  3 
are  equal  to  6. 

.From  an  Equation  we  arrive  at  an  Equality,  by 
changing  one  Letter  into  another,  whereby  the  two 
Members  of  the  Equation ,  i.  e.  the  two  Quantities 
compared  together,  and  conne&ed  by  the  fign  of 
Equality  are  rendred  Equal ;  thus  in  the  equation 

a  a  x  —  b  c  d,  fuppofing  x  =  we  change  x 
into  and  by  this  Subftitution  arrive  at  the 


a  a. 


equality  b  c  d  zzz  to  b  c  d. 

EQUANIMITY;  is  an  even,  equal;  calm  frame 
of  Mind  and  Temper  under  good  or  bad  Fortune  ; 
whereby  a  Man  appears  to  be  neither  Difpirited, 
Soured,  or  rendred  Uneafy  by  Adverlity  ;  nor 
puffed  up,  nor  overjoy'd  with  Profperity. 

EQUATED  Bodies.  On  Gunter's  Settor.  there 
are  lometimes  placed  two  Lines,  anfwering  one 
another,  and  called,  The  Lines  of  Equated  Bodies : 
They  lie  between  the  Lines  of  Solids  and  Super¬ 
ficies,  and  are  noted  with  the  Letters,  D,I,C,S , 
0,  T,  for  Dodecahedron,  Icofihedron,  Cube ,  Sphere , 
QClahedrcn,  and  Tetrahedron . 

Their  Ules  may  be  theft  j 

1.  The  diameter  of  a  Sphere  being  given,  to 
find  the  Side  of  the  five  regular  Bodies,  feverally, 
equal  to  that  Sphere. 

2.  The  Side  of  any  of  the  Bodies  being  given, 
to  find  the  diameter  of  the  Sphere,  and  the  lides 
of  the  other  Bodies,  which  ihall  be  feverally  equal 
to  the  firft  Body  given. 

If  the  Sphere  be  firft  given,  take  its  diameter, 
and  apply  it  over  in  the  Seftor  in  the  Points  S ,  S: 
If  any  of  the  other  Bodies  be  firft  given,  apply  the 
Side  of  it  over  in  its  proper  Points :  So  Parallels 
taken  from  between  the  Points  of  the  other  Bodies, 
fhall  be  the  Sides  of  thofe  Bodies,  equal  feverally 
to  the  firft  Body  given. 

EQUATION,  orthe  Total  Prof  aphaerefi  ,in  the 
Ptolemaick  Theory  of  the  Planets,  is  the  Difference 
between  the  Planets  mean  and  true  Motion;  or  the 
Angle  made  by  the  Lines  of  the  true  and  mean 
Motion  of  the  Center  :  But  the 


EQUATION  or  PhyfcalProfaphaerefs,  is  the 
Difference  between  the  Motions  of  the  Centre  of  the 
Epicycle  in  the  Equant,  and  in  the  Eccentrick ;  as 
the 

EQUATION,  or  Optical  Prof  aph  cere fs,  is  the 
Angle  made  by  two  Lines  drawn  from  the  Center 
of  the  Epicycle  to  the  Centers  of  the  World,  and 
of  the  Eccentrick. 

EQUATION  of  the  Orbit ,  is  the  fame  with 
the  Total  Prof  aph  cerejis,  or  Equation  Total. 

EQUATION,  [in  Algebra, ]  is  a  mutual  com* 
paring  of  two  equal  things  of  different  Denomina¬ 
tions  ;  as  3J-.  —3 6d.  10  Crowns  m  2 1.  10  s.  z zz 
50  s.  zzz  600  d.  zzz  2400  Farthings,  £?r.  a  zzz  b  -f  d, 


The  Terms  of  an  Equation ,  are  the  feveral  Quan- 
titles  ot  Parts  of  which  any  Equation  iscompofed, 

con-- 


E  Q U 


E  Q U 


connefted  together  by  the  Signs  -f  and  —  :  As  in 
this  Equation  a  b  -f-  c,  the  Terms  are  a ,  b ,  and 
r,  where  his  fuppofed,  that  fome  Quantity  repre- 
i'ented  by  a,  is  equal  to  the  Sum  ot  b  and  c,  or  to 
b  and  c  added  together. 

Whenever  any  Queftion  or  Problem  is  propofed 
in  Algebra ,  we  always  fuppole  the  thing  fought  or 
required  to  be  known  or  done  ;  and  then  by  putting 
the  Letter  a ,  or  fome  other  Vowel  (mod  now  ufe 
the  Jail  Letters  of  the  Alphabets,  x,y)  for  tlie  un¬ 
known  Quantity,  or  for  the  Thing  ioughr,  and 
Conionants  for  whatever  is  known  or  given,  in  or¬ 
der  to  diftinguilh  one  from  the  other:  TheQue- 
fiion  or  Problem  is  firft:  throughly  conlidered,  and 
then  duly  hated;  and  after  this  judicioufly  com¬ 
pared,  transformed,  and  varied  by  Addition,  Sub- 
ftraftion,  Multiplication,  Divifion,  Extraftion  of 
Roots,  8c.  according  as  the  Nature  of  the  Thing, 
and  the  Rules  of  Art  direft  ;  till  at  laft  the  Quan¬ 
tity  fought ,  or  at  lead;  fome  Power  of  it,  becomes 
equal  to  fome  known  ot  given  Quantity,  and  lb  is 
it  felf  of  conlequence  diicovered. 

A.fter  a  Queftion  is  duly  fated,  his  proper  to 
conlider  whether  it  be  fubjeft  to  any  Limitations 
or  not :  To  which  end  the  Writers  of  Algebra  give 
thefe  general  Rules. 

I.  If  the  Quantities  fought  or  requir’d,  are  more 
than  the  number  of  the  given  Equations,  the  Que- 
f. ion  is  capable  of  innumerable  Anlwers*  See  Ker- 
fey  s  Algebra,  p.  301.  Vol.  1. 

X  But  if  the  given  Equations,  independent  one 
upon  another,  are  juft  as  many  as  the  Quantities 
fought,  then  the  Queftion  hath  only  one  certain 
and  determinable  number  of  Anfwers; 

3.  If  the  Quantities  fought  or  required,  are  lefe 
in  number  than  the  given  Equations,  the  Queftion 
is  yet  more  limited,  and  is  lometimes  dilcoverable 
to  be  impoflible  to  be  refolved,  by  realon  offuch 
Equations  being  inconfiftent  with  each  other; 

Equations,  in  order  to  be  refolved,  mu  ft  firft  be 
prepared  and  reduced  ;  which  may  be  done  by  the 
following  Rules. 

1.  If  the  Quantity  fought,  or  any  Part  or  De¬ 
gree  of  it  be  in  Fraftions,  let  all  be  reduced  to  one 
common  Denomination,  and  then  omitting  the 
Denominators,  let  the  Equation  be  continued  in 

the  Numerators  only  ;  v.  gA*— p—  4 d  —  100 

B.  Then  firft,  *  h  =  B,  and  then  a 

c 

b  c  d  —  c  B.  Or  if  a — btzz  - — ^ —  -j-  h 

|-J-  b  ’•)  multiply  all  by  d,  and  it  will  Hand  thus, 
a  d  —  d  b  ecz  a  a  -j-  c  c  -ft  d  h  -j-  d  b.  Or  if  a  7  5 

|  b  b  -f-  c  — g  multiply  all  by  4,  then  4  a  — 
500  =3 b  b  4-  4  c  —  4g.  This  is  called  by  Vieta, 
Ifomeria,  and  by  others  Ccnverfion. 

2.  When  there  is  an  intermixture  of  Quantities, 
known  and  unknown,  in  any  Equation,  let  all  the 
unknown  Quantities  (by  Tranfpofition)  be  made 
to  pofiefs  only  one  Side  of  the  Equation,  and  all 
the  known  ones  another. 

'Tranfpofition  is  always  done  by  putting  the 
Quantity  over  to  the  other  Side  with  a  contrary 
Sign  to  what  it  had  before.  The  Demon ftration 
of  which  Rule  depends  on  that  Axiom,  That  if 
to,  or  from  Equals,  you  add  or  lubftraft  Equals, 
the  Sums  or  Remainders  will  be  equal. 

Thus,  Suppole  a —  34”  60,  then  ^^34  -f- 
60  =  94  :  Or  if  a  -ft  b  —  d  =c  b  4*  c  -f-  e,  then 
a  —  ezzzc  -\-d.  If 4  ^  —  300  =  3  ^  ^  -J-  4  r  — * 
Vol.  I. 


4£,  then  4 a~  300  -f  3  b  b  +*AC  : —  4&»  ^  3<S 

4-44  ~  a —  60,  then  a  ~  140. 

3.  If  the  higheft  Power  or  Species  of  the  un* 
known  Quantity  be  multiplied  into  any  known 
Quantity  or  Quantities,  let  the  whole  be  divided 
by  luch  known  Quantity  or  Quantities; 

Thus,  If  5  a  a~  30000,  a  A  =z  J-f-1 2 3-2-  —  <5ooo« 

If  b  a  -f-  d  a  100,  then  a  —  7-7-°-- 

D  -J-  <t% 

If  d  e  e  d  d  e  zzzz,  then  e  e  -j-  d  e  —  |- 

This  is  called  fometimes  DepreJjion ,  and  by  Vi° 
eta,  Parabolifmus. 

4.  If  all  the  knpwri  Quantities  happen  to  be 
multiplied  into  any  Degree  of  the  unknown  one, 
let  all  be  brought  down  (by  Divifion)  to  tile  low- 
eft  Degree  thereof  that  can  be. 

As  if  a  a  a  a  -j-  ba  a  a  ~  z  z  a  then  by  DL 
vifion  of  all  by  a  a,  a  a  4-  b  a  ~  z  z. 

If  a  a  -f-  a  b  —  acwzad  —  fa,  then  a  b  — * 

c  —  d  — f,  by  Divifion,  and  azzzd  —  b  4-  c 
by  Tranlpolition. 

If  e  a  9  e—  *1 15  e  -f- 34  £►  — ^  10  e,  then 
will  a  4-9  —  7  =:  15  -f-  34  —  10,  by  Divifion. 

And  a  -}-  2  —  39 ;  therefore,  by  Tranfpofition, 
d  —  37.  This  Rule  is  that  which  Vieta  calls  Hy - 
pobibdfmus. 

5.  If  any  one  Member  of  the  Equation  be  a 
Surd  Root,  all  muft  be  raifed  up  to  that  Power^ 
and  then  the  Equation  continued. 

Thus,  if  V:ba:  -f -b  —  c,  then,  by  Tranfpofi¬ 
tion,  Pffl  — r  — •  b,  and  by  this  Rule  c  c  —  2  be 

-\-b  b  vzz  a  b:  And  by  Rule  the  third,  a  =2 
c  c  —  2  b  e  -\-b  b 

1  *  »  S 

EQU ATIONS.  Captain  Halley ,  in  Philo foph.. 
Tranf.N.  190.  p.  38.  gives  us  an  Account  of  the 
Number  of  Roots  in  Cubick  and  Biquadratick 
Equations,  together  with  their  Sighs  and  Limits. 
And  in  N.  210.  he  gives  a  Method  for  the  Extra¬ 
ction  of  all  Roots  out  of  them,  without  any  pre. 
vious  Reduction; 

In  N.  309.  there  is  an  analytical,  geometrical- 
mechanical,  and  univerfal  Method  for  the  Refolu- 
tion  of  cubick  and  biquadratick  Equations,  by 
Mr.  J.  Colfon.  And  an  analytical  Refolution  of 
fome  Equations  of  the  3,4,  5,  7,  9,  and  fuperior 
Powers ;  and  fo  on  infinitely',  in  finite  Terms, 
and  in  fiuch  a  Method  as  Cardan  uled  for  Cubicks. 

Dr.  Gregory,  in  the  Preface  to  his  exellent  Ox¬ 
ford  Euclide ,  in  G.  L.  ftiews,  that  from  the  86th 
and  87th  Propofition  of  Euclides  Data ,  even  bi¬ 
quadratick  Equations,  where  the  2d  and  4th 
Terms  are  wanting,  may  be  refolv’d.  As  all  Qua- 
dratick  Equations  may  be,  by  the  84th  and  S'Jth 
Propofitions  of  the  lame  Data . 

lateral  EQUATION,  Qn  Algebra, ]  an  Equa¬ 
tion  having  only  one  Root  ;  whereas  a  Quadra- 
tick  two,  and  a  Cubick  three  Roots,  Qc.  And 
fuch  Equations  can  be  determined  and  conftruftcd 
by  the  interfeftion  of  two  right  Lines,  which  is 
a  Compofition  of  1  -ft  1  “  2 ;  but  a  Quadratic]?: 
cannot  be  determined  or  con  ft  r  ufted  without  a 
ftrait  Line,  and  a  Circle  cutting  each  other. 

Of  the  Rules  by  which  Problems  are  folved . 

The  Reduftion  of  an  Equation  is  the  feparating 
of  one  Quantity  from  the  reft,  fo  that  it  alone 
ftiall  be  found  on  one  ftde  of  the  Equation,  in 
which  Cafe  the  Value  of  it  exptefted  by  other. 

3  L  -  Quan- 


E  Q  U 


E  Q U 


Quantities  is  neceftarily  contained  on  the  other 
fide  of  the  Equation. 

It  is  to  be  oblerved,  that  the  Equality  in  an  E- 
quation  is  not  deftroyed,  if  all  the  Members  are 
multiplied  or  divided  by  the  fame  Quantity,  alio 
if  the  lame  Quantity,  if  added  to,  or  liillrafted 
from  each  fide  of  the  Equation,  the  Equality  will 
Hill  remain  ;  whence  it  follows,  that  any  Quantity 
may  be  tranipos’d  from  one  fide  of  an  Equation  to 
the  other,  and  the  Equality  will  fiill  remain  by 
changing  the  Sum  of  the  Quantity  tranfpbs’d. 


Rule  I. 

When  there  is  an  Intermixture  of  Quantities 
known  and  unknown  in  any  Equation,  let  all  the 
known  Quantities  (by  tranfpolition )  be  made  to 
polfels  only  one  fide  of  the  Equation,  and  all  the 
unknown  Quantities  the  other  lide  of  the  Equa¬ 
tion. 

Tranfpolition  is  always  done  by  carrying  the 
Quantity  to  be  tranfpofed  to  the  other  fide  of  the 
Sign  of  Equality  with  a  contrary  Sign  it  had  be¬ 
fore  ;  that  is,  if  it  had  an  affirmative  Sign  on  one 
iide  of  the  Equation,  it  will  have  a  negative  Sign 
when  carried  to  the  other  lide  of  the  Equation. 

Thus,  Alfo, 

2x  -f  io=x  +25  8*—  10  =  7*  -f  15 

2#— -x=25 —  10  8*- — 7x^15^10 

x  =  i5  x— 25 


I2y  -f  1 2  =  I  iy  -f  25 
22y —  Ily=25  —  12 


20Z  +50=:i9z  4"I$0 

20  z — I9z=  150 — 50 

2  =  IOO 


When  the  unknown  Quantity  is  multiplied 
(wz.  join’d}  with  any  that  is  known,  let  the  whole 
Equation  be  divided  by  the  known  Quantity  that 
multiplies  the  unknown,  that  fo  the  unknown 
Quantity  may  Hand  by  itfelf. 


Thus, 

iox — 4=6x  -4*24 
iox — 6*= 24  4*  4 
4*  =  28 
28 

7 


x  = 


4 


Alfo 

3524-124=  5°° — 
i5z-j-5z=  5°° — I24 
2oz  =  37  6 


37  6 
20 


18 


1 6 

'20 


2oy4-  9o~  500  —  i  oy 
2oy  4-  toy  =  500 — 90 
50/=  210 


3  lx  — -  1 3  =  20  -f-  4X 

12* - 4*— 20  4*  13 

8x=  33 


If  the  Quantity  whole  Value  is  required  be  the 
Numerator  of  a  Fraction  the  whole  Equation 
muft  be  multiplied  by  the  Denominator  of  that 
Fra&ion,  which  may  alfo  be  applied  to  any  Num¬ 
ber  ofFraaions. 


Thus, 

5.*  4-  30  =  20 -~X 
7 

5  xf  70=  14°  —  7* 
5_v  4~7x=  14°““  7° 

3  2  -x  =  7® 

.  7o  __  r  10 

A  ~  %  '12 


20  y 
4 


i2rr  ico  4"  4 y 


20y  —  48  sr  400  4-  Idy 
20y  —  16  y  sz  400  4-  -48 

4  y  =  448 


Alfo, 


5  x  _ 5*  ,  4 

—  —  IO  =  -r  4"  4- 
3  0  T 

1^4-12=^ 
4  ‘ 

151  , 

5X  —  3°  =  ~6-  +  i2 

I5y-f  48=  - 

30.x— 180=^15#  4-  72 

i°5y  4-336-4 

30*—  1 5xr=8o4'72 

30  5)’ — 404=2: 

15X  =  252 

65y  =  2464 

252  __  12 

*  S  0  15 

_  24^4  _ 

*  65 

7 


4*  ico 


37 


0$ 


When  any  Qtiantity  (either  known  or  un¬ 
known)  is  multiplied  into  every  Term  of  an  Equa¬ 
tion,  if  the  whole  Equation  be  divided  by  that 
Qtiantity,  the  Equation  will  thereby  be  reduced 
to  lower  Terms. 


Thus, 

b x \ b c  ^b  e d 
x  4-  c  —  cd 
x  —  c  d  —  c 


cyy' —  c  y  =  dy 
c  y — c  =  d 

cy—d-^c 

d  -\~c 

y—~- 


4 yz  *—  Hy  —  ^oy 
4y  —  14  =  20 
4y  =  20  4-  14 


dx 3  4"  2  ^X*  10  A  X1 

dx  2d  =  10  a 
dx  =  10  a— ‘id 

_  10  4  —  id 


If  the  Quantity*  whofe  Value  is  requir’d,  be  in¬ 
volved  with  the  radical  Sign ;  that  is  firft  to  be  ta¬ 
ken  away,  by  feparating  according  to  the  precede 
ing  Rules,  the  Quantity  thus  involv’d  from  the 
reft,  lo  that  it  may  be  alone  on  one  fide  of  the 
Equation  ;  and  that  fide  of  the  Equation  which  is 
not  affefted  with  the  Surd  Root,  muft  be  once  mul¬ 
tiplied  into  it  felf,  (if  the  Sign  denote  that  the 
fquare  Root  was  to  be  extracted)  or  it  mult  twice 
be  mult  iplied  into  it  felf,  if  the  Root  be  a  Cubick 
one,  gr.  And  then  take  away  the  radical  Sign,  and 
the  Equality  will  ftill  remain,  as  in  the  following 
Examples. 


Vx —  4  =  12 
x  —  4=  144 
x  =  144  -J-4—  H8 


V  J  4-4  —  14  =  100 
4-4—  114 


lY  +  4  =  11996 


If 


y~i  y  —  a  =■  d  —  c 

y — a— a3 — 3^xc  4*  Sacl  "c  3 
y~a 3 — 3  azc  4-  3 acl — c3  -\-a 
And  if 
4 


y=r5  x  5x  5  *  5=62$ 


4*  -j- 12=  38988 
4X— 38988 — 12 
_ 38976 

4 


'=-“7“=  9744 


If  the  fide  of  the  Equation  which  contains  the 
unknown  Quantity  be  a  compleat  Square,  or  Cube, 
thenextraft  the  Square  or  Cube  Root,  of  both  fic’es 
of  the  Equation,  and  the  Equation  by  that  Exnra- 
£tion  ftiali  be  reduced  to  an  Equation  of  a  lower 
Degree. 

Thus, 

Ar1  4  6  =  150  y3  —  125 

*x=ri44  y=  5 

X=-  12 

Alfbjr 


E  Q  U 


E  Q U 


•  - 


■nun 


A  Ho,  if 

x''=ac  -fad 


630 


X- 


3 

-y\ 


AC  -j-  A  d. 


**  +  5 

*+  =  630  —  5 

*  =  /625 


k  Proportion  may  be  turned  i  .to  an  Equation, 
knaking  theProduft  of  the  Extreams,  viz.  the  fir  ft 
and  laft  Terms,  equal  to  the  Produtt  of  the  Means; 
Thus: 


As 

4:20  ::  6:  x 
4  x  ’===- 1 20 


1 20 


x 


4 


3° 


5  :  30 : :  15 :y 
Sy  —  450 

_  4S0 _ 


Alfo,  as 
^bficicfbuc  ~f"  ^  ^ 
5  bx + 2  cx~cz f ich  -fbx 

c7--\-2cb-)rb1 

*  \b  +  2“ 


90 


ba-f-^b:  a-\-d‘.  I  afb\  X 
b  a  x  4-  3  b  x  ===  x z  -f  <t- d -p  Ai b  -J-  b d 
a1  q-  ad-f  a  b  -\-  bd 
*  ! 


In  two  Equations  a  Quantity  may  alfo  betaken 
away,  by  finding  its  Value  in  each  Equation,  by 
the  preceding  Rules  j  and  if  thofe  Values  be  non 
of  the  fame  Degree  (or  Power)  raife  the  low  eft 
Power  to  that  of  the  higheft;  and  then  by  mak¬ 
ing  of  thole  Values  equal  to  the  other ' 

Thus,  ,  , 

a-f  x  =  b  -f  y 
2X~\-y  —  ^b-r~\X 

y= =  a  f  X — b 
y  =  fb— 4.V—  2X 

aj.x—b^  3  £—4* — 2* 

a-f  lx  —  4^ 
hx  =4/7 — a 

4  b  —  a 
X  =  - 

7 


A1 — *_y  — —  b  M 
x—a — y 
x=zb  -fy 
a—y  =  b-fy 
a — y — b—y 
a—b—y\y 

a — b 


} 


If  fome  Power  of  the  unknown  Quantity  be 
affe&ed  with  the  Radical  Sign,  then  the  .Root  of 
this  Power  is  to  be  extracted  from  both  Sides  ot 
the  Equation  ;  the  unknown  Quantity  and  its 
coefficients  being  fir  ft  made  to  polfefs  wholly  One 
fide  of  the  Equation  : 

Thus, 


When  there  are  given  many  Equations,  in  each 
of  which  there  are  unknown  Quantities,  oneQuan- 
tity  may  be  taken  away,  by  leeking  the  Value  of 
the  fame  Quantity  in  all  the  Equations  in  which 
it  is  found,  and  comparing  thole  Values  together  t 
Thus,  by  diminifhing  continually  the  remaining 
Equations  by  this  Method,  we  lhall  at  laft  come 
to  one  Equation,  wherein  there  will  be  but  one 
unknown  Quantity  :  Thus, 


d  4-  Jayy+b.yy+cl —y 

r  _ V  c 

</  ayy-fbyy-fc1  __ 

Vc 

«jj+hr±j’  _2W  4.  ji 

C 

nyy-fbyy-f^  ~~  c  — “  zbdc  -fddc 
ay y  \-b yy=^cbr — ib dc-fddc^—c* 
cb1 —  2  bdc  +  ddc  —  cj 
}'y  =  a  +  b  ~ 

_  f/  c  bl—  2 bdc  4-  d  d  c  —  c} 

^  a  -f  b 

Of  the  ReduSiion  of  fever  at  Equations  to  one. 

Two  Equations  are  reduced  to  one,  by  taking 
away  one  unknown  Quantity,  which  is  done  by 
ieperating  the  Quantity;  io  in  one  Equation,  by 
the  preceding  Rules,  that  it  may  be  found  alone 
in  one  Member,  and  then  fubftituting  its  Value 
in  the  other  Equation. 

Let  there  be  two  Equations. 

ax  •\-dyiaafg%  requ  ired 

*/*+**=<?  *and^ 

y  —  t 

axfg  —  a>x 
afx\dxx-  J  d  — 

cifdx+dix-A'fg—fx 
afdx  -fd*x  -f  tdx  —  a  fg 

** — ’  afd-{~d^- \-<t* 

J  Then  in  the  fecond  Equation,  inftcad 
of  y  fubftitute  its  Value,  and  this  Equa¬ 
tion  will  arife 

zs  dzcb — Jz->x 

ax  -f  cx—  ‘  , - • 

1  a-\-c 

£  x  q-  acX  4*  caXfccx  =.ddcb  —  ddaX 
aax  4-  acx  -\-caX-\-  ccx  -f  ddax  —  ddcb 
ddcb 

*  a,i~y  2ac-\-tc  q-  a  U  a 


dr-py-f-  z 
X  +  j,  +  «=l,( 
x-j-z-f-  U=zci 
X — z — u=d-> 

X  =  a- — y—z 
x=.b — y — u 
a  — y — zi=-b- — y — u 
xx=a — b-\-u 
x=c—z-—u 

x—dfz-\-u 

c — z — u  —  df-ty-M 
iz  =  e — d —  2  u 

C—d—2U 

z  —  - r — 


x—y—z  ~  a-p 

x — y — u=sb( 

x - z — U  —  C\f 

y — z —U  =  d  J 
x  =  a-\- y  -j-  *• 
a^yfz—y—u—b 
a-fy  4-z — z — u  ~c 
y — z- — U  =d 
y—c——a  -j-ii: 
c — a-fu — z—u~d 
a\z—u=b 

z  —c~ — a — d 
a  4-  c — a — d~*u=-b 
u  ~c—d — -b 


C—  d—7U 


a— 


b  -j -u 


c. — d — -w—ia — zb  -f  2» 

4  tt=  c- — ■ d  — -za  zb 


u~- 


C—d—7(l-\-2b 


ax-fay—  cb-*cf l 
axf-cx  ==  ddy 

ax-fay+cy  =  cb 


ay  -fey  —  cb  —  ax 
cb. 

y- 


-ax 
A\C 


When  the  Quantity  to  be  (exterminated)  taken 
away  is  of  moie  than  one  Dimenfion,  in  both  the 
tt  theValue  of  its  greateft  Power  muft  be 

fought  in  both  the  Equations;  and  if  thofe  Powers 
lougnt  in  1  Equations  be  made  equal 

thathcMtebT  theaWT«  muft  fie  multiplied 

Hv  nulntitv  to  be  taken  stray ;  ot  by  its  Square 
r  that  it  may  become  of  the  fame  Poiv. 

01  oftV  other  Equation  ;  then  the  Value  of  thole 
Powers  a^etoVe  made  equal)  and  there  will  come 

out  a  new  Equation  where  the  ptcattft  Power  ot 

the  Quantity  taken  away  lsdiminifh" 

S”  Sd‘ by«  W  yJoperation/the  Quantt- 
ty  will  at  length  be  taken  away. 


Thus, 

x%Jrtzx=Aa^Data 

ix y- — 4v1-=£  Vj 

xz=Aa — 1 

2xy — b 

"4 


f-fsy-n 


ioy 


- - 


4 

f’—a — $y 

sss  b  -4-  — - 

*  % 


— «i~- 
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4^— i2.v= 


2  ary — 6 


I  <5tf — 48,V=2,vj’ — b 
i6a-\-b=2xy  +-48.1? 
_  1 6a+b 

~~  v-\- 48, 


a? 


a-Sj>=H-  iSL 

qa—loy  =4^  _j_  I  Qy 
4^ — 4^.—  I  Ojl-j-  2GJI 
r  _  4<  —  4* 

^  30 


A  Son  ask’d  his  father  how  old  he  was?  his 
father  anfwer’d  him  thus,  If  you  take  away  5 
rom  my  Years,  and  divide  the  remainder  by  8* 
the  Quotient  will  be  }  of  your  Age  ;  but  if  you 
add  2  to  your  Age,  and  multiply  the  whole  by  2, 
and  then  fubffraff  7  from  the  Produft,  you  will 
have  the  number  of  the  Years  of  my  Age.  What 
was  the  Age  of  the  Father  and  Son  ? 

Let  x=  the  Age  of  the  Father, 

And  y  =  the  Age  of  the  Son, 

Then,  * 

x— $ 

—=fy 

y+2*3—7=x 

3^ - 15  =8y 

v~  *l±l± 
i 

X—  3  y  +  <5—7 

8  y  -4—  15 

~f-  '~3y  4- <5 — 7 

8y  fl  5  =  9^  +  18 — 21 

y—  15  +  21—18=  18 

^  3 

3*  •* —  1  $ 

*=-»— 

*— ^4-7 1$ 

3  8 

e-v— 48  -f  5  6  =  9^—4  5 
,r=  56-f  45 — 48  —  53 


To  find  out  two  Numbers,  to  the  Sum  whereof 
if  you  add  6,  the  whole  fhall  be  double  the  greater ; 
and  if  you  fubffraff  2  from  their  Difference,  the 
Remainder  will  be  half  of  the  leaft. 


Let  -f  *  =the  Skater, 
t  y  =  the  Idler, 

.Then, 

*-h74-5=2x 

x  — y  — >  2  =r  1 
J  2 

2x— 2y— -4=y 

*  =  31+4. 

2 

*=7  +  6 

y  +  6  =  3I±4 

2y  +  i2  =  3y+4^ 
>==  1 2 — 4=8 

y  =  X — 5 
 2X — 4 


x- 


-5—  2X* 


3* — 18  =  2 — 4 
x=r  I^~4==i4 


E  Q_U 

Suppofe  the  Number  50  were  to  be  divided  into 
two  Parts,  fo  that  the  greater  Part  being  divided 
by  7,  and  the  leffer  multiplied  by  3,  the  Sum  of 
this  Produff  and  the  former  Quotient,  may  make 
the  fame  Number  propos’d,  which  was  50. 

x-\-y  =50 

•y +3>  — 50 

*  —  50  —y 

50 - V 


7 


+  3^=5° 


50 — 74-217=350 
2oy=35o— 50 

_  300 _ 

20 


y  = 


:*5 


*=50-7=35 

To  find  3  Numbers,  fo  that  the  firfl  and  half  of 
the  Remainder,  the  fecond  and  \  of  the  Remain- 
der,  and  the  third  and  |  of  the  Remainder,  may 
always  make  34.  J 

*7 

Lee  j>  —  the  three  Numbers  fought. 

Then, 

J  +  £T“34 


,  *+y 
z,  4*  — — = 

4 


34 

2x4-7+22= 58 
3_H~*+*-=io2 
4^+*+y=l36 
v.*68— y— z. 


58- 


2 

-r 


+  - -4-£=l02 

4^ + 6?^r:  ~+y =i3^ 

5v  +  58 — y — £,4-222=204 
8^4-58— ) — z.  4-  2 y = 2  7  2 

T=Il£rr 

5 


Sz.  4-58—  z,4 


135 — z. 


5 

40Z  4-  3  40 — 5  z.  4-  1 3  5- 
34:2=884 

*  =  8-i4=i6 

34 

7224-584-7=272 
7^=272 — 58 — y 

z=i£^ 

7 

6y  4-  58— 7  4- =  204 

3  5y  4-  475  4-  204—- y =1428 
3  \y = 14  2  8 — 475 —  204 

y=74l=22 

34 

— 68— )»— z 


=  272 

=  I35c 


2 


•10 


To 
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Tofind  two  Numbers,  the  Sum  of  wholeSquares 
may  be  317,  and  the  Produtt,  if  they  be  multi¬ 
ply  ’d  by  one  another*,  1 34. 

T  et  i  X“rl'e  8re?ter> 
l  y=the  Idler, 

Then, 

xi4-?1=3  17— 

xy=i54=^ 

b 

x  =  — 


?+/=^ 

b*  ay' 

—  — -b1 

x  a  .  aa _ aa  .  }t 

■  }*'—«)  +  4  =  4— 4 


1  2  4 

V*  =  5+^  —v 

J  *  4 


^2,  &  ^  ^ 

X1 

x+-al=bx* 

X*' — ^x^==^i 

*4 M 

4___4 

.  J  4/  bb 

X  —  — =  a 1  4- 
2  _ 4 

-  ^  ,  v/  7l  ,  ^ 

x1  =  —  4-  ^  4*  7 

2  4 

f/l~7TJb  ^  j  a 

*-  'r+  fl  +4  - 11 

Two  Companies  of  Workmen,  whole  Difference 
is  40,  have  diftnbuted  among  eacli  Company  1200 
Pence,  whereby  it  happened  that  the  Workmen  of 
the  leller  Company  had  5  Pence  a  piece,  more  than 
thole  of  the  greater,  the  Quellion  is,  to  find  the 
Number  of  Workmen  in  each  Company. 


y—^i  b’=u 

2  4 

If 

j  x 

S+th=a 

XX 

x*+bb=ax% 

X4— -tfX1= — bb 

x4 — -ax  4-  —  =  — — "£0 

4  4 

x^t=/a~a~tb 
2  4 _ 


x1  =  —  + 


bb 


>4 


To  find  two  Numbers,  the  Produft  of  which 
may  be  108,  and  the  diftetence  of  the  Squares  63. 

Let  x  —  the  greater,  l  an(i  =  108 
y  =  the  lelfer,  $  \b  =  6  3 
Then, 


xy  —  a 
x1 — y* =& 
a 

J 

*.  , 

y~y  -<> 

nz— -y4  =  £y4 

y4  4-  by*  —  a* 

bb 

r  +*r  4-  - _ 

£  a  bb 

J  +  --  =  ^  +  T 


,  »  a.  ,  „»  L  bb 

+b  +-7~a  ^  A 


3~± 

X 


Let 


x  ass  greater  Company* 
,y  —  lelfer* 

Then, 

x  —  y  —  a 

c.+d—C- 
x  r,  y 

x  =  ^  -f-y 


=  40 
>f  =  1200 

></=  5 


4  +  J 

,  ,  ,  M+O 

c  -j-  da  -f-  dy  —  — - — 

cy  4-  day  4-  dyy = c*  -f  r> 
dy1  £  i/zy  =  ca 

.  ,  .  aa  eg  ,  aa 

f+*,  +  ~=s-3+ - 
,  <t  f  ca.  aa 

y+  7=_£f  4 

/~c7~aT  a _ o 

J=  7  +  j-~r=8° 


vrrrj 
« >  -  •  #  • 


x 


zt  y  =  120 


Let  600  Soldiers  be  difpofed  into  an  oblong  Bat¬ 
tle,  which  the  Colonel  willing  to  make  broader* 
finds  that  if  he  takes  away  10  Ranks  from  the 
Length,  he  lhall  augment  the  Breadth  with  2 
Ranks,  what  was  the  Number  of  his  Soldiers, 
through  every  Rank*  in  Length  and  Breadth. 

Let  x  =  the  Length* 

y  2=  the  Number  of  Men  in  Breadth, 
Then, 

,V°*Multiply 

Product  =xy4-  2x — ioy — 20 = 600  —a^Data 
xy = 600  "zzz  a 

’A 

X  y 

a  io;-f  20 

*  J+2 

a  ___  a 4-  rQ/4~  20 
;4-» 


ay  -f-  2 a  =  ay  -f-  loy*  -f-  2oy 

2A 
lo 


»  ,  _  _ a* 

y  +zy  —  r0 


\ 


i  M 


/+ 


Vol.  t. 
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'lb 


=  1o  +  1 

,  ^ 2<i  \  r 

y+I=  ,~  +  -1 


ff  24  , 

■J=  .0+ 1-1=10 
^ 
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EQUATION  f  Annual)  of  the  mean  Motion 
of  the  Sun  and  Moon,  and  of  the  Moon’s  Apogee 
and  Nodes. 

The  Annual  Equation  of  the  mean  Motion  oft  he 
Sun,  depends  upon  the  Eccentricity  of  the  Earth’s 
Orbit  round  him ;  and  is  i<5£i  fuch  Parts,  of  which 
the  mean  diftance  between  the  Sun  and  the  Earth 
is  iooo :  from  whence,  by  lome,  his  called  the 

Equation  of  the  Center  ;  and  this,  when  great- 
eft,  i  Deg.  $6'.  20".  the  greateft  Annual. 

Equation  of  the  Moon’s  mean  Motion  is  iT. 
40".  of  its  Apogee  20'.  and  of  its  Node  </•  3°"- 
And  thefe  four  annual  Equations  are  always  mu¬ 
tually  proportionable  to  one  another ;  fo  that 
When  any  of  them  is  at  the  greateft,  the  three  others 
alfo  will  be  greateft;  and  when  any  one  lefs,  the 
reft  diminifh  in  the  lame  Ratio  :  Wherefore,  the 
Annual  Equation  of  the  Center  (of  the  Sun)  being 
given,  the  other  three  correfponding  Equations 
Will  be  given  ;  fo  that  one  Table  (i.  e.  of  the  Cen¬ 
tral  Equation )  may  ferve  for  all. 

EQU  ATION  of  Time ,  or  of  Natural  Days ,  in 
Afronomy ,  as  the  Noble  Tycho  hath  alTerted,  and 
our  Famous  Mr.  Street  demonftrated,  is  the  Diffe¬ 
rence  between  the  Sun’s  true  Longitude*  and  his 
right  Afcenfioh. 


Let  the  Center  of  the  Sun  be  fuppofed  at  <2,  and 
of  the  Earth,  ate:  Let  e  reprelent  the  Earth’s 
Longitude  in  the  Ecliptick,,  and^  the  like  Arch 
projected  into  the  Equator :  Let  ^  h  be  the  Earth’s 
(or  Sun’s)  right  Alcenfion  in  its  true  Place  ;  g  h  is 
a  Diameter  of  the  Equino&ial,  and  Meridian  of 
the  Earth’s  apparent  diurnal.  Revolution  ;  ah  is 
the  Semidiameter  of  tjie  true  Meridian  and  Equi¬ 


noctial  fuppofed  in  the  Heavens;  and  g  h  is  /up- 
ipofed  to  be  parallel  to  a  b ,  tho’  they  appear  here 
but  as  one  Line.  Let  c  d  be  drawn  parallel  to  a /, 
and  be  alfo  a  Diameter  of  the  Equ  inoftial  and  Me¬ 
ridian  of  the  mean  or  equal  Revolution.  It  will 
then  be  plain,  that  c  eg,  Which  is  the  Angle  of 
the  Earth’s  Libration,  mull  be  equal  to  b  a  f  the 
Difference  of  Longitude  and  right  Alcenfion  ;  and 
'confequently  muft  be  the  true  Equation  of  Time, 
or  the  Difference  between  the  equal  and  apparent 
Time. 

Dr.  Wallis  thus  accounts  for  the  inequality  of 
Natural  Days. 

The  Natural  Day  is  meafured  not  only  by  one 
entire  Converfion  of  the  Equinoctial  or  24  Equi¬ 
noctial  Hours,  (which  is  indeed  taken  to  be  per¬ 
formed  in  equal  tunes)  but  increafes  by  lo  much, 
as  anfwers  to  that  part  of  the  Sun* s  (or  Earth ’s  an¬ 
nual  Motion)  as  is  performed  in  that  Time.  For 
when  that  part  of  the  EquincElialj. which  (with 
the  Sun)  was  at  the  Meridian  Yefterday  at  Noon, 
is  come  thither  again  to  Day  :  It  is  not  yet  Noon, 
(becaufe  the  Sun  is  not  now  at  the  Place  where  Ye- 
lterday  he  was,  but  is  gone  forward  about  one  De¬ 
gree  more  or  lefs)  but  we  mult  ftay  till  that  Place 
where  the  Sun  now  is,  comes  to  the  Meridian,  be¬ 
fore  it  be  now  Noon. 

This  Additament  (above  the  24  EquinoElial 
Hours ,  or  entire  Converfion  of  the  EquinoElial ) 
is  upon  a  double  Account  unequal. 

Firjt ,  Becaufe  the  Sun,  by  reafon  of  its  Apogce- 
um  and  Perigceum ,  doth  not  at  all  Times  of  the 
Year,  dif patch  in  one  Day  an  equal  Arch  of  the 
Ecliptick  ;  but  greater  Arches  near  the  Perigceum , 
which  is  about  tlie  middle  of  December  ;  and  Idler, 
near  the  Apogceum ,  which  is  about  the  middle  of 
“June ;  as  will  appear  i’ufficiently  by  the  Tables  of 
the  Sun’s  annual  Motion. 

Secondly ,  Though  the  Sun  fhoiild  in  the  Eclip¬ 
tick  move  always  at  the  lame  rate,  yet  equal 
Arches  of  the  Ecliptick ,  do  not  in,  all  parts  of  the 
Zodiackzniwex  to  equal  Arches  of  the  EquinoElial * 
by  which  we  are  to  eftimate  Time;  becaufe  fome 
parts  of  it,  as  the  two  SolRitial  Points,  lie  nearer 
to  a  parallel  Pofition  to  the  EquinoElial  than 
others ;  as  thefe  about  the  two  EquinoElial  Points, 
where  the  Ecliptick  and  Equinotlial  do  interfeft: 
Whereupon  an  Arch  of  the  Ecliptick  near  the  Sol- 
ftitial  Points,  anfwers  to  a  greater  Arch  of  the 
EquinoElial ,  than  an  Arch  equal  thereto  near  the 
EquinoElial  Points ;  as  doth  luificiently  appear  by 
the  Table  of  the  Sun’s  right  Afcenlion; 

If  you  imagine  another  Sun  to  move  in  the 
Heavens  in  an  equal  Emotion,  not  in  the  Eclip¬ 
tick ,  but  in  the  EquinoElial ;  the  difference  between 
their  coming  to  the  Meridian  every  Day,  (or  to 
any  one  and  the  lame  Hour-circlc)  will  be  the 
Equation  of  Time.  And  becaufe  the  true  Sun,  and 
that  Point  of  the  Equator  where  his  right  Afcenli¬ 
on  ends*  come  always  to  the  Meridian  together  ; 
the  Equation  of  Time  may  be  defined  to  bq  that 
Space  of  Time  Which  is  palfed  over,  while  an  Arch 
of  the  Equator,  comprehended  between  the  ex¬ 
treme  Point  of  the  true  Sun’s  Afcenlion,  and  the 
Place  of  the  feignedSun,  palfes  over  the  Meridian  : 
And  if  this  Arch  be  turned  into  Time,  it  gives  the 
true  Equation  of  Time.  Dr.  Greg.  AJlron. 
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Mr.  Fkmflead’j  'Tables  of  Equation  tf  Natural  Days. 
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Leap-Year. 


y  an. 

Febru.\  March. 

April. 

Ma\. 

June. 

fniy. 

Aupjiji. 

j<  ,  i  em 

OSl"b. 
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EQUATOR:  S  tt  Equine  dial. 

EQUE3  Auratus,  is  ufed  to  fignify  a  Knight, 
which  is  called  Auratus ,  becaufe  antiently  none 
but  Knights  might  gild  or  beautify  their  Armour, 
or  other  Habiliments  of  War,  with  Gold.  How- 
ever,  in  Law,  this  Term  is  not  ufed;  but  inftead 
of  it  Miles,  and  fometimes  Chevalier. 

EQUIANGULAR  [of  cequus  and  angulus ,  L.] 
a  Term  in  Geometry,  apply’d  to  Figures  whofe 
Angles  are  all  equal,  as  a  Square,  Parallelogram,  &r, 
EQU1CRURA1,  having  equal  Legs.  See  Jfo - 

^EQUICULUS,  or  Equus  minor,  a  Conftellation 
in  the  northern  Hemifphere,conliftmg  of  four  Stars. 

EQUIDIFFERENT  [in  Arithmetic *,]  equally 
differing,  and  is  of  two  kinds.  , 

Continually  EQUIDIFFERENT,  is  when  in  a 
Series  of  three  Quantities1,  there  be  the  fame  difie- 
fence  between  the  firft  and  fecond,  as  there  is  be¬ 
tween  the  fecond.  and  third ;  as  3,  6,  and  9. 

Difcretely  EQUIDIFFERENT  Quantities,  is 
when  in  a  Series  of  four  quantities,  there  is  the  fame 
difference  between  the  firft  and  fecond,  as  between 
the  third  and  fourth  ;  as  3,  6,  7  and  10. 

EQUILATERAL  Triangle :  See  Triangle.  , 
EQUILATERAL  Hyperbola.  If  the  Tranf- 
yerfe  Diameter  of  any  Hyperbola  be  equal  to  its 
Parameter,  then  ail  the  other  Diameters  wiH  alio 
be  equal  to  their  Parameter's ;  And  fuch  an  Hyper¬ 
bola  as  is  this, is  called  an  Equilateral, whole  Afy  mp- 
totes  do  always  interfed  each  other  at  right  Angles 

in  the  Center.  ,  , 

EQUILIBRIUM,  [in  Mechanicks,]  is  when 
the  two  Ends  of  a  Balance  hang  fo  exaftly  even 
i'nd  level,  that  neither  doth  alcend  or  defeend, 
but  do  both  keep  in  a  Pofition  parallel  to  the  Ho¬ 
rizon  ;  which  is  occalioned  by  their  being  both 
charged  with  an  equal  Weight.  • 

EQUIMULTIPLES,  are  Numbers  or  Quanti¬ 
ties  multiplied  by  one  and  the  fame  Number  or 
Quantity.  See  Proportion,  N°.  I3*  , 

EQUINOCTIAL*  (in  the  Heavens)  or  Equa¬ 
tor  oK  the  Earth,  is  a  great  Circle,  whole  JPoles 
are  the  Poles  of  the  World.  It  divides  the  Globe 
into  two  equal  Parts,  that  is,  the  northern  and 
fouthern  Hemilpheres.  It  palfes  through  the  Ealt 
and  Weft  Points  of  the  Horizon  ;  and  at  the  Meri¬ 
dian  is  railed  as  much  above  the  Horizon,  as  is  the 
Complement  of  the  Latitude  of  the  Place. 

Whenever  the  Sun  cometh  to  this  Circle,  it  mak- 
eth  equal  Days  and  Nights  all  round  the  Globe, 
becaule  he  then  always  riles  due  Eaft,  and  lets  due 
Weft,  which  he  doth  at  no  other  time  of  the  xear, 
whence  it  hath  its  Name.  All  Stars  alfo  which  are 
under  this  Circle,  or  which  have  no  Declination, 
do  always  rile  due  Eaft,  and  fet  full  Weft,  br. 

All  People  living  under  this  Circle,  (which,  in 
Geography,  is  called  the  Line)  have  their  Days 
and  Nights  equal :  At  Noon  the  Sun  is  in  their  Ze¬ 
nith,  or  directly  over  their  Heads,  and  cafts  no 

From  this  Circle  (on  the  Globes)  is  the  Declina¬ 
tion  or  Latitude  accounted  on  the  Meridian. 

And  the  Circles  which  run  through  each  Degree 
of  Latitude  or  Declination,  are  called  Parallels  of 

Latitude  or  Declination.  .  „ 

Through  this  Equinoctial  all  the  Hour-Circle^ 
are  drawn  at  right  Angles  to  it,  and  through  the 
foies’  of  the  World,  at  every  15th  Degree,  on  the 

Ctndatta  Equator  on  the  Terreftml  Globe  is  di. 
Vided  by  the  Meridians  into  3 <5  equal  Parts. 

Vol.  I. 


The  natural  Day  is  meafured  by  the  Revolution 
of  the  Equator,  and  is  ended  when  the  fame  Point 
of  the  Equator  comes  again  to  the  l^me  Meridian, 
which  is  in  24  Hours.  *_ 

Wherefore  lince  the  Equator  (as  all  great  Circles 
are)  is  divided  into  360  Degrees,  each  Hour  mull 
be  T[  of  that  Number,  or  15  Degrees;  therefore  1 
Degree  of  the  Equator  will  contain  4  Minutes  of 
an  Hour  ;  and  15  Minutes  of  a  Degree,  will  make 
a  Minute  of  an  Hour,  or  60  Seconds;  and  confe- 
quently  4  Seconds  anfwer  to  one  Minute  of  a  De¬ 
gree. 

Hence  the  following  Tables  are  made  for  con¬ 
verting  Degrees  and  Minutes,  &c.  of  the  Equino- 
dial  into  Time,  and  Vice  verfa. 


T  A  B 

L  E 

I. 

To  convert  Parts  of  the 

Equincdial  into  Time. 

Degrees. 

Flours. 

1 

/  .  ... 

Minutes. 

1 

2 

Seconds. 

j 

S.| 

Thirds. 

3 

4 

1 

0 

4 

2 

0 

8 

3 

0 

12 

4 

0 

16 

5 

0 

.  ,** 

20 

10 

0 

40 

15 

1 

0 

36 

2 

0 

60 

4 

0 

90 

6 

0 

180 

12 

0 

360 

24 

0 

Whofe  Ufe  is  this : 

Sup  pole  you  would  readily  know  how  many 
Hours,  Minutes  and  Seconds,  @ c .  there  are  in 
19  Degrees,  13  Minutes,  7  Seconds  of  the  Equa¬ 
tor. 


Again  ft  15  Degrees;  in  the  firft? 

Table,  you  find  > 

Againft  4  Degrees 
Alfo  againft  10  Minutes  yob? 

will  find  * 

Amd  againft  3  Minutes 
Then  againft  5  Seconds  you? 

will  find  ^ 

And  againft  2  Seconds  you  have 


Add  all  up  together,  and  it? 
make's  * 


If. 

9 

99 

VP 

1 

0 

0 

0 

0 

1 6 

O 

0 

0 

0 

40 

0 

0 

0 

12 

0 

0 

0 

O 

20 

0 

0 

O 

8 
■v  

I 

i<5 

52 

28 

1  .*  . 

...  _ 

.  — — 

N 


T  A- 


E  Q  U 


4- 


E  Q.  U 
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TABLE  II. 


To  convert  Time  into  Farts  of  the 
Equinoctial. 


Hours 

Degr. 

Minut.j  Degr.f 

1 

Sr  ond 

1 

2 

Thirds 

2 

3 

1 

s 

Fourth 

3 

4 

I 

15 

X 

0 

*5 

2 

30 

2 

0 

30 

3 

4? 

3 

0 

45 

4 

10 

4 

X 

0 

5 

75 

5 

X 

1  e 

6 

90 

6 

X 

O 

9 

13S 

10 

2 

30 

ii 

180 

20 

5 

0 

15 

225 

30 

7 

30 

18 

270 

3*5 

40 

10 

0 

21 

$0 

12 

30 

24 

15 

0 

Again*  for  the  Ufe  of  this  Table, 

Suppofe  you  would  find  how  many  Degrees* 
Minute*,  Seconds,  He.  of  the  Equator,  an. 
fwer  to  23  Hours*  25  Minutes,  17  Seconds, 
and  p  Thirds. 

H*  *  " 

Againft  21  Hours,  intheTa*>  -1$  o  o  o 

ble,  you  find  3 

Againft  2  Hours  30  o  O  o 

.Again ll  20  Minutes  you  have  S  o  o  o 

And  againft  5  Minutes  1  15  o  o 

Then  agaii  ft  10  Seconds  you  find  o  2  30  o 

And  againft  5  Seconds  o  I  15  o 

A  gain  ft  2  Seconds  q  o  30  Q 

Then  againft  6  Thirds  there  is  o  o  I  30 

And  againft  3  Thirds  you  have  o  o  o  45 

All  which  added  rightly  toge->  1$ 

ther,  make  3 

EQUINOCTIAL  Colure:  See  Colure. 
EQUINOCTIAL  Dial,  is  that  whofe  Plane 
lies  parallel  to  the  EquinoSliah 

To  make  this  Dial,  is  no  more  than  with  60 
Degrees  of  your  Line  of  Chords  to  delcribe  a  Cir« 
cle,  wherein  draw  two  Diameters  crofting  each 
other  at  Tight  Angles;  then  divide  this  Circle  into 
24  equal  Parts  or  Hours,  which  fubdivide  as  you 

pleaie.  .  ,  _ 

Note ,  That  every  Hour  is  1$  Degrees,  therefore 
the  Half-hour  will  be  7  Degrees,  30  Minutes* 
and  the  Quarter  3  Degrees,  43  Minutes 
That  being  done,  let  up  a  ftraight  Pin  perpem 
dicular  to  the  Plane  in  the  Center  of  the  Circle, 
and  place  the  Plane  parallel  to  the  EquinoftiaL 
and  the  Meridian  Line  true  North  andSouth,  and 

the  Dial  is  fitted-  _ 

Theie  Dials  are  commonly  let  up  In  a  Frame  to 
be  elevated  to  any  Latitude. 

EQUINOCTIAL  Orient  1  See  Orient, 


EQUINOCTIAL  Oc cident:  See  Occident. 

EQUINOXES,  are  the  precife  Times  in  which 
the  Sun  enters  into  the  firft  Point  rtf  Aries  and  Li¬ 
bra',  for  then  moving  exactly  under  the  EquineSli- 
al,  he  makes  our  Days  and  Nights  equal.  This  he 
doth  twice  a  Year,  about  the  loth  of  March,  and 
lath  of  September ;  which  therefore  are  called  the 
Vernal  and  Autumnal  Equinoxes. 

It  is  found  by  Aftronomical  Obfervation,  That 
the  Equinoftial  Points  (which  are  the  firft  Points 
of  the  Signs  Aries  and  Libra)  go  backward  every 
Year  50  Seconds. 

And  our  admirable  Sir  Ifaac  Newton,  taking 
the  Matter  into  Confide  rat  ion,  according  to  his 
Principles,  found,  by  Calculation,  That  they  mult 
recede  49  Minutes,  58  Seconds*  which  is  furpri- 
zingly  near  the  Truth. 

The  Space  from  the  Vernal  to  the  Autumnal 
Equitoo  ,  is  8  or  9  Days  longer  than  from  the  Au¬ 
tumnal  to  the  Vernal,  by  realon  of  the  Pofition  of 
the  Perihelion  of  the  Earth’s  Orbit  neat  the  Win¬ 
ter  Sol  ft  ice. 

EQUINUS  Barbatus ,  a  kind  of  Comet,  called 
alio  Equinus  Ellipticus,  Equinus  Quadrangular  is. 
See  Hippeus. 

EQU1POLLENCE  [in  Logic'k,']  is  when  there 
is  an  Equivalence  or  Agreement ,  either  as  to  the 
Nature  of  the  Thing,  or  as  to  the  Grammatical 
Senfe  of  any  two,  or  more  Proportions;  or  in 
plain  Words,  when  two  Proportions  iignify  one 
and  the  fame  thing,  tho’  they  exprefs  it  after  difi. 
ferent  manners,  they  are  properly  laid  to  be  Equi¬ 
pollent. 

EQUITY,  is  the  Virtue  of  treating  all  other 
Men  according  to  common  Realon  and  Juftice,  or 
as  we  would  be  gladly  treated  cmr  lEves,  when 
we  undtrftand  lightly  what  is  our  due; 

EQUITY,  is  of  two  Sorts,  and  thofe  of  con¬ 
trary  lilft'efta ;  for  the  one  doth  abridge  and  take 
from  the  Letter  of  the  Law;  and  the  other  doth 
enlarge  and  add  thereto. 

The  firft  is  thus  defined ;  *Tis  the  Correction  of 
the  Law ,  made  generally  in  that  Pan  wherein  it 
f Ails',  which  is  a  Conreftion  much  ufid  in  our 
Law:  As  fuppole  an  Aft  made,  That  whomever 
does  fuch  a  Thing,  fhall  be  a  Felon,  and  fuller 
Death:  Yet  ifa  Madman,  or  an  Infant,  who  hath 
no  Difcretion,  do  the  fame,  he  lhail  neither  be  a 
Felon,  nor  liilfer  Death.  t 

The  other  Equity  is  defined,  to  be  an  Exten- 
Jlon  of  the  IV ords  of  the  Law>  to  Caufes  unexprefs’ d, 
yet  having  the  fame  Reafon  ;  fo  that  when  one 
Thing  is  enafted,  all  other  Things  are  frt  too,  that 
are  of  the  like  Degree  :  As  the  Statute  which  or¬ 
dains,  that  in  Aftion  of  Debt  againft  Executors, 
he  that  doth  appear  by  Diftreis  lhail  anfwer,  doth 
extend  by  Equity  to  Adminiftrators ;  for  fuch  of 
them  as  lhail  appear  firft  by  Diftref,  lhail  anfwer 
by  Equity  of  the  laid  Aft :  Quia  furtt  in  Equali 
genere.  Cow .  Interpret . 

EQUITY,  in  the  Law,  ufually  fignifies  the 
Court  of  Chancery,  where  Controverfies  are  fu  ppo* 
led  to  be  determined  according  to  the  exaft  Rules 
of  Equity  and  Confidence,  by  mitigating  the  Rigor 
of  the  Common  Law,  tho*  even  by  the  Common 
and  Statute  Law  there  is  alfoan  Equity.  APqui- 
tas  fequitur  Legem ,  is  an  old  Maxim  in  Law ;  but 
from  the  great  lncreale  of  Suits  in  Chancery ,  lb  me 
have  thought  fit  to  give  it  this  Conftruftion,  That 
in  all  Caufes  after  a  Man  hath  been  at  Law,  he 
mu  ft  go  into  Equity . 

EQUL 
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EQUIVALENCE  in  Things,  is  that  which  ex- 
prelles  an  Agreement  in  Nature  or  Circumftances, 
between  any  two  Things  proposed. 

EQUIVOCAL  [in  Logick,']  is  that  which  hath 
a  doubtful  or  double  Signification. 

Any  Equivocal  Word,  is  that  which  contains 
more  Significations  than  onepor  that  which  fetves 
lor  feveral  Notions.  See  Homonymous. 

EQUIVOCAL  Generation ,  is  thfe  Produftion  of 
Plants  without  Seed  :  In  lefts  or  Animals  without 
Parents  in  the  natural  Way  of  Coition  between 
Male  and  Female. 

The  Learned  World  begins  now  to  be  finished, 
that  there  is  nothing  like  this  in  Nature;  and  fince 
the  Ufe  of  Microfcopes,  and  a  more  particular  ap¬ 
plication  to  Enquiries  of  this  kind,  a  prodigious 
number  of  Plants  have  been  difeovered  to  have 
Seeds  ;  and  of  Animals  ( Infefts )  have  been  found 
to  be  produced  Univocally,  or  in  the  ordinary 
way  of  Generation,  which  before  were  thought 
to  be  Equivocally  produced. 

Equivocal  Generation.  There  is  fcarce  any  thing 
Items  more  to  countenance  Equivocal  Generation, 
than  the  Produftion  of  Worms,  &c.  in  the  Bodies 
of  Animals ;  and  yet  Mr.  Audrey,  in  his  Difcourle 
de  la  Generation  de  Vers  dans  le  Corps  de  V  Horn - 
me  Paris ,  in  8vo-  1700.  (hews-,  that  they  breed 
there  by  a  Seed  which  finds  Entrance  fome  how 
into  our  Bodies ;  and  in  particular,  he  Ihews,  that 
the  Ciron,  or  Hand- Worm,  ifliies  perfeftly  from  its 
Egg,  and  after  that  grows  inleniibly.  He  judges 
that  the  Eggs  ofTm all  In ftfts  enter  our  Bodies  by 
the  Air  we  breathe,  and  in  our  Food;  and  that 
they  are  hatch’d  therey  only  when  they  find  an 
agreeable  Heat  and  Difpofition  of  the  Humours 

and  Parts,  - 

Dr.  George  Garden  hath  obferv’d ;  See  Phil.  Tran. 
A7.  237.  that  the  “Bearers;  or  Bearing  Buds  of  Fruit- 
Trees,  are  full  of  Afperities,  and  not  fo  fmooth  in 
their  Bark  as  the  other  Parts  of  the  Tree;  and 
that  if  after  Harveft  you  look  on  thefe  with  a 
common  Microfcope,  you  will  find  the  Cavities 
there  full  of  Eggs  of  an  oblong  Figure,  and  of  a 
Citron  Colour ;  efpecially,  in  luch  Years,  and  in 
thofe  Ttees,  where  the- Caterpillars  have  been  nu¬ 
merous.  From  whence  he  concludes,  that  we  fhould 
not  fay  Infefts  are  bred  out  of  Corruption  equivo¬ 
cally,  and  not  ex.  Ovis ,  only  becaufe  we  cannot 
difeern  the  particular  Mannerof  th^ir  Propagation. 

See  Infefts.  \  ■ 

Mr.  Ray  faith,  it  feems  to 'him  to  be  molt  pro¬ 
bable,  that  there  is  no  fuch  Thing  as  Spontaneous 
ot  Equivocal  Generation',  but  that  all  Infefts  are 
the  natural  LTue  of  Parents  of  the  fame  Species 
with  themlelves.  Fr.  Redi ,  in  his  Book  de  Gener. 
de  PI  Infetti,  hath,*  P think,  cleared  up  this  Point, 
und  fhew’d  there  is  no  Generation  ot  Animals  ex 
Materia  Putrida.  And  Dr.  Lifted  hath  given  an 
account  of  the  Inlbfts  bred  in  the  By-Fruits  and  Ex- 
trelcencies  ot  Vegetables,  in  Phil.  Tran .  A.  7U  ; 


Ur.  Willoughby-,  accounts  for  the  Ichneumon 
Vafps,  and  the  manner  of  their  laying  their  Eggs 
t  the  Bodies  of  other  Infefts,  as  of  Caterpillers, 
]c.  Phil.  Tranf.  N.  7  6. 

Dr.  Lifter,  in  Phil,  Tranf.  N.  83.  hath  refuted  the 
ulgar  Notion,  that  Horle-hairs  thrown  into.  Wa- 
»r  will  become  animated  Bodies;  and  fliews,  that 
he  appearances  of  that  kind  are  Hair-Worms, 
ftually  bred  in  the  Bodies  of  ether  In  feels,  as  of 
he  Common  Black  Beetle ,  &c.  • .  . 


EQUULEUS  [in  Aflronomyf\  a  Conilcllation 
of  the  northern  Hemifphere.  The  Stars  in  the  Con* 
Relation  Equuleus ,  in  Ptolemef  s Catalogue  are  4  $ 
in  'Tycho's  4;  in  Mr.  F/amftead’s  Catalogue  10. 

ERA  'ED,  the  Herald’s  Word,  exprelling  any 
thing  violently  torn  off  from  its  proper  Place; 
and  ’tis  tiled  in  conttaciiftn  ftion  toCouped,  which 
iignifies  a  Thing  clean  cut  oft. 

ERECT  Declining  Dials ,  are  thofe  whofe  Blares 
are  not  direftly  oppolite  to  any  ot  the  four  C<jrdL 
mil  Points,  but  decline  from  the  Meridian  or  Prime 

Vertical  Circle.  .  . 

For  the  drawing  of  the  Hour-Lines  on  thfcle  Di¬ 
als,  there  is  given  the  Latitude  of  the  Place,  and 
the  Declination  of  the  Plane,  in  otder  to  find, 

Firft,  The  Height  of  the  Style  above  the  Plane, 
Secondly,  The  Dillance  of  the  Subityle  ironl 
the  Meridian. 

Thirdly,  The  Inclination  of  the  Meridians,  ot 
Difference  of  the  Meridians ;  which  are  all  the  Re* 
quifites  necellary  to  be  known  before  the  Dial  can 
be  del'cribed. 

1.  To  find  the  Style’s  Height  above  the  Plane,  fay  . 

As  the  Radius  is  to  the  Co-line  of  the  Plane's 

Declination:  . 

So  is  the  Co-fine  of  the  Elevation  ot  the  t  ule, 

to  the  Sine  of  the  Style’s  Height* 

2.  To  find  the  Subftyle’s  Di fiance  from  the  -Meri¬ 

dian,  fay, 

As  the  Radius  is  to  the  Sine  of  the  Plane’s  De* 

clin3tion :  .  c  . 

So  is  the  Co-tangent  of  the  Elevation  Ot  the 

Pole,  to  the  Tangent  of  the  ftubftyje’s  pittance. 

3.  To  find  the  Inclination  of  the  Meridians,  fay. 

As  the  Radius  is  to  the  Co-tangent  of  the  De¬ 
clination  ; 

So  is  the  Sine  of  Elevation  of  the  Pole,  to  the 
Co-tangent  of  the  Inclination  of  the  Meridians, 

Thefe  being  found  ;  Then  with  a  Line  and 
Pin  met,  let  fall  a  Perpendicular  to  the  Horizon, 
and  that  Ihall  be  the  Meridian  or  Hour  Line  of  12, 

Then  if  your  Plane  decline  {  }  Place 

the  Subftyle’s  Diftance  (from  the  Line  of  Chords) 

to  the  Hand  of  the  Meridian. 

Alfo  having  found  the  Inclination  of  the  Meri¬ 
dians,  find  what  Angle  each  Hour  makes  at  the 
Pole  with  theSubftyle,  by  lubftiaftmg  15  Degrees 
for  each  Hour  that  is  between  the  Subltyle  and 
Meridian,  as  long  as  it-  can  be  done  from  the  Incli¬ 
nation  of  the  Meridians ;  and  by  adding  15  Degrees 

for  the  other  Hours.  ' 

And  with  the  Hour-Angles  at  the  1  o.-e,  find  the 

Hour-Arches  by  this  Proportion, 

As  the  Radius':  is  to  the  Sine  of  the  Styles 
Height :  •:  So  is  the  Tangent  of  the  Hour-Angle  : 
to  the  Tangent  of  the  Hour-Arch. 

Of  thele  Hour- Angles  and  Hour-Atches  irame 
a  Table,  as  was  fiiewed  m  making  a  Horizontal- 
DiaL 


Example* 


ERE 


ERE 


Example. 

A  South  Ereli  Dial ,  declining  Eajlward  45  De¬ 
grees,  00  Minutes,  Latitude  51  Degrees,  32  Mi¬ 
nutes. 

The  Requifites  may  be  found  by  the  foregoing 
Canons,  viz . 

The  Height  of  the  Style ,  26  06 

Subjlyle’ s  Dijlance  from  the  Meridiatiy  29  21 

Inclination  of  Meridians ,  51  57 

Now,  fince  the  Inclination  of  Meridians  is  left 
than  60  Degrees,  and  greater  than  45  Degrees,  ’tis 
certain  the  Subjlyle  muft  be  between  8  and  9  of  the 
Clock, 

Then  the  Hour-Angles  at  the  Pole  are  alfo 
found  by  fubdutting  1 5  Degrees  from  the  Inclina¬ 
tion  of  Meridians ,  (fuppofed  to  be  let  again  ft  ia) 
the  Remainder  will  be  for  the  Hour  1 1 ;  and  from 
that  Angle  againft  11,  fubftrafti5  Degrees,  the 
Remainder  let  againft  10 ;  and  from  that  Remain¬ 
der  fubduft  15  Degrees,  the  Relidue  fet  againft  9; 
and  that  becaufe  ’tis  lefs  than  15  Degrees,  take  the 
difference  to  15  Degrees,  which  let  againft  8;  then 
by  continual  Addition  of  15  Degrees,  you’ll  have 
the  Numbers  againft  the  remaining  Hours. 

Lajllyy  Find  the  Hour- Arches  according  to  the 
Canon  given  for  that  Putpofe,  viz.  by  the  conti¬ 
nual  Addition  of  the  Sine  of  the  Style’s  Height , 
26  Degrees,  6  Minutes,  to  the  Tangent  of  every 
Hour’s  Dijlance  from  the  Subjlyle ,  and  that  will 
give  new  Tangents  of  the  Hour-Archesy  as  in  the 
following  Table. 


fhe  Eajl  DecHner. 
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1 

66 
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81 
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Firft  draw  the  Horizontal  Line  A  C  By  and  at 
Right-angles  to  it  thfc  Meridian  CO  12 ;  then  with 
<5o  Degrees  of  your  Line  of  Chords,  from  C delcnfce 
the  Semi-circle  A  0  B  $  and  fet  off  29  Degrees, 
21  Minutes,  (the  Dijlance  of  the  Subjlyle  from  the 
Meridian )  from  0  to  Ny  on  the  Weft  Side  of  the 
Meridian,  becaufe  the  Plane  declines  Eaft.  Set 
off  alfo  the  feveral  Hour  Arches,  (as)  10  Degrees, 
37  Minutes,  for  7  and  5  a-Clock,  18  Degrees,  19 
Minutes,  for  11  and  1  a-Clock,£?r.  both  ways  from 
the  Subjlyle  on  the  Circle  NR  0  ;  and  draw  Lines 
from  the  Center  C  through  thefe  feveral  Points: 
So  you’ll  have  the  true  Hour  Lines  defired. 

Then  from  your  Chords,  let  off  the  Style’s 
Height  2 6  Degrees,  6  Minutes  from  N to  R ;  and  a 

Right- 


ERE 


ERR 


Right-line  drawn  through  R  from  C,  reprefents 
the  Axis  or  Style,  and  your  Dial  is  iiniihed  ;  as 
alfo  three  others,  viz.  a  South  Ere  SI  Dial ,  declining 
lVe(l  as  much  ;  and  a  North  Ere  St  Dial ,  declining 
Eajl  and  IVejl  as  much,  only  placing  the  Numbers 
of  the  Hours  and  the  Style  reptefentatively  upon 
each  Plane. 

An  EreSl  Declining  Dial  may  he  Geometrically 

made  thus: 

Having  given  the  Elevation  of  the  Pole,  and 
Declination  of  the  Plane 


Firft  draw  two  Lines  interfering  each  other  at 
Right-angles:  From  the  Point  of  interfeftioh, 
fuppofe h ,  make  the  Angle  ehd  equal  to  the  Ele¬ 
vation  of  the  Equator  ;  make  another  n  h  d  equal 
to  the  Declination  of  the  Plane.  Draw  d  e  per¬ 
pendicular  to  the  Meridian  ;  from  any  Point  taken 
at  pleafure,  fuppole  d,  make  b  nzszde;  from  n  let 
fall  a  Perpendicular  to  the  Meridian  nm  \  let  this 
Perpendicular  nm  be  transferred,  andfet  upon  the 
former  Perpendicular  on  the  other  Side  of  the  Me¬ 
ridian,  equal  to  d  p. 

Let  the  Subjlyle  be  drawn  through  h  and  p  ;  un- 
to  which,  in  the  point p,  dra w  a  Perpendicular  for 
the  Contingent ,  as  p  r:  Then  from  b,  through  r, 
draw  the  Style,  whofe  altitude  above  the  Subjlyle 
fhall  be  equal  to  the  Angle  p  b  r. 

From  p  to  the  Style,  let  fall  the  Perpendicular 
p  s  ;  make  p  0  on  the  Subjlyle  equal  to p  s:  From 
c,  at  any  diftance,  defcribe  the  Equino&ial  Circle, 
which  divide  into  24  or  48  parts,  beginning  your 
Divilion  in  that  part  of  the  Circle,  W,  which  is 
cut  by  the  Ruler  applied  to  0  and  which  is  the 
point  of  interfe&ion  of  the  Contingent  and  the 
Meridian. 

Make  points  in  the  Contingent ,  where  ’tis  cut  by 
a  Ruler  applied  to  the  Center  0,  and  every  Di¬ 
vilion  ;  through  which  points,  from  the  Center  b , 
draw  the  Hour-Lines. 

ERECT  Declining  Planes:  See  Dial  Planes. 

ERECT  DireSi  Planes :  See  Dial  Planes. 

ERECT  DireSt  Eajl  or  IVejl  Dials :  See  DireSi 
EreSl  Eajl  or  IVejl  Dials. 

ERECT  DireSi  South  or  North  Diali *  See 
Prime  Vertical. 

ERECTORES  Penis ,  by  fome  called  Erigentes , 
by  others  DireStores ,  by  Spigelius ,  Collaterals  Pe¬ 
nis  ;  are  a  pair  of  Mufcles  ariling  fief hy  from  the 
■  outward  Knob  of  the  Os  Ifchium .  below  the  begin- 
Vol.  L 


ing  of  the  cavernous  Bodies  of  the  Penis ,  in  wlio/e 
thick  Membranes  they  are  inlerted;  Their  Ule  is 
to  help  to  ereft  the  Penis,  which  they  do  by  pul¬ 
ling  towards  the  OJfa  Pubis ,  whereby  its  greateft 
Vein  is  compreft,  and  the  refluent  Blood  denied 
its  palfage  under  thofe  Bdnes,  and  therefore  the 
Penis  mu  ft  fwell.  L. 

ERICTHON1US:  See  Auriga. 

ER1DANUS,  [in  AJlronomyf]  a  Coiiftellation  of 
the  fouthern  flemifphere.  The  Stars  in  the  Con¬ 
ftellation  Eridanus ,  in  Ptolemey*. s  Catalogue,  are 
30  ;  in  Tycho’s ,  19;  in  Mr.  Fldmflead’s ,  68. 

ERMENOIS,  is  when  the  Field  is  Or,  and  the 
Powdering  is  Sable*. 


ERMIN,  [in  Heraldry,']  ftgni- 
fies  a  Coat  where  the  Field  is  Ar¬ 
gent,  and  the  Powdering  is  Sable 

And  on  the  contrary, 

ERMINES,  is  when  the  Field 
is  Sable,  and  the  Powdering  At* 
gent * 


ERMlNE£,[in  Heraldry,"] 
as  a  CroJ's  Erminee,  is  a  Crols 
compos’d  of  four  Ermin  Spots, 
placed  in  that  Figure ;  the  Co¬ 
lours  of  i’uch  Arms  are  not  to 
be  exprefs’d  in  Blazonry,  be¬ 
ta  ufe  neither  the  Crofs  nor  the 
Arms  can  be  of  any  other  Co¬ 
lour  than  white  and  black. 

ERODENTIA,  are  Medicines  which  grow  and 
prey  upon  the  Flefh  with  their  acute  Particles* 
Blanchard. 

ERPES :  See  Herpes. 

ERRANT,  in  our  Law,  is  the  fame  as  Itinerant , 
being  attributed  to  Judges  that  go  the  Circuit  £ 
and  to  Bailiffs  at  large. 

ERRAT1CK,  [in  Aftroncmy ,]  an  Epithet  ap- 
ply’d  to  the  Planets,  which  are  call’d  Erratic k,  or 
wandring  Stars,  in  contradiftin&ion  to  the  fixed 
Stars. 

ERRHINES  [’EjjpiW,  Gr.J  are  Medicines  de® 
figned  to  purge  away  pituitous  Humours  from  the 
Head,  without  making  the  Patient  fneeze,  tho’  to 
be  taken  up  the  Nofe.  They  are  either  Liquid , 
Soft,  or  Solid. 

The  Liquid  are  made  of  the  Juices  of  Cephalielt , 
cleanling  Herbs,  extrafted  by  Wine  or  other  Li¬ 
quors;  to  which  Spirit  of  Wine  is  fbmetiines  ad¬ 
ded  ;  or  of  a  Decoftion  of  fit  Simples,  to  which 
are  added  fometimes  Juices,  Honey,  Syrup*  and 
Powders  too. 

The  Soft  is  made  of  Powders,  with  Honey,  Oil, 
or  Juices,  boiled  to  a  kind  of  Ointment. 

The  Solid  is  given  either  in  form  of  a  Powder, 
and  that  has  place  efpecially  in  Medicines  which 
provoke  fneezing,  or  in  form  of  a  Pellet,  and  it  is 
called  Nafale  ;  and  is  prepared  of  fit  Powders  mix¬ 
ed  with  vifeid  Extraftion6  from  Seeds,  Gums, 
Roots,  &c.  with  Wax,  or  with  Turpentine.  Blan¬ 
chard. 

ERRONES,  or  Erratic k,  or  JVandring  Stars  ; 
the  fame  with  the  Planets. 

ERROR,  [in  Laivf]  lignifies  a  Fault  in  plead¬ 
ing,  or  in  the  Procefs,  and  thereupon  the  IVnt  of 
3  G  Error 
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Error  is  brought  to  remedy  this  Overfight ;  which 
Writ  is  that  which  lieth  to  redr  el's  fallt  Judgments 
given  in  any  Court  of  Record. 

There  is  likewife  a  Writ  of  Error  to  reverfe  a 
Fine  or  Recoveries;  and  for  redrelfing  and  pre¬ 
venting  Errors  in  Fines  and  Recoveries:  Vide  the 
Statute  23  Car.  1.  C.  3.  for  inrolling  them;  and 
t ride  16th  of  Car.  2.  C .  4. 

ERYSIPELAS  [’E of  tfvo  to  draw, 
and  Tn\ct<  the  neighbouring  Parts,  Gr.]  is  a  Swel¬ 
ling  of  a  bright  yellow  ifh  Colour,  inclining  to  red, 
(whence  its  Name  is  derived)  poifelfing  the  Skin, 
and  going  no  deeper,  attended  with  a  pricking 
Pain,  but  not  beating;  it  hath  a  lymptomatick 
Fever  accompanying  it  ufually  ;  it  is  apt  to  lpread, 
and  fometimes  bliftcrs  the  Skin  :  It  the  Skin  be 
prelfed  with  the  Finger,  it  yieldeth,  and  the  Red- 
nefs  vanilhes  for  a  time. 

ERYSIPELATODES  [’Eft/rmX*™ <Nk,  Gr.]  is 
a  Swelling  like  the  former,  tho’  with  eaiier  Symp¬ 
toms  ;  and  therefore  may  be  taken  for  a  kind  of 
Baflard  Eryfipelas ;  in  it  the  Skin  is  of  a  more 
dark  Colour. 

ERYTHREMATA  ^’E?v^pw^*Tet  of 
Gr.  rednefs,]  are  red  Spots  like  Flea-bites,  com¬ 
monly  in  peftilential  Fevers.  Blanchard. 

ERYTHROIDES  [’Epy^os^Mj,  Gr.]  is  the  red 
Membrane  of  the  Tefticles,  the  iirit  of  the  proper 
Tunicks.  Blanchard. 

ESCALADE,  or  Sc  dad <?,  is  a  furious  Attack 
upon  a  Wall,  or  a  Rampart,  carried  on  with  Lad¬ 
ders  to  mount  upon  it,  without  going  on  in  form, 
breaking  Ground,  or  carrying  on  of  Works  to  le- 
cure  the  Men. 

ESCAMBIO,  is  a  Licenfe  granted  to  one,  for 
the  making  over  a  Bill  of  Exchange  to  another, 
at  Sea,  Reg.  Orig.  Fol.  194.  For  by  the  Statute  of 
3  R.  2,  r.  2.  no  Merchant  ought  to  exchange  or  re¬ 
turn  Mone)  beyond  Sea,  without  the  King’s  Licenfe. 

ESCAPE,  fignifies,  in  the  Civil  Law,  a  violent 
or  privy  Evalion  out  of  fome  lawful  Reftraint, 

ESCARP :  See  Scharp. 

ESCHAR  [’E^p,  Gr.J  is  a  Cruft,  or  hard  Skin, 
Rind,  or  Shell  brought  over  any  Ulcer,  or  railed 
With  a  red  hot  Searing-Iron. 

ESCHAROTIC  ’E^por/xof,  Gr.J  is  a  Searing- 
Iron,  aftual  Fire,  a  Cautery,  or  the  like,  which 
burns  the  Skin  and  Flelh  into  a  crufty  Subftance. 
Blanchard. 

ESCHEAT,  [in  Law,~]  fignifies  any  Lands  or 
other  Profits  that  fall  to  a  Landlord  within  his 
Manor  by  way  of  Forfeiture,  or  the  Death  of  his 
Tenant,  dying  without  Heir  general  or  fpecial,  or 
leaving  his  Heir  within  Age,  and  unmarried.  Mag. 
Chart  a,  Chap.  31.  It  is  alfo  us’d  for  the  Place  or 
Circuit  within  which  the  King  or  other  Lord  hath 
Efcheats  of  his  Tenants. 

ESCHEATOR,  is  an  Officer  who  takes  notice 
of  the  King’s  Efcheats  in  the  Country,  and  certi¬ 
fies  them  into  the  Exchequer. 

ESCLATTE  [in  Heraldry ,]  a  Term  apply’d  to 
a  Thing  which  is  violently  blown  awav.  F. 

ESCOCHEON  of  Pretence ,  is 
an  Inefcocheon ,  or  little  Efcoche- 
cn,  which  a  Man  that  hath  mar¬ 
ried  an  Heirefs,  and  hath  I  Hue  by 
her,  may  bear  over  his  own  Coat 
of  Arms,  and  in  it  the  Arms  of 
his  Wife ;  and  the  furviving  llfue 
will  bear  both  Coats  Quarterly. 
ESCOUADE,  is  ufually  the  third  part  of  the 
Company  of  Foot ;  ’tis  fo  divided  for  mounting  of 


Guards,  and  for  the  more  convenient  relieving  of 
one  another :  *Tis  equivalent  to  a  Brigade  of  a 
Troop  of  Horfe. 

ESCROLL  [in  Heraldry ,]  a  Scroll,  or  long  flip 
as  it  were  of  Parchment  or  Paper,  on  which  a 
Motto  is  plac’d. 

ESCUTCHEON,  (from  Scutum  a  Shield)  is  the 
Coat  or  Field  on  which  any  Arms  are  born  in  Pie- 
raldry ;  ’tis  ufually  of  this  Form : 

And  in  it  the  Heralds  give  divers 
Names  to  feveral  Points  or  Pla¬ 
ces  :  Thus.,  the  Point  D,  they  call 
the  Dexter  Chief ;  C,  is  the  Mid¬ 
dle  Chief ;  and  S,  the  Sinifer 
Chief  Feint',  H,  is  called  the 
Honour  Point ;  and  F,  the  Fejfe 
Point ;  N,  is  called  the  Nombril 
Point ;  and  d ,  the  Dexter-Bafe  5  B,  the  Middle ; 
and  s,  the  Sinifer  Bafe-Point. 

ESNECY,  JEfnecia ,  in  the  Law ,  is  a  Preroga¬ 
tive  given  to  the  eldeft  Co-partner,  to  chufe  firft, 
after  the  Inheritance  is  divided. 

ESPAUL,  oiEpaule',  (which  lee  in  Fortifica¬ 
tion)  the  fame  with  the  Shoulder  of  a  Baftion,  or 
the  Angle  of  the  Shoulder ;  which  lee. 

ESPAULEMENT,  the  fame  with  Epaulement , 
a  Work  in  Fortification  made  on  the  Side  of  a 
Baftion,  of  either  Earth  thrown  up,  Gabions,  Fa- 
lcines,  &c.  And  thole  Epaulements  which  are  for 
the  Places  of  Arms  for  the  Cavalry  behind  the 
Trenches,  are  ufually  made  only  of  Falcmes  and 
Earth.  This  Word  dignifies  alio  fometimes  a  De- 
mi-Bafion  ;  and  lometimes  ’tis  uled  for  a  Square 
Orillon ,  or  a  Square  Mafs  of  Earth ,  faced  or  lined 
with  a  Wall,  deligned  to  cover  the  Cannon  of  a 
Casemate. 

ESPIGURNANTf  A,  is  the  Office  of  Spigurnel , 
or  Sealer  of  the  King’s  Writs. 

ESPLANADE,  a  Term  in  Fortification,  the 
fame  with  the  Glacis  of  the  Counterfcarp  origi¬ 
nally  ;  but  now  ’tis  ufually  taken  for  the  empty 
Space  between  the  Glacis  of  a  Cittadel,  and  the 
firft  Houles  of  the  Town. 

ESPLEES,  a  Term  in  Law,  fignifying  the  full 
Profit  that  the  Ground  or  Land  yieldeth. 

ESQUIRE,  in  French,  Efcuier ,  i.  e.  Scutiger, 
was  originally  fuch  an  one,  as  attending  a  Knight 
in  Time  of  War,  did  carry  his  Shield  :  But  now  it 
fignifies  a  Gentleman,  or  one  that  beareth  Arms  as 
a  Teftnnony  of  his  Nobility  and  Gentry  ;  and  is 
a  mter  Title  of  Dignity,  next  to  and  below  a 
Knight.  They  who  claim  this  Title  now  are,  all 
the  younger  Sons  of  Noblemen  ;  the  four  Efquires 
of  the  King’s  Body  ;  the  eldeft  Sons  of  all  Barons, 
Knights  of  the  Bath,  and  Knights  Batchelors  ; 
thole  that  ferve  the  King  in  any  worlhipful  Cal¬ 
ling  ;  fuch  as  created  Efquires  by  the  King  with  a 
Collar  of  SS’s  of  Silver  :  The  Chief  of  lome  Fa¬ 
milies  are  alfo  Efquires  by  Prelcription  :  Thole 
that  bear  anv  fuperior  Office  in  the  Common- 
Wealth  ;  as  a  Juftice  of  Peace,  while  in  Commifli* 
on,  and  Utter  Barifters,  &c. 

ESSAY  Hatch ,  is  the  Miners  Term  for  a  little 
Trench  or  Hole,  which  they  dig  to  learch  for  Shoad 
or  Qar.  See  Tin. 

ESSENCE,  is  that  which  conftitutes  the  peculi¬ 
ar  Nature  of  any  thing,  and  makes  it  be  what  it  is. 
Thus  the  Elfence  of  a  Circle  is,  that  its  Radii,  or 
Semi-diameters  be  all  equal;  the  EfTence  of  a  Square 
is,  that  it  have  four  Right-angles,  and  four  equal 
Right-lined  Sides. 

ESSENCE 
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ESSENCE  alfo,  in  Chymijlry ,  fignifies  the  5.^/- 
fdmick  Part  of  any  thing  feparated  from  the 
thicker  Matter,  fo  that  whenever  this  is  done  by 
means  of  Extraftion,  the  Ba/famick  Part  is  called 
Effence,  by  way  of  Eminence  ;  fometimes  thick- 
ned  Juices  are  called  EJfences :  But  ’tis  better  to 
call  thefe  by  their  own  Name,  to  avoid  Con fulion. 
Some  call  Compounds  of  Oil  and  Sugar  BJfencej  ; 
but  it  is  an  abufe  of  the  Word.  Blanchard. 

ESSEND1  quietutn  de  Telonia ,  is  a  Writ  that  1U 
eth  for  Citizens  and  Burgeffes  of  any  City  or 
Town,  that  hath  a  Charted  or  Prefcription,  to  ex^ 
empt  them  from  Toll  through  the  whole  Realm, 
if  the  fame  happen  to  be  any  where  exafted  of 
them. 

ESSENTIAL  Propertied  are  fuch  as  neceffarily 
depend  on  the  Nature  and  EiTence  of  any  thing. 
Thus ’tis  the  Elfential  Property  of  every  Redilineal 
triangle,  to  have  the  Sum  of  its  three  Angles 
equal  to  two  Right  ones.  And  of  every  Redan¬ 
gled  Triangle  to  haVte  the  Square  of  the  Hypote- 
nufe  equal  to  the  Sum  of  the  Squares  of  the  Legs. 

ESSENTIAL  Salt  of  Plants  is  thus  drawn :  The 
Plant  is  pounded  in  a  Mortar  and  its  Juice  extra¬ 
cted  and  filtrated ;  which  after  that  is  let  in  a  Cel¬ 
lar,  or  fome  fuCh  cool  Place  to  Cryftallize ;  and 
the  Salt  will  fhoot  out  into  Cryftals  every  way. 
This  Salt  is  the  true  or  EJfential  Salt  of  the  Plant ; 
for  here  is  no  change  at  all  made  in  it  by  the  force 
of  Fire,  but  the  means  of  drawing  it  are  eafy  and 
natural. 

ESSENTIAL  Oils  of  Vegetables ,  are,  according 
to  theChymifts,  fuch  as  are  drawn  from  the  Plant 
in  a  Limbeck,  by  the  help  of  Water. 

ESSERS,  Sora ,  and  Save ,  are  little  Pufhes  ot 
Wheals,  fomething  red  and  hard,  which  quickly 
infed  the  whole  Body  with  a  violent  itching,  as 
if  one  were  dung  with  Bees,  or  Wafps,  or  Flies,  ot 
Nettles;  yet  they  vanifh  after  a  little  time,  and 
leave  the  Skin  as  fmooth  and  well  colour’d  as  be¬ 
fore.  It  differs  from  an  Epinychis  in  this,  that  an 
Epinychis  fweats  out  Matter,  but  an  Ejfer  doth 
not.  Blanchard. 

ESSOIN  [in  Law,]  fignifies  the  Allegation  of 
an  Excufe  from  him  that  is  fuinmon’d  to  appear, 
and  anfwer  to  an  Adion  real,  or  to  perform  Suit 
to  a  Court  Baron  upon  yult  Caufe  of  Abfence. 
This  the  Chilians  call  Excufdtio. 

The  Caufes  that  ferve  to  EJfoin  any  Man  fum- 
mon’d,  are  divers ;  but  drawn  chiefly  to  $  Heads ; 
Whereof 

The  Fir ff  is,  Ultra  Mare,  whereby  the  Defen¬ 
dant  lhall  have  40  Days. 

The  Second,  De  Terra  SanSld,  where  the  Defen¬ 
dant  lhall  have  a  Year  and  a  Day  ;  and  thefe  mud 
be  laid  in  the  beginning  of  the  Plea. 

The  Third  is  called,  Malo  Vetiietidi ,  call’d  alfo 
Common  EJfoin. 

The  Fourth  is,  De  malo  leSli . 

The  Fifth,  De  Servitio  Regis. 

ESSONIO  de  malo  leSli,  is  a  Writ  direded  to 
the  Sheriff,  for  the  fending  of  four  lawful  Knights 
to  view  one  that  hath  EJfoin1  d  himlelf,  De  malo 
{eSli. 

ESSORANT  [in  Heraldry, ]  a  Term  ufed  to 
exprefs  a  Bird  Handing  on  the  Ground  with  the 
Wings  expanded  as  if  it  had  been  wet,  and  were 
drying  it  felf. 

ESTIVAL  Occident :  See  Occident . 

ESTIVAL  Orient :  See  Orient. 

ESTIVAL  Sol Jl ice. 

ESTOILLE  [in  Heraldry ,]  as  a  Crofs  Efloille , 
is  a  Crois  with  only  four  long  Rays,  in  the  man¬ 


ner  of  a  Crois,  and  accordingly  broad  in  the  Cen¬ 
ter,  and  terminating  in  iharp  Points. 

ESTOPPEL,  [in  Taw,]  fignifies  as  much  as  an 
Impediment,  or  Bar  of  an  Adion,  growing  front 
11s  own  Fad,  that  hath,  or  otherwile  might  have 
had  this  Adion; 

ESTORERS,  The  fame  with  Hufe  Bote ,  bf 
Houfe  Bote:  Which  fee*. 

ESTOVERS  [in  Law,]  the  Sufienancfc  which  & 
Man,  committed  for  Felony,  is  to  have  out  of  his 
Lands  or  Goods,  for  himlelf  and  his  Family*  du* 
ring  his  Imprilonment. 

ESTRADE,  a  publick  Road,  or  Highway; 
Hence  Battre  dd  Ejtrade ,  is  a  military  Phraffe*  tot 
fending  out  Scouts  to  get  Intelligence. 

ESTRANGERS,  in  the  Law,  are  fometimes 
taken  fot  fuch  as  are  not  Privies  or  Parties  to  the 
levying  of  a  Fine*  or  making  of  a  Deed;  and 
lometifnes  for  thole  that  ate  born  beyond  the  Sea; 

ESTkAY,  fignifies  any  tame  Beafi  found  with¬ 
in  any  Lordihip,  and  not  own’d  by  any  Man  5 
in  which  Cafe*  being  cried,  according  to  Law,  in 
the  Market  adj  ining,  if  it  be  not  claimed  by  the 
Owner,  in  a  Year  and  a  Day,  it  is  the  Lord’s  of 
the  Soil. 

ESTREAT  [in  Ldw,]  is  ufed  for  the  true 
Copy  or  Duplicate  of  an  original  Writing; 

for  Example,  Of  Amerciaments  or  Penalties 
fet  down  in  the  Rolls  of  a  Court,  to  be  levied  by 
the  Bay  lift*  or  other  Ofhcer,  of  every  Man  for  his 
Offence. 

ESTREPE  [in  LawJ\  is  to  make  Spoil  by  a  Te¬ 
nant  for  Life  in  Lands*  or  Woods,  to  thePreju- 
dice  of  him  in  Reverfion. 

And  EJlrepement  fignifies  the  Spoil  made  by 
Tenant  for  Life  upon  any  Lands  or  Woods,  to  the 
Prejudice  of  the  Reverlioner. 

ESURIN  E  Salts,  are  fuch  as  are  of  a  corroding, 
fretting,  and  eating  Nature  ;  they  abound  in  the 
Air  of  Places  lituate  near  the  Sea  lide,  and  where 
great  Quantities  of  Coal  are  burnt ;  as  appears 
from  the  fpeedy  rafting  of  the  Iron.Bars  in  the 
Windows,  Sc.  of  Houles  built  in  fucb  Places. 

ETAPPE,  in  the  Art  of  War,  is  the  Allowance 
of  Provifions  and  Forage,  which  Soldiers  have  m 
their  March  thro’  the  Kingdom  to  or  from  Wintet 
Quarters.  Wherefore  the 

ETAPPIER,  is  he  that  contrafts  with  any 
Country,  or  Territory,  for  furnifhing  Troops  m 
their  March  with  Provilions  and  Forage. 

ETATE  probanda:  See  TEt  ate  probanda. 

ETCHING,  is  a  way  ufed  in  making  Prints,  by 
drawing  with  a  Needle  upon  a  Copper-plate,  cos. 
vered  over  with  a  Ground  of  Wax,  Sc.  and  well 
blacked  with  the  Smoke  of  a  Link,  that  it  may 
take  oft  the  Figure  of  the  Drawing  or  Print, 
which  having  its  back-fide  tinttured  with  white 
Lead,  will,  by  running  over  the  ftrucken-out  Lines 
with  a  Stiff ,  imprels  the  exa£t  Figure  on  the  black 
or  red  Ground  ;  whichiFigure  is  afterwards,  with 
Needles,  drawn  deeper  quite  thro’  the  Ground, 
and  all  the  Shadows  and  Hatchings  put  in  ;  and 
then  a  Wax  Border  being  made  all  round  the  Plate, 
there  is  poured  on -a  f'ufficient  Quantity  of  well 
tempered  Aqua  Fortis,  which  iniinuating  into  thfc 
Stroaks,  made  by  the  Needles  in  the  Ground,  eats 
the  Figure  of  the  Print  or  Drawing  into  the  Cop. 
per-Plate.  There  is  no  certain  Time  in  which  this 
is  done,  but  ufually  the  Aqua-Fortis  will  eat  deep 
enough  in  about  halfan  Hour.  Brown's  ArsPiSloria . 

ETHERIaL  Oil ,  fo  the  Chymifts  call  a  very 
fine  or  exalted  Oil,  or  rather  .Spirit  that  is  infiam. 
inable ;  as  Oil  of  Turpentine,  Sc» 
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ETI11CKS,  [’E>9-/k«4  of  t$@-  manner5  Sc.  Gr.] 
is  that  Art  which  teaches  us  to  leek  out  thole 
Rules  and  Meafures  of  human  ACtions,  that  lead 
to  true  Morality  and  Happinefs ;  and  which  ac¬ 
quaints  us  with  the  Means  to  praCtice  them. 

The  Writers  upon  it  ufually  divide  it  into  two 
Parts:  ■ 

The  Firft  cohtains  ail  Account  of  the  Nature  of 
Moral  Good  and  Evil.  And 

The  other  enumerates  the  feveral  Virtues  in 
which  the  Prattice  and  Exercife  ot  Morality  con- 
lifts  ;  and  which  are  the  proper  Means  for  us  to 
obtain  true  Felicity)  the  End  of  all  Moral  ACtions. 

ETHMOiDALlS,  is  a  Suture  that  lurrounds  a 
Bone  of  that  Name)  and  leparates  it  from  the 
Bones  which  are  about  it. 

ETHMOIDES)  Gr.]  is  a  Bone 

which  relembles  a  Sieve,  placed  above  the  inner 
part  of  the  Nole,  and  full  of  little  Holes  to  receive 
the  ferous  and  pituitous  Humours  from  the  loft 
pappy  Procelfes  of  the  Brain.  Blanchard. 

ETHOPOEIA  [H^oTro/shi,  Gr. ]  a  f  igure  in 
Rhetorick,  call’d  alio  Ethology ,  and  vulgarly 
Picture  or  Pourirait ;  and  is  a  Draught  or  Deicrip- 
tion,  exprelfing  the  Manners,  Pallions,  Genius, 
Tempers,  Aims,  Sc.  of  another  Perfon. 

etymology,  [  ot  \rvfiov,  of 

true,  and  A oy(&-  a  Word,]  is- that  part  of 
Grammar,  which  teaches  the  Original  of  Words, 
in  order  the  better  to  diftinguilh  and  eftablilh 
their  true  Signification- 

EVACUATION  [in  Medicine ,]  properly  an 
emptying,  a  diminution  of  the  animal  Fluids,  in 
order  to  a  discharge  of  Ibme  morbid  or  redundant 
Matter;  or  for  thinning,  attenuating,  and  promo¬ 
ting  the  Motion  and  Circulation  of  it. 

EV  AN  ID  [Evanidus,  L.]  fo  fome  call  thole  Co¬ 
lours  which  are  not  of  a  very  long  duration,  as 
thofe  in  the  Rainbow,  in  Clouds  before  and  after 
Sun-let,  Sc.  Thele  alio  are  called  Fantajlical  and 
Emphatical Colours  ;  which  lee. 

EVAPORATION  [in  Chymifiry ,]  is  when  any 
Liquor  is  let  over  a  gentle  Heat,  that  the  Fire 
may  gently  carry- oft'  fome  of  the  Moifture,  and 
yet  not  lelfen  the  Quantity  of  t he  Matter  the  Li¬ 
quor  l^  impregnated  with.  To  Evaporate  to  a 
Pellicle :  See  Pellicle. 

EUCHYMIA,  [’Etr^v^uLt,  Gr.  q.  d.  good  Juice,] 
is  a  good  Temper  of  tine  Blood,  or  other  Juices, 
or  Fluids  in  an  Animal  Body. 

EUCRASIA  [’£i/*pct<rlct,  Gr.]  is  a  good  Tem¬ 
per  of  the  Parts  of  the  Body. 

EVECTION,  or  lihraticn  of  the  Moon,  is  an 
Inequality  in  her  Motion,  by  which,  at  or  near 
the  Quarters,  the  is  not  in  that  Line  which  paf- 
feth  thro’  the  Center  of  the  Earth  to  the  Sun,  as 
Hie  is  at  her  Syzygies,  or  Conjunction  and  Oppo- 
fition,  but  makes  an  Angle  with  that  Line  of  two 
Degrees,  fifty  Minutes,  according  to  the  Obfer- 
vation  of  Tycho,  and  Bullialdus. 

The  Moon  revolving  uniformly  round  her  Axis, 
in  a  Month’s  time,  makes  her  Day  to  be  of  a  Month 
in  length  ;  and  her  Face  always  is  turned  the  fame 
way  towards  the  lower  Umbilicus  of  her  Orbit  ; 
and  for  that  Reafon,  and  the  Polition  of  the  Um - 
Vilicus ,  deviates  this  way  and  that  way  a  little 
from  the  Earth  ;  which  is  her  Lihraticn  in  Lonei- 
tude  :  But  her  Libration  in  Latitude,  is  occalioned 
by  the  Inclination  of  the  Moon’s  Axis  to  the  Plane 
of  the  Orbit. 

EVEN  Number ,  is  that  which  may  be  divided 
into  two  Parts ;  as  4,  10,  40,  Sc.  are  Even  Num¬ 


bers^  forafmuch  as  each  of  them  may  be  divided 
into  two  equal  Parts. 

EVENLY  Even ,  is  that  which  an  Even  Num - 
her  doth  meafure  by  an  Even  one  ;  as  32  is  laid  to 
be  a  Number  Evenly  Even ,  becaule  8,  an  Even 
Number ,  doth  meafure  it  by  4,  which  is  likewile 
an  Even  Number. 

EVENLY  Odd,  is  that  which  an  Even  Num - 
her  doth  meafure  by  an  Odd  one;  as  30,  which 
2  or  6,  Even  Numbers ,  do  meafure  by  15  or  5, 
Odd  Numbers. 

EVENINGS,  was  formerly  the  Delivery,  at 
Night  or  Even ,  of  a  certain  Portion  of  Grafs  or 
Corn  to  a  cuftomary  Tenant,  who  performs  his 
wonted  Service  of  mowing  or  reaping  for  his 
Lord ;  and  at  the  end  of  his  Day’s  Work,  did  ufe 
to  receive  fuch  a  Quantity  of  Grafs  or  Corn  to 
carry  home  with  him,  as  a  Gratuity  or  Encou¬ 
ragement  for  his  bounden  Service.  Kennel’s  Pa - 
r.och.  Antiq. 

EUEXIA  [E t/e£i«)  Gr.]  is  a  good  found  Halit 
of  Body. 

EVICTION  [in  the  Civil  Law,~\  is  a  recovery 
of  the  Title  to  any  thing  fold  by  a  Stranger. 

EVOLVENT  [in  Geometry ,]  a  Term  us’d  for 
the  Curve  which  refults  from  the  Evolution  of  a 
Curve,  in  contradiftinCtion  to  an  Evolve,  which 
is  the  firft  Curve  fuppoftd  to  be  opened. 

EVOLUTA.  See  in  Involute  and  EvoluteTi - 
gures. 

EVOLUTE [  in  the  Higher  Geometry ,]  a  Curve 
luppos’d  to  be  evolved  or  opened,  and  which  in 
opening  deferibes  other  Curves. 

EVOLUTION,  is  ufed  by  Dr.  Pell,  and  others, 
for  the  Extraction  of  Roots  out  of  any  Powers ; 
and  lo  is  direCtly  contrary  \o  Involution  ;  which  lee. 

EVOLUTION.  The  equable  Evolution  of  the 
Periphery  of  a  Circle,  or  any  other  Curve,  is.fuch 
a  gradual  approach  of  the  Circumference  to  Recti¬ 
tude,  as  that  all  its  Parts  do  meet  together,  and 
equally  evolve  or  unbend  ;  lo  that  the  lame  Line 
becomes  fuccelTively  a  Iels  Ark  of  a  reciprocally 
greater  Circle,  till  at  laft  they  turn  into  a  ftrait 
Line 

In  Philo f.  Tranf.  N.  260. p.  44^.  you  have  a  new 
Gfuadratix  to  the  Circle,  found  by  this  Means,  be¬ 
ing  the  Curve  deferibed  by  the  equable  Evolution 
of  its  Periphery. 

EVOLUTION  [in  TaSlicks,~\  is  the  Motion 
made  by  a  Body  of  Men  in  changing  their  Poll  u  re, 
or  Form  of  drawing  up  ;  either  to  make  good  the 
Ground  they  are  upon,  or  to  poifefs  them'lelves  of 
another  ;  that  fo  they  may  attack  the  Enemy,  or 
receive  his  Onlet  more  advantageouily :  A.nd 
thefe  Evolutions ,  are  Doubling  of  Ranks,  or  of 
Files,  Countermarches,  and  W heelings. 

Of  the  Evolution  of  Powers. 

EVOLUTION,  is  the  extracting  of  Roots  from 
any  given  Power,  being  the  Reverie  of  Involution ; 
and.  m  limple  Quantities  it  is  eafy,  if  the  given 
Power  have  luch  a  Root  as  is  required,  which 
may  be  thus  known. 

If  the  given  Power  have  no  coefficient  prefixed 
to  it,  and  if  its  Index  can  be  divided  by  the  Num¬ 
ber  denominating  the  Root  required,  the  Quotient 
will  be  the  Index  of  the  Root  fought:  Thus  if 
the  Cube  Root  of  a6  were  required,  the  Number 
that  denominates  the  Cube  Root  is  3  ;  and  if  6  the 
Index  of  the  given  Power  be  divided  by  3,  the 
Quotient  2,  will  be  the  Index  of  the  Root  requi- 
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ted,  that  is,  *c  3=**  alio,  if  the  Cube  Root  x°-^^~ 3 
Therefore  S x9  ~  x* 

When  the  given  Powers  have  Coefficients,  viz. 
Numbers  prefixed  to  them,  then  you  muft  Ex¬ 
tract  the  Roots  of  the  Powers,  and  to  thole  Roots 
prefix  the  Roots  of  the  Coefficients ;  lo  lhall  both 


thele  together  be  the  Root  required:  Thus,  the 
Cube  Root  of  27 a:6  — 3#*  and  ihe  Square  Root  of 
Six6  ~gxi.  The  Powers,  not  exceeding  the  tenth 
of  all  the  Digits,  mav  be  found  by  the  following 
Table,  in  their  refpeChve  Columns,  as  alio,  if  any 
of  thofe  Powers  be  given*  the  Root  may  be  found 
in  the  firft  Column! 


A  Table  of  Simple  Powers, 


Roots 

Squares 

Cubes 

4th 

Power 

5th  f  6th 
Power  Power 

7th 

Power 

1 

1 

1 

1 

X 

1 

I 

2 

4 

8 

1 6 

32 

64 

128 

3 

9 

27 

81 

242 

729 

2187 

4 

16 

64 

25  6 

1024 

4096 

16384 

5 

25 

125 

625 

3I25 

15625 

78125 

6 

36 

216 

1296 

7776 

46656 

279936 

1 

49 

329 

2401 

16807 

1 17649 

823543 

8 

<54 

512 

4096 

32768 

262144 

2097152 

9 

81 

729 

6561 

69049 

621441 

5592969 

IF  the  Cube  Root  of  2i6v*s  be  required,  the 
Cube  Root  of  xis  ~  x s,  and  the  Cube  Root  of  2 16 
is  by  the  preceeding  Table  “6,  therefore  6x5  is 
the  Cube  Root  of  2i6.v'5,  which  was  required. 

The  extracting  the  Root  of  any  Power  reprefen- 
ted  by  Numbers,  confining  of  more  Places  than 
one,  may  be  performed  by  the  following  General 
Rule. 

If  the  Root  required  be  a  Square  Root,  every 
fecond  place  is  to  be  pointed,  beginning  from  the 
place  of  Units ;  if  a  Cubic,  every  third  place  is 
to  be  pointed,  beginning  from  the  place  of  Units ; 
and  if  it  be  the  Root  of  a  fourth  Power,  every 
fourth  place,  &r.  which  is  called  pointing  the  Re» 
folvend,  or  diftingu  idling  it  into  Powers. 

Then  conlider  the  Figures  before  and  under  the 
firft  Point  towards  the  left-hand,  which  is  called 
the  fir fb  Power,  and  find  the  Root  required  of 
thofe  Figures,  or  Figure,  which  may  be  done  from 
the  preceding  Table  :  Thus,  If  it  be  the  fquare 
Root,  look  into  the  Table  of  Squares  for  a  Square 
that  is  equal  to  the  firft  Period,  or  the  next  lefs 
under  it,  and  the  Figure  in  the  column  of  Roots, 
oppolite  to  that  Square,  is  the  Root  of  the  firft 
Period,  and  is  to  be  let  in  the  Quotient,  and  the 
lquare  of  that  Figure  is  to  be  fubftra&cd  from  the 
firft  Period  of  the  Refolvend  ;  but  if  it  be  the 
Cube  Root,  that  is  required  in  the  column  of 
Cubes,  a  Number  equal  to,  or  the  next  lei’s  under 
the  firft  Period  of  the  Refolvend,  is  to  be  found, 
and  the  Figure  oppofite  to  that  Number,  in  the 
Column  of  Roots,  is  the  Root  of  the  firft  Period  of 
the  Refolvend,  and  is  to  be  fet  in  the  Quotient, 
and  the  Cube  of  that  Figure  muft  be  fubftrafted 
from  the  firft  Period  of  the  Refolvend ;  and  if  it 
be  the  fourth  and  fifth,  Power  which  is 

required,  you  are  to  proceed  the  fame  way  for 


finding  the  Root  of  the  firft  Period  of  the 
Refolvend,  by  obferving  to  make  ufe  of  a 
Column  for  finding  a  Number  equal  to,  or 
the  next  lefs  under  the  firft  Period,  whofe 
title  is  the  fame  with  the  given  power5: 

Then  to  find  the  Root  of  the  fecond  period,  to 
the  firft  remainder  bring  down  the  Figure  that 
follows  the  firft  point,  which  Sum  makes  a  divi¬ 
dend  ;  and  if  it  be  the  Square  Root  that  is  required, 
multiply  the  Quotient  by  2  (the  Index  of  the  gi¬ 
ven  power)  for  a  divifor;  but  if  it  be  the  Cube 
Root, the  lquare  of  the  Quotient  is  to  be  multipli¬ 
ed  by  3,  the  Index  of  the  given  power,  for  a  divi¬ 
for  ;  and  if  it  be  a  fourth  power,  the  cube  of  the 
Quotient  is  to  be  multiplied  by  4,  the  Index  of 
the  given  power,  for  a  divifor,  that  is,  univerfally 
to  the  next  lefs  power  (to  that  you  are  extracting) 
of  the  quotient,  multiply’d  by  the  Index  of  the 
given  power,  muft  always  be  made  a  divifor  5  and 
by  .dividing,  the  figure  that  arifes  in  the  Quotient 
will  be  the  Root  of  the  fecond  period. 

Raife  the  whole  quotient  to  its  fquare  cube,  &c. 
according  to  the  power  extracting,  and  fubftraCt 
that  power  of  the  quotient  from  the  two  firft  pe¬ 
riods  of  the  relolvend  ;  but  if  the  power  of  the 
whole  quotient  be  greater  than  the  two  firft  peri¬ 
ods  of  the  refolvend,  the  figure  laft  fet  in  the 
quotient  is  too  big,  therefore  a  left  figure  is  to  be 
fet,  till  the  power  of  the  quotient  can  be  fub- 
ftraCted  from  the  two  firft  periods  of  the  refolvend ; 
to  the  remainder  bring  down  the  firft  place  of  the 
third  period  of  the  refolvend,  which  Sum  make  a 
new  ..dividend,  and  for  a  divilor,  raife  the  whole 
quotient  to  the  next  lefs  power  to  that  given  to 
be  extracted,  and  that  Sum  multiply  by  the  In¬ 
dex  of  the  given  power,  as  in  the  following  Ex¬ 
amples. 

3  P 
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Example ,  I. 

If  the  fquare  Root  of  2285126809  be  extracted,  it  will  be  found  47803,  by  the  preceeding  Gene¬ 
ral  Rule. 

•  •  •  •  • 

2285126809  (4  Quotient. 

By  the  preceeding  Table,  I  find  4,  the  next  Root  to  22,  therefore  the  fquare  of  4  fub.  16. 

The  Root  is  the  next  left  power  to  fquare  ^ The  Remainder  with  8  brought  down, 
therefore  4x2“Div.r^.8)  68  3  (7  the  Quotient. 

The  two  firfl  periods  of  the  Refolvend^  g 
brought  down,  are  3  * 


The  fquare  of  47  fubflraft,  viz.  2209  ? The  Remainder  with  1  brought  down* 

The  whole  quote  x  by  2=  47  *  2  94)  761 3  (8  the  Quotient. 

The  three  fir  ft  periods  of  the  Rel'olo 
vend  brought  down,  3*5 

The  fquare  of  the  whole  Quotient  p  228484 

478  fubliraft.  S-  - 

3  286  The  Remainder  with  6  brought  down. 

478x222:  Divifor  =  9  56)  286  (0  the  Quot. 

The  four  firfl  periods  of  the  Refbl-?22g  ..j^g 
vend  brought  down,  3  5 

The  fquare  of  4780  fubflraft  22848400 


28680  The  Remainder,  with  o  brought  down. 


The  whole  quote  4780  *  2  ss  9560)  28680  (3  Quotient. 
The  whole  Refolvend  is  2285126809 

The  fquare  of  the  whole  Quote  )  2285126809 
47803,  fubftraft 


Thefe  five  Quotients  join’d  together,  make  47803,  the  fquare  Root  required :  And  for  proof,  if 
the  Root  47803  be  multiplied  by  it  felf,  it  will  produce  the  given  fquare,  2285126809. 

Example ,  II. 

Let  the  Number  976543210123  be  given,  and  its  fquare  Root  required:  To  proceed  according  to 
the  General  Rule,  firfl  point  it,  and  then  find  the  Root  of  the  firfl  period. 

•  *  •  •  •  • 

976543210123  (9  Quotient. 

Thus,  the  fquare  Root  of  the  firfl  period 
is  found  to  be  9,  therefore  the  fquare  of  9 
fubflratt.  81 

166  The  Remainder,  with  6  annexed. 

«  ,  .  .  t 

9  *  2  22:  Divifor  22:  18)  166  (8  Quotient. 

The  two  firfl  periods  brought  down  9765 
The  fquare  of  98  the  Quotient,  fubflraft  9604 

1614  The  Remainder,  with  4  brought  down. 


98  *  2  =2  Divifor  196)  1614  (8  Quotient. 

The  3  firfl  periods  of  the  Refolvend  976543 
T'he  fquare  of  989  the  Quotient  lubilr.  976144 

3992  The  Remainder*  with  2  brought  down. 


988  m2  =2  Divifor  =2  1976)  3992  (2  Quotient. 
The  four  firfl  periods  of  the  Rtfol-? 
vend.  3^7  543 

The  fquare  of  the  Root  9882  fubft.  P7653924 


3970  The  Remainder,  with  o  brought  down. 


m 
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The  five  firft  periods  of  the  Refolvend.  976$432IQI 
The  fquare  of  the  Quot.  98820  fubftraft.  976  s  3924°° 

397012  The  Remainder,  with  2  annexed* 

(w.  =  98820  *e  2  =  Divif.  =  I97<54°)  3 97° 12  (2  Quotient, 

The  whole  Relolvend  brought  down  976543210123 

The  fquare  of  the  Quotient  988202  fubftraft  976543192804 

Remainders  27319  ; 

Thefe  fix  Quotients  joined  together,  make  988202  for  the  Root,  but  the  Number  given,  being  \ 
Surd  (that  lsTnot  having  any  even  Root)  there  remains  17 319  ;  to  which*  if  Cyphers  be  added* 
the  decanal  part  of  the  Root  may  be  found  pretty  near*  by  proceeding  according  to  the  General  Rule* 

Let  it  be  required  to  extrad  the  Cube  Root  of  99252847,  according  to  the  General  Rule. 

Firft,  the  Number  mull  be  pointed,  beginning  at  the  place  of  Units ;  and  having  pointed  every 

third  place*  the  Sum  appears  thus ; 

•  •  • 

99252847  (4 

The  Cube  Root  of  the  firft  period,  by 
the  Table,  is  found  to  be  4,  therefore 
the  Cube  of  4  lubftraft.  ^4 

352  The  Remainder  with  a  brought  down* 

Quot.  =24  *4=:  16  x  3  — Div.  ==48)  352  (6  Quot. 

The  two  firft  periods  of  the  Relolvend  s  99252 
The  Cube  of  the  Root  46  lubftraft  97336 

19168  The  Remainder*  with  8  brought  down* 


Quot.4dx46  =  2i26*3  =  Div.  =  d378)  19168(3  Quotient.' 
The  whole  Refolvend  brought  down-  99252847 
The  Cube  of  the  whole  Quot,  463  fubftrafts  99252847 

Remains  o 


Therefore  the  three  Quotients  joined  together,  viz.  4«3  >?  O’®  c.ube  Root  of  the  Number  given, 
00112847  :  /  nd  tor  praif,  if  the  Root  463  be  multiplied  by  it  felf,  it  will  produce  us  Square ;  and  it 
that  Square  be  multiplied  by  it  felf,  it  will  produce  the  Cube  97252847,  the  Number  given. 

If  the  Cube  Root  of  11119431168  be  extracted  by  the  General  Rule,  the  Work  will  appear  thus. 


The  Cube  of  a  fubftraft 


•  •  •  • 

X1119431168  (a 

S 

3 1  The  Remainder,  with  i  brought  down. 


Quot.  2  x  2  —4  *  3  r—  Div.  22:  12)  31  (2  Quot. 

The  two  firft  periods  of  the  Refolvend  Hi  19 
The  Cube  of  the  Root  22  fubftraft  10648 

4714  The  Remainder*  with  4  brought  dawn* 


Quot.  22  X  24  =  484  V  3  =  Div-  f  I452)  4714  9  C^10t‘ 

The  three  firft  periods  of  the  Re^°  *1  m  1943 1 
Vend  brought  down,  viz.  $ 

The  Cube  of  the  Root  223  fubftraft  1 1089567 


298641  The  Remainder,  with  1  brought  down* 


Quot.  223  y  223  =  49729  *  3  =  "Div.  =5  1491.67) 
The  whole  Refolvend  brought  down,  is 
The  Cube  of  the  Quot.  223a  lubftraft,  is 


298641  (2  Quot. 
1111943116.8 
11119431168 


Remains  o 


The  four  Quotients,  join’d  together,  make.2232,  the  Cube  Root  requited* 


Let 
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Let  it  be  required  to  extra#  the  fifth  power  of  550731776,  whofe  furfolid  Root  is  required  :  Ac- 
cording  to  the  General  Rule,  every  fifth  place  muft  be  pointed,  beginning  at  Units,  and  then  it  will 
appear  thus: 

The  Root  of  the  firft  period  is  found, 
by  the  Table  to  be  5,  therefore  the 
fifth  power  of  5  fubftra#,  viz. 


Quot.  5  rais’d  to  its  fourth  power  645, 
and  that  *  by  5  =.  Divifor  = 

The  Refolvend  brought  down 
The  fifth  power  of  the  Quot.  56  fub.  550731776 

Remains  o 

The  two  Quotients  joined  together  make  56,  the  Root  required. 


55073177 6  (5 
3I25 


23823  The  Remainder,  with  3  brought  down. 


3125)  23823  (6  Quot. 
550731776 


Alfo  let  184528125  be  a  given  Number,  whofe  Surfolid  Root  is  required  ;  being  pointed  according 
to  the  Power 


184528125  (4 


The  Root  of  the  firft  period  is  4,  therefore 
the  fifth  power  of  4  fubftra#,  which  is  zn  1024 

8212  The  Remainder  with  2  brought  down. 

The  fourth  power  of  the  Quot.  4  is  256  k  5=rDiv.  —  1280)  8212(5  Quot. 

The  Relolvend  brought  down  184528125 

The  fifth  power  of  the  Quot.  45  fubftraft  184528125 


Remains  o 


The  two  Quotients  joined  together,  make  45,  the  Root  required. 


EUPEPSIA,  [ /a,  Gr.]  a  good  and  eafy 
Digeftion. 

EUPHONY  [’Et/pawm,  Gr.]  an  eafinefs,  fmooth- 
nefs,  and  elegancy  in  Pronunciation. 

EUPHORIA,  [5Ey<poeufc,  Gr.]  is  the  well-bearing 
of  the  operation  of  a  Medicine  ;  that  is,  when  the 
lick  Perlon  finds  him  (elf  eas’d  or  reliev’d  by  it  j 
then  they  fay  it  wrought  upon  the  Patient  cum 
Euphoria. 

EUPNOEA  [’Etmow,  Gr.]  is  a  right  natural 
Refpiration. 

EUPOR1A  [’Ey7n)£«i,  Gr.]  is  an  eafy  Prepara¬ 
tion  of  Medicines,  or  the  eafinefs  of  their  Opera¬ 
tion.  Blanchard. 

EUR1PUS  [  in  Geography]  any  ftreight  where 
the  Water  is  in  great  motion  and  agitation  ;  it 
properly  dignifies  a  Streight  between  Bceotia  and 
the  Negropont. 

EURYTHMY  [’E yeeS/x**',  Gr.  in  Architecture] 
dignifies  the  exaff  Proportion  between  all  the  Parts 
of  a  Building.  -  •  ' ' 

EUSARCOS  [’Ei/oapn©-,  Gr.]  is  one  that  is 
well  ftefhed.  Blanchard. 

EUSTOMACHUS  [’E usoioty©-,  Gr.]  is  a  good 
Stomach  ;  as  alfb  Meat  convenient  for  it. 

EUSTACHIAN  Tube.  The  fame  with  the 
AqueduClus  Fallcpii.  See  Tuba  Eujlachiana. 

EUTHANASIA  [*Eu3**«crf*,  Gr.]  is  a  foft 
quiet  Death,  or  an  eafy  paffage  out  of  this  World. 

EUTROPHIA  [’Eu7 fotp'ia,  Gr.]  is  a  due  nou- 
rifhment  of  the  Body. 

EUSTYLE  [’Eyjvx©-,  Gr.  in  Architecture]  is 
a  kind  of  Edifice  where  the  Pillars  are  placed  at  a 
moft  convenient  diftance  one  from  another  ;  the 
Intercolumniations  being  all  juft  two  Diameters 


and  a  quarter  of  the  Pillar,  except  thofe  in  the 
middle  of  the  Face  before  and  behind,  which  are 
in  diftance  three  Diameters. 

EXCERBATIO.  See  Paroxyfmus. 

EXACTION,  in  Law ,  is  a  Wrong  done  by  an 
Officer,  or  one  pretending  to  have  Authority  in 
taking  a  Reward  or  Fee  for  that  which  the  Law 
allows  not.  The  difference  between  ExaCiion  and 
Extortion  is  this  : 

Extortion  is  where  an  Officer  extorts  more  than 
his  due. 

ExaCiion  is  where  he  wrefts  a  Fee  or  Reward 
where  none  is  due. 

EXACTION  Secular ,  was  any  fort  of  Tax  or 
Impofition  formerly  paid  by  fervile  and  feudatory 
Tenants. 

EXiERESIS  [  of  \£cu$iay  Gr.  to  take 

away  ]  is  an  extra#ion  of  things  out  of  the  Body 
that  are  hurtful  to  it. 

EXAGGERATION  [in  Painting]  is  a  Method 
whereby  the  Artill  reprefenting  things,  charges 
them  too  much,  or  marks  them  too  ftrong,  either 
in  refpeff  of  the  Defign  or  the  Colouring. 

EXAMINERS  in  Chancery ,  are  two  Officers 
that  Ex  amine ,  upon  Oath,  Witnefles  produced 
on  either  fide,  upon  fuch  Interrogatories  as  the 
Parties  to  any  Suit  do  exhibit  to  that  purpofe; 
and  fometimes  the  Parties  themfelves  are  by  parti¬ 
cular  Order  examined  alfo  bv  them. 

EXANASTOMOSIS  [of  1%  and 
Gr.]  is  an  opening  of  the  extremity  of  theVel- 
fels.  Blanchard. 

EXANTHEMA  [’E of  uZapSiu,  Gr. 
to  Jlourifb]  is  a  certain  Effiorefcence  upon  the  Skin 
of  the  Head,  like  thofe  which  appear  in  the  Skin 

of 
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of  the  whole  Body.  It  is  defcribed  two  Ways  by 
Sennsrtus ;  one  is,  that  at  leaft  it  changes  the  co¬ 
lour  of  the  Skin^  as  in  continued  malignant  Fevers* 
Wherein  the  Skin  is  Ipotted  as  with  Flea-bites  ; 
the  other  is,  when  certain  little  Swellings  break 
out  of  the  Skin,  which  may  be  call’d  Papilla 
Blanchard. 

EXARTHREMA,  the  fame  With  Luxatio. 

EX  AH  T1CULATION.  See  Dislocation. 

EXCENTRICK,  the  fame  with  Eccentric k. 

EXCEfTlO,  is  the  incorporation  or  mixture  of 
dry  Powders  with  lome.Moilhire  or  other.  Thus 
Eleftuaries  are  made.  Powders  and  Pulps  aremixt 
with  lloney  orSyrup  5  and  the  Powder  of  Pills  with 
Syrup,  Honey,  Wine,  or  Juice. 

EXCEPTION,  in  the  Lai y,  is  a  Stop  or  Stay 
to  an  Aftion  ;  being  ufed  in  the  Civil  and  Com¬ 
mon  Law  both  alike,  and  in  both  divided  into 
Dilatory  and  Peremptory. 

EXCEPTIVE  Prcpojitions,  are  thofe  where  a 
thing  is  affirmed  of  the  whole  Subjett,  except  fome 
one  of  the  Inferiors  of  the  Subject,  by  adding  a 
Particle  of  Exception,  which  denotes  that  what 
is  predicated  does  not  agree  with  that  Inferior, 
Which  vilibly  includes  two  Judgments,  and  ren¬ 
ders  thole  Proportions  compofed  in  Senfe.  As  if 
one  ihould  lay,  None  of  the  Softs  of  the  ancient 
Philofophers ,  except  that  of  the  Platonic,  have  ac¬ 
knowledg'd  God  to  he  Incorporeal.  The  Covetous 
Alan  does  nothing  well  but  when  he  dies. 

EXCHANGE,  in  Common  Law,  is  as  much  as 
Permutation  with  the  Civilians.  It  hath  a  pecu¬ 
liar  Signification,  and  is  ufed  for  that  Compenfati- 
on  which  the  Warranter  mull;  make  to  the  War¬ 
rantee,  Value  for  Value,  if  the  Land  warranted 
be  recovered  from  the  Warrantee. 

EXCHEQUER,  is  the  Court  or  Place  to  which 
are  brought  all  the  Revenues  belonging  to  the 
Crown . 

This  Gourt  confifts,  as  it  were,  of  two  Parts, 
whereof  one  dealeth  Specially,  in  the  hearing  and 
deciding  of  all  Caufes  appertaining  to  the  Prince’s 
Coffers:  The  other  is  called,  The  Receipt  of  the  Ex¬ 
chequer,  which  is  properly  employ’d  in  the  recei¬ 
ving  and  paying  Money.  It  is  alfo  a  Court  of 
Record,  wherein  all  Caufes  touching  the  Revenues 
of  the  Crown  are  handled. 

EXCISION,  the  cutting  out,  or  cutting  off  of 
any  part  of  the  Body. 

EXCLAMATION,  is  a.  violent  extenlion  of  the 
Voice,  when  the  Mind  comes  to  be  dilfurbed  and 
agitated  with  fome  furious  lmpulle  or  Pallion. 

EXCLUSIONS,  the  Method  of  Exclufxons  is 
a  Way  of  coming  at  the  Solution  of  Problems 
(in  numerical  Cafes)  by  previoufly  ejecting  or  ex¬ 
cluding  out  of  our  Conlideration,  fuch  Numbers 
as  are  of  no  ule  in  lolving  the  Queftion  ,*  and 
whereby  confequently  the  Procels  may  be  regular¬ 
ly  and  judiciouflv  abbreviated. 

An  account  of  which  Method,  Mr.  Frenicle 
gives,  in  the  Ouvrages  de  Mathematique ,  &c.  in 
Fol.  Paris ,  1 69  3. 

EXCLUSIVE  Proportions ,  are  thole  which  de¬ 
note,  that  a  Predicate  lb  agrees  with  its  Subject,  as 
to  agree  with  that  alone,  and  no  other :  Whence  it 
follows,  that  they  include  two  various  Judgments, 
and  by  confequence  are  compofed  in  Senfe.  Which 
is  exprelled  by  the  Word  ( only)  or  fome  fuch  like 
Words:  thus,  Virtue  only  makes  Nobility,  nothing 
elfe  renders  a  Rian  truly  Noble . 

EXCOMMUNICATO  Capiendo ,  is  a  Writ  di- 
re&td  to  the  Sheriff,  for  the  apprehenlion  of  him 
Vol.  1. 


who  ftandeth  obflinately  excommunicated  Forty 
Days;  for  fuch  a  one  not  feeking  Abfolution ,  hath, 
or  may  have,  his  Contempt  certified  into  the  Chan¬ 
cery  >  whence  iffueth  this  Writ  for  the  laying  of 
him  up  without  Bail  or  Mainprife,  until  he  con* 
form  bimlelf.  L. 

EXCOMMUNICATO  Deliberando ,  is  a  Writ 
to  the  Under-Sheriff,  for  the  Delivery  of  an  Ex¬ 
communicate  Perfon  out  of  Prifon,  upon  Certificate 
of  the  Ordinary  of  his  Conformity  to  the  T urifl 
ditlion  Ecclellailical.  L. 

EXCOMMUNICATO  Recipiendo ,  is  a  Writ 
whereby  Perfons  excommunicated  being  for  their 
Obitinacy  committed  to  Prifon,  and  unlawfully 
delivered  thence  before  they  have  given  Caution  to 
obey  the  authority  of  the  Church,  are  commanded 
to  be  fought  for,  and  laid  up  again.  L. 

EXCORIATION,  is  when  the  Skin  is  rubb’d 
or  torn  off,  or  fretted  away  from  any  part  of  the 
Flefh. 

EXCORTIC  ATION  :  See  Decortication. 

EXCREMENTS,  of:  an  animal  Body,  are 
\vrhatfoever  is  leparated  from  the  Aliments  after 
Conco&ion,  and  is  to  be  thrown  out  of  the  Body  ; 
as  the  Moilture  of  the  Mouth,  Spittle,  Snot,  Milk, 
Bile,  Sweat,  the  Wax  of  the  Ears,  the  Excrements 
of  the  Belly  and  Bladder.  Blanchard. 

EXCRESCENCE,  a  fuperfiuous  or  unneceffary 
piece  of  Flefh,  or  other  Matter  growing  on  cer¬ 
tain  parts  of  the  Bodies  of  Animals ,  contrary  to, 
or  beyond  the  ordinary  Structure  of  Nature,  as 
Wens,  Warts,  or  any  fort  of  Swelling,  and  more 
particularly  a  flefhy  Tumour. 

EXCRETION,  the  feparating  of  Excrements, 
or  excrementitious  Humours  from  the  Aliments 
and  Blood. 

EXCRETORY  [in  Anatomy  f\  a  Term  apply?d 
to  certain  little  Ducts  or  Veffels,  which  make  part 
of  the  Structure  or  Compofition  of  the  Glands. 

Circles  of  EXCURSION  [in  Afronomy, J  are 
Circles  parallel  to  the  Ecliptick,  at  fuch  diitance 
from  it,  as  is  capable  of  comprehending  or  bound¬ 
ing  the  greateft  Digreilions  of  the  Planets  from  the 
lame  ;  which  is  commonly  about  10  Degrees. 

EXECUTION  [in  Common  Law)\  fignifies  the 
laff  Performance  of  an  Ad :  As  of  a  Fine ,  or  of  a 
Judgment  ;  that  of  a  Fine ,  is  the  obtaining  Poff 
leffion  actually  of  things  contained  in  the  lame  by 
vertue  thereof,  which  is  either  by  Entry  into  the 
Lands  or  by  Writ. 

There  are  two  forts  of  Executions ,  one  Final , 
another  with  a  Qucufque ,  rending  to  an  End. 

An  Execution  Final ,  is  that  which  maketh  Mo¬ 
ney  of  the  Defendant’s  Goods,  or  extendeth  his 
Lands,  and  delivereth  them  to  the  Plaintiff ;  for 
this  the  Party  accepteth  in  Satisfaction,  and  this  is 
the  End  of  the  Suit,  and  all  that  the  Xing’s  Writ 
commandeth  to  be  done. 

The  other  Sort  with  a  Quoufque,  is  tending  to 
an  End,  and  not  Final,  as  in  the  Cafe  of  a  Capias 
ad  Satisfaciendum ,  &c.  This  is  not  final,  but  the 
Body  of  the  Party  is  to  be  taken,  to  the  intent  and 
purpofe  to  fatisfy  the  Defendant  ;  and  his  lmpri- 
lonment  is  not  abfolute,  but  until  the  Defendant 
do  latisfy  :  So  that  the  Body  is  but  a  Pledge  for 
the  Debt. 

EXECUTIONE  facienda ,  is  a  Writ  command¬ 
ing  Execution  of  a  Judgment.  L. 

EXECUTIONE  facienda  in  Withernamium ,  is 
a  Writ  that  lieth  for  the  taking  of  his  Cattle,  who 
formerly  hath  convey’d  out  of  the  Country  the 
Cattle  of  another ;  fo  that  the  Bayliff  having  An. 
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thority  from  the  Sheriff  to  replevy  the  Cattle  fo 
convey’d  away,  could  not  execute  his  Charge.  L. 

EXECUTOR,  is  he  that  is  appointed  by  any 
Man  in  his  lad  Will  and  Tefiament,  to  have  the 
dilpofingof  all  hisSubftance,  according  to  the  Con¬ 
tents  of  the  laid  Will.  This  Executor  is  either  Par¬ 
ticular  ox  Univerfal:  Particular ,  as  if  this  or  that 
thing  only  be  committed  to  his  Charge :  Univerfal , 
if  all. 

EXECUTOR  de  J 'on  tort ,  is  he  that  takes  upon 
him  the  Office  of  an  Executor  by  Intrulion,  not 
being  lo  conftituted  by  the  Telfator,  nor  for  want 
thereof  appointed  by  the  Ordinary  to  adminifter. 

EXEGESIS  [’E%)iy>ur/{  of  Gr.  to  ex¬ 

plain,]  an  Explication  ;  alfo  a  Difcourfe  by  way 
of  Explication,  Comment,  or  Eclairciffement  on 
any  thing. 

EXEGESIS  Numerofa  aut  Linealis ,  is  the  Nu¬ 
meral  or  Lineal  Solution  or  Extraftion  of  Roots 
out  of  adfe&ed  Equations  in  Algebra ,  firfi:  inven¬ 
ted  by  Vieta.  Ozanam  calls  it  La  Rhetique.  Of 
this  you  have  a  very  good  Account  by  the  famous 
Mr.  Collins ,  in  Phil.  Tranf  N.  4 6.  L. 

EXEMPLIFICATION  of  Letters  Patents ,  is 
a  Copy  or  Duplicate  of  Letters  Patents,  made  from 
the  lnrollment  thereof,  and  fealed  with  the  Great 
Seal  of  England ;  which  Exemplifications  are  as 
effectual  to  be  filed  or  pleaded  as  the  Originals 
themfelves. 

Note ,  That  nothing  but  Matter  of  Record 
ought  to  be  exemplified. 

EXEMPL1FICATIONE,  is  a  Writ  granted  for 
the  Exemplification  of  an  Original. 

EXERGUM  [of  and  ip yov,  Gr.  a  Work,]  a 
little  Ipace  around  or  without  the  Work  or  Fi¬ 
gures  ct  a  Medal,  which  is  left  for  an  Inlcription, 
Cypher,  Device,  Date,  Sc  to  be  put. 

EXf  OLi  ATION  [of  ex  and  folium ,  L.  a  Leaf,] 
a  Turn  apply’d  by  Surgeons  to  the  Icaling  of  a 
Bone  ;  or  its  riling  and  leparating  in  Leaves  and 
Lamirre.  L. 

An  EXFOLIATIVE  Trepan ,  [in  Surgery,*]  a 
Trepan  or  lort  of  lnfirument  to  Icrape,  and  at 
the  lame  time  to  pierce  a  Bone,  and  lb  to  exfoli¬ 
ate  or  to  raile  Leaves  or  f  lakes  one  after  another. 

EX  gravi  Querela ,  is  a  Writ  that  lieth  for  him, 
to  whom  any  Lands  or  Tenements  in  Fee  within  a 
City,  Town,  or  Borough,  being  deviiable,  are  de¬ 
viled  by  Will,  and  the  Heir  of  the  Devilor  entreth 
into  them,  and  detaineth  them  from  him. 

EXHALATION,  is  whatever  is  railed  up  from 
the  Surface  of  the  Earth  or  Water  by  means  of  the 
Heat  of  the  Sun,  that  of  the  fubterraneous  Fire, 
Sc.  fuch  as  Vapours,  Mills,  Fogs,  Sc. 

EXHALATIONS  and  Vapours ,  are  commonly 
us’d  indifferently  ;  but  they  are  dillinguilhed  by 
the  more  accurate  Writers,  who  appropriate  the 
Term  Vapour  to  thefe  moill  Fumes  that  are  rais’d 
from  Water,  and  other  liquid  Bodies;  and  thole 
dry  ones,  which  are  emitted  from  lolid  Bodies,  as 
the  Earth,  Fire,  Sulphurs,  Salts,  Minerals,  they 
call  Exhalations. 

So  that  if  Exhalations  be  taken  in  this  Senfe, 
they  are  dry,  lubtil  Corpulcles,  or  Effluvia,  which 
are  loolencd  and  freed  from  hard,  earthy  Bodies, 
either  by  the  Heat  of  the  Sun,  or  the  Agitation  of 
the  Air,  or  fiome  other  Caules ;  and  being  emitted 
upwards  to  a  certain  Height  of  the  Atmofphere, 
they  there  mix  with  the  Vapours ,  and  help  to  con- 
fiitute  or  form  Clouds,  and  thence  return  back  in 
Dews,  Mills,  Rain,  Snow,  Hail,  Sc. 


The  nitrous  and  fulphureous  Exhalations  are 
the  chief  Matter  of  which  Thunder,  Lightening, 
and  divers  other  Meteors  are  generated  in  the  Air 

True  and  permanent  Air,  according  to  Sir  lfaac 
Newton ,  is  formed  from  the  Exhalations  rais’d 
from  the  hardeit  and  moft  compart  Bodies. 

EXHAUSTED  Receiver ,  is  that  Body  or  Vefl 
fel  of  Glals,  Sc.  which  hath  the  Air  drawn  out  of 
it  by  Mr.  Boyle’s,  or  any  other  Engine  for  that  pur- 
pole  ;  and  which,  tho’  not  containing  an  abfoiute 
Vacuum ,  feems  to  be  empty  of  all  true  elafiick 
Air,  and  therefore  is,  properly  Ipeaking,  Exhau - 
fled  of  Air. 

EXHAUSTIONS,  a  Term  in  Mathematicls , 
where  they  have  what  they  call,  The  Method  of 
Exhauflions, of  frequent  Ufe  with  the  ancient  Ma¬ 
thematicians,  fuch  as  Euclid ,  Archimedes ,  Sc. 
This  is  founded  on  wffiat  Euclid  faith  in  his  tenth 
Book,  viz.  That  thofe  Quantities  wbofe  Difference 
is  lefs  than  any  a flign able,  are  equal',  for  if  they 
were  unequal,  be  the  Difference  never  lo  fmall, 
yet  it  may  be  fo  multiplied,  as  to  become  greater 
than  either  of  them;  if  not  lo,  then  it  is  really 
nothing.^  This  he  alfumesin  the  Proof  of  the  firli 
Prop,  of  Book  10.  which  is,  That  if  from  the 
greater  of  two  Quantities  you  take  more  than  its 
half  ,  and  from  the  Remainder  more  than  its  half, 
and  fo  continually,  there  will  at  length  remain  a 
Quantity  lefs  than  either  of  thofe  propofed. 

On  this  Foundation  they  demonfirate,  That  if 
a  regular  Polygon  of  infinite  Sides  be  lnfcribed  in, 
or  circumlcribed  about  a  Circle,  the  Ipace  that  is 
the  difference  between  the  Circle  and  the  Polygon, 
will,  by  degrees,  be  quite  exbaufied,  and  the 
Circle  equal  to  the  Polygon:  Vid.  Archimed.  de 
Dimenfone  Circuli.  tWallisV  Algebra,  P.  280. 
Pardie’j'  Elements  of  Geometry,  Book  4.  Prop.  28 

EXHIBIT  [in  Law,~\  is  when  a  Deed,  Acquit¬ 
tance,  or  other  Writing,  is  in  a  Chancery  Suit  ex¬ 
hibited  to  be  proved  by  Witnels;  and  the  Exami¬ 
ner  writes  on  the  back,  That  it  was  Ihewed  to  luch 
a  one  at  the  lame  time  of  his  Examination  :  This 
is  there  call’d  An  Exhibit. 

EXHIBITION,  was  anciently  an  Allowance 
for  Meat  and  Drink,  fuch  as  the  religious  Appro- 
priators  made  to  the  poor  depending  Vicar.  And 
this  Word  is  Hill  retained  in  the  Colleges  of  Ox¬ 
ford  and  Cambridge,  in  nearly  the  lame  Senfe. 

EXIGENDARY  :  See  Exigent er. 

EXIGENT,  is  a  Writ  that  lieth  where  the  De¬ 
fendant  in  an  Artion  Perlonal  cannot  be  found, 
nor  any  thing  within  the  County  whereby  he  may 
be  attached  or  di drained ;  and  is  directed  to  the 
Sheriff,  to  proclaim  and  call  five  County  Days  one 
alter  another,  charging  him  to  appear  under  the 
pain  of  Outlawry.  This  Writ  lieth  alfo  in  an 
Indirtment  of  Felony,  where  the  Party  indited 
cannot  be  found. 

EX1GENTER,  is  an  Officer  in  the  Court  of 
Common  Pleas,  whereof  there  are  Four.  They 
make  all  Exigents  and  Proclamations  in  all  Acti¬ 
ons  where  Procefs  of  Outlawry  doth  lie,  and 
Writs  of  Superfedeas ,  as  well  as  the  Protonotaries 
upon  fuch  Exigents  as  were  made  in  their  Offices. 
But  making  Writs  of  Superfedeas  is  now  taken 
from  them  by  an  Officer  in  the  fame  Court. 

EX  Mero  motu,  are  Words  formerly  uled  in  any 
Charter  of  the  Prince,  whereby  he  lignifieth,  That: 
he  doth  that  which  is  contained  in  the  Cbater,  of 
his  own  Will  and  Motion ,  without  Petition  or 
Suggeftion  made  by  any  other;  and  the  effert  of 
thefe  Words,  are  to  bar  all  Exceptions  that  might 

be 
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be  taken  unto  the  Inftrument  wherein  they  be 
Contained^  by  alledging,  That  the  Prince  in  palling 
that  Charter,  was  abus’d  by  any  falfeSuggeftiom  L, 

EX  OFFICIO  By  a  Branch  of  a  Statute  of 
i  Eli 7..  i.  The  Queen,  by  her  Letters  Patents, 
might  authorize  any  Perfons,  Sc.  to  adminiiter  an 
Oath  Ex  Officio;  whereby  the  fuppofed  Offender 
Was  forced  to  confefs,  accufe,  or  clear  himlelf  of 
any  Criminal  Matter,  Sc.  But  this  Branch,  rela- 
ting  to  the  faid  Oath,  is  repeal’d  by  Stat.  17. 
Cdt.  i.C.  il. 

EXOMPHALOS  Gr*J.  15  a  Protu¬ 

berance  of  the  Navel,  common  to  Infants. 

EXONERATIONS  Sett*)  is  a  Writ  that  lieth 
for  a  King’s  Ward  to  be  disburthened  of  all  Suit* 
{§e.  to  the  County,  Hundred,  Leet,  or  Court-Ba¬ 
ron,  during  the  time  of  his  Wardlhip. 

EXOPHTHALMIA  [of  Gr.]  is  a 

Protuberance  of  the  Eye,  out  of  its  natural  Polition. 

EXOSTOSIS,  [’E£or«*i«  of  4|  and  oriov,  Gr.  a 
Bone,]  is  any  Unnatural  Protuberance  of  a  Bone; 
or  rather  a  Iwelling  caufed  by  a  Bones  being  out 
of  its  natural  Place  or  Pofition. 

EXPANSION.  Mr.  Lock  faith  this  Word  ex- 
preffes  the  Idea  Which  we  have  of  LaflingDiJlance , 
all  whofe  parts  exift  together,  which  is  a  Meta- 
phylical  Notion  of  the  Word.  What  is  meant  by 
it  in  a  Phyfical  Senfe,  you  will  in  part  lee  under 
Explojion •  Tho’  Expanfion ,  among  Naturalifls, 
is  often  taken  alfo  for  the  fwelling  or  increale  of 
the  apparent  Bulk  of  the  Fluids,  when  agitated  by 
Heat.  And  the  Quantity  of  this,  in  feveral  In- 
ftances,  Mr.  Halley  gives  m  Philof.  Tranf.  N.  197. 
where  he  (hews,  That  by  Experiment  Water  was 
found  by  him  to  expand  it  felf  one  26th  part  of  its 
Bulk  when  it  was  made  to  boil,  but  hardly  would 
it  expand  at  all  by  a  moderate  Heat. 

But  Mercury  did  with  a  very  gentle  Heat  ex¬ 
pand  it  felf  one  74th  part  of  its  ulual  bulk  when 
cold. 

Spirit  of  Wine ,  with  an  Heat  (at  highefl)  that 
was  much  lets  than  that  of  boiling  Water,  expan¬ 
ded  it  lelf  gradually  till  it  had  increafed  to  a  12th 
part  of  its  bulk  when  cold,  and  then  fell  a  boil¬ 
ing  and  emitting  Bubbles  copioufly. 

There  is  alio  an  Expanfion  of  Water  made  by 
freezing,  which  Mr.  Boyle,  in  his  Book  of  Cold, 
tells  us,  he  found  to  be  about  part  of  a  fpace 
more  than  the  Water  ufually  takes  up. 

The  Law  of  the  Expanjion  of  Air  is  this,  That 
the  Spaces  unto  which  Air  of  a  given  Quantity  is 
cornpreffed,  are  reciprocally  proportionable  to  the 
comprejfing  Weights.  Philof  Tran.  N.  13*  Whence 
Dr.  Gregory  proves,  AJlron.  p.  407.  That  a  Globe 
of  Air  of  but  one  Inch  in  Diameter,  if  it  had  fo 
great  an  Expanfion  as  it  will  have  at  a  Semidia¬ 
meter’s  Diiiance  of  the  Earth  from  it,  will  fill  all 
the  planetary  Regions,  as  far  as,  and  far  beyond 
the  Sphere  of  Saturn. 

EX  PARTE  tails ,  is  a  Writ  that  lyeth  for  a 
Bavliff  or  Receiver,  that  having  Auditors  afligned 
to  hear  his  Account,  cannot  obtain  of  them  rea¬ 
sonable  Allowances,  but  is  call;  intoPrifonby  them. 
The  manner  in  this  Cafe,  is  to  take  this  Writ  out 
-of  the  Chancery ,  direftcd  to  the  Sheriff,  to  take 
the  four  Mainpernors,  to  bring  his  Body  before  the 
Barons  of  the  Exchequer ,  at  a  Day'  certain,  and  to 
warn  the  Lord  to  appear  at  the  fame  time. 

EXPECTANT,  Fee,  in  Common  Law ,  fignihes 
Land  given  to  a  Man,  and  to  the  Heirs  of  his  Body, 
the  Remainder  to  him  and  his  Heirs.  Here  is  a 
Fee-Simple  Expectant  after  the  Eltate  Tail. 


EXPECTORATION  [in  Medicine ]  the  aft 
of  evacuating  or  bringing  up  of  Phlegm  or  other 
Matter  ftom  the  Lungs,  by  coughing,  hoking, 
(bitting,  Sc. 

EXPEDITATION  [in  the  Forejl  Law]  the 
cutting  out  the  Ball  of  Dogs  Fore-feet,  in  order  to 
preferve  the  King’s  Game. 

EXPENSIS  miliium  levandis,  is  a  Writ  direfted 
to  the  Sheriff,  for  levying  the  allowance  for  Knights 
in  Parliament. 

EXPENSIS  militum  non  levandis  ab  hominibus 
de  dcminico,  nec  A  Nativis,  is  a  Writ  to  prohibit 
the  Sheriff  from  levying  any  allowance  for  the 
Knights  of  the  Shire,  upon  thofe  that  hold  in 
ancient  Demefne,  Sc. 

EXPERIMENT  [i n  Philofophy]  is  the  trial 
of  the  ref iilt  or  effcft  of  certain  applications  and 
motions  of  natural  Bodies,  in  crdtr  to  difcover 
foiriething  of  the  morions  and  relations  of  them, 
to  afcertain  fome  Phenomena  or  the  caufes  of 

them.  _ 

EXPER1MENTUM  Cruets,  is  fuch  an  Experi¬ 
ment,  as  like  aCrofsfet  up  where  divers  waysmeet, 
to  direft  Travellers  in  their  true  Courfe,  guides 
and  direfts  Men  into  the  true  Knowledge  of  the 
nature  of  the  thing  they  enquire  after. 

EXPILATION  [in  the  Civil  Law]  the  aft  of 
withdrawing  or  diverting  any  thing  belonging  to 
an  Inheritance  before  any  Perlon  has  declared  him- 
felf  to  be  Heir  thereof. 

EXPIRATION,  is  an  alternate  Contraftion  of 
the  Cheft,  whereby  the  Air,  together  with  fuligu 
nous  Vapours,  is  expelled  by  the  Wind-pipe. 

EXPLETORY  Juft  ice.  See  Juft  ice. 

EXPLOSION,  properly  fignines  a  Hilling  off 
the  Stage;  but  by  Naturalifls,  an  aftion  of  the 
Animal  Spirits,  whereby  the  Nerves  are  ftlddenly 
contracted  ;  the  reafon  is,  That  fome  Heterogene¬ 
ous  Particles  are  mixed  wi'h  the  Animal  Spirits^ 
by  which  they  are  violently  expanded  and  driven 
into  a  Confulion,  like  the  parts  of  fired  Gunpow¬ 
der.  That  violent  Effervefcence,  Ebullition  and 
Expanfion  which  artfes  from  the  mixture  of  fome 
contrary  Liquors,  is  called  Explofion,  of  which 
Mr.  Boyle  gives  feveral  Experiments  at  the  end  of 
his  Experiments  about  Flame  and  Air  ;  as  when 
Spirit  of  Nitre  and  Spirit  of  Wine,  Oil  of  Vitriol 
and  Oil  of  Turpentine,  and  when  Oil  of  Vitriol 
and  Sal  Armoniac  are  mingled  together. 

EXPONENT  of  the  Ratio,  or  Proportion  be¬ 
tween  any  two  Numbers  or  Quantities,  is  the 
Quotient  ariling  when  the  Antecedent  is  divided 
by  the  Confequent :  thus,  6  is  the  Exponent  of  the 
Ratio  which  30  hath  to  5.  Alfo  a  Rank  of  Nurm. 
bers  in  Arithmetical  Progrejfion,  beginning  from  o, 
and  placed  over  a  Rank  of  Numbers  in  Geometri¬ 
cal  Progrejfion,  are  called  Indices,  or  Exponents: 
And  in  this  is  founded  all  the  Reafon  and  Demon- 
Bration  of  Logarithms;  for  Additiomnd  Subftra- 
ttion  of  thefe  Exponents,  anfwers  to  Multiplica¬ 
tion  and  Divifion  in  the  Geometrical  Numbers ,  as 
you  will  find  more  at  large  in  the  W ord  Logarithm . 

EXPONENTIAL  Curves,  are  fuch  as  partake 
both  of  the  Nature  of  Algebraick  and  Tranfcendant 
ones.  They  partake  of  the  former,  becaufe  they 
confift  of  a  finite  Number  of  Terms,  tho’  thofe 
Terms  themfelves  are  indeterminate  :  And  they 
are  in  fome  meafure  Tranfcendental,  becaufe  they 
cannot  be  algebraically  conflrufted. 

EXPONENTIAL  Equations,  are  fuch  as  Sir 
Ifaac  Neviton  calls  Geometrick  Irrationals  ;  they 
are  fometimes  alfo  call’d  Tranfcenfantal. 


EXT 
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EXPONENTIAL  Quantities,  are  fuch  whofe 
Exponents  are  indeterminate,  variable,  or  flowing 
Quantities ;  and  the  Quantities  are  of  feveral  De¬ 
grees  and  Orders.  When  the  Exponent  is  a  fimple 
indeterminate  Quantity,  ’tis  called  an  Exponential 
of  the  fir  It  or  lowelt  Degree. 

When  the  Exponent  it  lelf  is  an  Exponential 
of  the  firft  Degree,  then  the  Quantity  is  an  Expo¬ 
nential  of  the  fecond  Degree,  &c. 

Thus  zv  is  an  Exponential  of  the  firft  Degree  ; 
becaufe  the  Quantity  y  is  a  fimple  Hawing  Quan- 

X 

tity.  But  zy  is  an  Exponential  Quantity  of  the 
fecond  Degree ;  becaufe  y*  is  an  Exponential  of 

y 

X 

the  firft  Degree.  So  alfo  zy  is  an  Exponential 

y 

of  the  third  Degree ;  the  Expotent  yx  being  one 
of  the  fecond. 

See  D.  Bernoulli's  Tr  aft  at  us  de  principiis  Calculi 
Exponentialis :  And  Craig s  Correftion  alfo  of  a 
Midake  in  it ;  in  Phil.  Tranf.  N.  245.  p.  374. 

Hayes  Fluxions ,  p.  306.  Where  are  Ruies  to 
find  the  Fluxions  of  Logarithms ,  and  of  Powers , 
when  the  Exponents  are  flowing  Quantities.  As 
alfo  how  to  conftruft  Exponential  Curves ,  and  to 
determine  their  rangents. 

EXPRESSION,  in  Chymijlry  or  Pharmacy ,  is 
the  Term  for  the  Aft  ion  of  preifing  out  the  Juices 
or  Oils  of  Vegetables .;  and  thus  Oils  fo  made,  are 
called  Oils  by  ExpreJJion  ;  as  thole  made  by  Fire 
are  called  Sti'Iatitious  Oils. 

EXPRESSION  [in  Painting, ]  is  the  natural 
and  lively  Representation  of  theSubjefts,  or  the  fe- 
vtral  Objtfts  intended  to  be  fhewn. 

EXP  REST  Oils ,  are  thofe  that  are  prepared  by 
fqueezing  out  the  oily  Juice  of  Fruits  or  Seeds; 
fuch  as  Oil  Olive,  Oil  of  l'weet  and  bitter  Almonds. 

EXPROMISSOR,  [in  the  Civil  Law,~]  is  one 
that  difcharges  the  firlt  Debtor,  and  takes  the  Bur¬ 
den  upon  himfelf. 

EXPURGAT  ON  [in  AJlronomy ,J  a  Term  us’d 
by  fome  Authors,  for  the  State  or  Aftion  of  the 
Sun,  wherein,  after  it  has  been  eclipfed  and  hid  by 
the  interpofition  of  the  Moon,  it  begins  to  appear 
again  ;  the  fame  that  modern  Aftronomers  call 
Em  erf  on. 

EXSICCATION  [in  Chymijlry,  t3c.~\  is  the  aft 
of  drying  or  evaporating  the  moifture  of  a  thing  L. 

EXTASY  [’E§T5*07<,  Gr.J  is  a  Depravation  of 
the  Judgment  and  Imagination,  familiar  to  mad 
and  melancholy  Perfons. 

EXTEND.  To  extend,  in  a  Legal  Senfe,  ligni- 
fies  the  valuing  of  Lands  and  Tenements  of  one 
bound  by  Statute,  and  hath  forfeited  his  Bond, 
to  fuch  an  indifferent  Rate,  as  that,  by  the  yearly 
Rent,  the  Obligator  may  in  time  be  fully  paid 
his  Debt. 

EXTENDI  Facias ,  is  a  Writ  commonly  called, 
A  Writ  of  Extent,  whereby  the  Value  of  the  Land, 
$§c.  is  commanded  to  be  made  and  levied  in  di¬ 
vers  Cafes.  L. 

EXTENSION  [in  Phyfcks,' ]  is  that  whereby  a 
thing  is  conftituted  long,  broad,  or  deep,  $3c.  L. 

EXTENSOR  Carpi  Radialis,  is  a  MulcJe  of  the 
Writ!,  by  fome  called  Bicornis ,  and  Radiceus  ex - 
ternus.  It  has  two  Beginnings,  and  indeed  feems 
to  be  two  dillmft  Mufclts,  the  outermoit  ariling 
fielhy  above  the  external  Protuberance  of  the  Os 
Humeri,  immediately  below  the  Supinator  Radii 
Longus ;  in  its  defcent  becomes  a  ilefhy  Belly,  and 


grows  tendinous  above  the  middle  of  the  Radius 
The  other  Beginning  of  this  Mufcle  is  partly  lielhy 
and  partly  tendinous  below  the  former,  either  from 
the  Apex  of  the  Extuberance  of  the  Os  Humeri, 
or  fuperior  part  of  the  Radius ,  and  continues  fielhy 
lomewhat  lower  than  the  fuperior,  both  Tendons 
marching  under  the  Extenfores  Pollicis ,  run  under 
the  Ligament um  Annulare,  and  are  inferted  to  the 
fuperior  parts  of  the  OJfa  metacarpi  of  the  fore 
and  middle  Fingers*  L. 

EXTENSOR  Carpi  Ulnaris,  is  a  Mufcle  of  the 
Wrift,  which  hath  an  acute  tendinous  Beginning 
from  the  outward  Extuberance  of  the  Os  Humeri , 
and  becomes  ilefhy  as  it  defcendeth,  according  to 
the  length  of  the  Cubit ,  growing  tendinous  again, 
as  it  marcheth  over  the  ii  ferior  part  of  the  Ulna  ; 
and  palling  under  the  annular  Ligament,  it  is  in¬ 
ferted  to  the  fuperior  part  of  the  metacarpal  Bone 
of  the  little  Finger.  If  this  Mufcle  and  the  Ulna¬ 
ris  Flexor  aft,  they  move  the  Hand  iideways  to¬ 
wards  the  Ulna  ;  and  in  like  manner,  if  the  Radi¬ 
alis  Flexor  and  Extenfor  aft,  they  move  it  towards 
the  Radius.  A. 

EXTENSOR  Digitorum  Communis,  feu  Digito - 
rum  Tenfor ,  is  a  Mufcle  of  the  Fingers,  which  has 
an  acute  tendinous  Origination  from  the  outward 
Extuberance  of  the  Os  Humeri ,  between  the  Ex¬ 
tenfores  Carpi,  becoming  ilefhy  in  lefs  than  half  its 
progrefs.  It  is  divided  into  three  portions,  which 
become  fo  many  Tendons,  (of  which  the  middle- 
moll  is  the  longed)  palling  under  their  annular  Li¬ 
gaments  between  the  lowed  parts  of  the  Ulna  and 
Radius,  march  leparately  over  the  Dorfum  Ma¬ 
nus,  and  remitting  tendinous  Filaments  to  each 
other  as  they  pals  the  fird  Internodes  of  each  Fin¬ 
ger,  and  are  afterwards  inferted  to  the  fuperior 
parts  of  the  fird,  fecond,  and  third  Bones  of  the 
fore,  middle,  and  third  Fingers. 

There  being  no  Force  required  in  the  Extenfion 
of  the  Fingers,  we  need  not  wonder  that  the  Mu- 
fcles  employ’d  in  that  Olhce,  are  no  larger  in  pro¬ 
portion  to  their  Antagonids. 

EXTENSOR  lndicis ,  feu  Indicator,  is  a  Mu¬ 
fcle  of  the  Fingers,  which  ariles  fielhy  from  the 
middle  of  the  external  part  of  the  Ulna,  next  the 
Radius,  immediately  below  the  Extenfores  Pol¬ 
licis,  and  defending  obliquely,  becomes. tendinous 
as  it  paffes  under  the  annular  Ligament  at  the 
lower  part  of  the  Radius  and  Carpus ,  palling  over 
the  Os  Metacarpi  lndicis,  and  joining  with  the 
Tendon  of  the  Extenfor  Communis,  is  inferted 
with  it  to  the  fuperior  part  of  the  third  Bone  of 
the  fore  Finger.  The  Tendon  of  it  is  fometimes 
divided.  Its  Name  declares  its  Ule,  which  is  to 
extend  the  Fore-Finger.  L. 

EXTENSOR  Primi  Internodii  Pollicis ,  is  a 
Mufcle  of  the  Thumb,  which  arifes  tendinous 
from  the  upper  part  of  the  Ulna,  immediately 
below  the  Supinator  Radii  brevis ,  foon  growing 
flelhy,  and  becomes  tendinous  again,  as  it  defcends 
obliquely  over  the  Tendons  of  the  Radialis  Ex¬ 
tenfor,  and  is  inferted  to  the  fuperior  part  of  the 
fir  11  Bone  of  the  Thumb  This  is  divided  into 
two,  and  fometimes  into  three  diilinft  Mufcles.  L. 

EXTENSOR  Secundi  Internodii  Ojjis  Pollicis , 
is  a  Mufcle  of  the  Thumb,  which  ariles  broad  and 
fielhy  from  that  part  of  the  Radius  next  the  Ulna , 
and  becoming  tendinous,  palfes  under  the  fame  In- 
volucrum ,  with  the  Tendons  of  the  Extenfor  pri¬ 
mi,  &c.  to  its  Implantation  of  the  fuperior  part 
of  the  fecond  Bone  to  the  Thumb.  L. 
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EXTENSOR  Tertii  Inter  no  in  OJJis  Polite  is , 
is  a  Mulcle  of  the  Thumb,  which  has  a  broad, 
partly  tendinous,  but  chiefly  flefiry  Origination 
from  the  Ulna-,  immediately  below  the  beginning 
of  the  Extenfor  primi  Internodi or  between  it 
and  the  Indicator  ;  as  alfo  from  the  Ligament  be- 
tween  the  laft  named  Bone  and  the  Radius  ; 
whence  defending  obliquely,  becoming  tendinous 
as  it  marches  in  a  proper  Sinus  on  the  inferior  Ap * 
pendix  of  the  Radius ,  wherein  it’s  encloled  by  its 
annular  Ligament,  and  pail'es  over  the  two  Ten¬ 
dons  of  the  Radialis  Extender ,  to  its  Infertion  at 
the  fuperior  part  of  the  third  Bone  of  the  Thumb. 
When  this  acts,  it  does  not  only  extend  theThumb, 
but  brings  it  fomewhat  backwards,  infomuch  that 
fome  Perl’ons  can  place  it  on  the  fuperior  and  back 
part  of  the  Oja  Metacarpi.  L. 

EXTENSOR  Minimi  Digit} ,  is  a  Mulcle  which 
ariles  partly  tendinous  at  the  Extremity  of  the  ex¬ 
ternal  Apophyjis  of  the  Os  Humeri ;  and  partly 
flelfly  from  the  fuperior  part  of  the  Ulna,  between 
the  Extenfor  Communis  Digit orum ,  and  Mufculi 
Ulnaris  Extenfor ;  and  becoming  tendinous  as^  it 
pailes  under  the  Ligamentum  Annulare  at  the  Car- 
■pus  it  is  there  divided  into  two,  fometimes  three 
Tendons,  which  are  united  in  one  at  its  Infertion 
to  the  fuperior  part  of  the  third  Bone  ol  the  little 
Finger.  Its  Name  declares  its  ACtion.  L. 

EXTENSOR  Pollicis  Pedis  Brevis ,  is  a  Mufcle 
of  the  great  Toe,  ariling  flelhy  from  the  fore  part 
of  the  Os  Calc  is,  being  dilated  into  a  Belly,  loon 
becomes  a  long  Bender  Tendon,  palling  obliquely 
over  the  upper  part  of  the  Foot,  and  is  inlerted 
to  the  fuperior  part  of  the  fecondBone  of  the  great 
Toe,  which  it  extends  or  pulls  upwards.  L , 
EXTENSOR  Pollicis  Pedis  Lomus,  is  a  Mufcle 
of  the  great  Toe,  which  takes  its  beginning  large 
and  flelhy,  from  the  fore  part  of  the  Fibula ,  from 
immediately  below  its  fuperior  Appendix ,  to  four 
Finger’s  Breadth  above  the  inferior  one  5  and  de¬ 
fending  under  the  Ligamentum  Annulare  of  the 
Tar  [us,  between  the  Tendon  of  the  Tibialis  Ani¬ 
ens  and  thole  Tendons  of  Extenfor  Pedis  Longus , 
and  marching  along  the  fuperior  part  of  the  Foot, 
is  inferred  to  the  upper  part  of  the  fecond  Bone  of 
the  great  Toe.  Its  Name  intimates  its  Ule  to  be, 

to  extend  the  Toe.  L. 

EXTENT  [in  Law,\  hath  two  Significations, 
fometimes  fignlfying'a  Writ  or  Commiffion  to  the 
Sheriff  for  the  valuing  of  Lands  or  Tenements ; 
fometimes  the  Aft  of  the  Sheriff  upon  this  Writ. 
But  it  frequently  lignifies  theEftimate  or  Valua¬ 
tion  of  Lands,  which,  when  done^  to  the  utmoft 
Value,  was  laid  to  be  in  the  full  Extent. 

EXTERGENT  Remedies  :  See  Abjlergent. 

EXTERIOR  Polygon  :  See  Polygon  Exterior. 

EXTERIOR  Talus:  See  Talus. 

EXTERNAL  Angles ;  See  Angles  external. 

EXTERNUS  Auris,  vel  Luxator  externus ,  is  a 
Mufcle  which  lies  in  the  upper  part  of  the  Meatus 
Auditorius ,  having  a  fhort  flelhy  Body,  with  a 
long  flender  Tendon.  It  anfes  from  the  external 
and  fuperior  Margin  of  the  Meatus  Auditorius , 
loon  becoming  a  flender  Tendon,  pailes  direCtly  to 
the  upper  part  of  the  Membrnna  Tympani ,  on 
which  it  defeends  for  lome  fpace  to  its  Infertion 
in  the  long  Brocefs  of  the  Malleus ,  where  u  is  con¬ 
tiguous  to  the  laid  Membrane.  This  draws  the 
Manubrium  of  the  Malleus ,  together  with  the 
Membrani  Tympani ,  forwards.  L. 

EXTINCTION  [in  Cbymiftry ,  &c.]  is  when  a 
Metal,  Mineral,  Sc.  has  been  heated  red  hot  in  the 
Vol.  I. 


Fire,  and  afterwards  is  plunged  into  fome  Fluid 
to  loften  and  temper  its  Aicrimony ;  or  to  com¬ 
municate  its  Vert ue  to  the  Liquor  ;  or  to  give  it 
a  Temper,  as  the  putting  Steel  into  Water,  Sc* 
EXTINGUISHMENT  [in  Law,']  is  an  EffeCt 
of  Confblidation  ;  as  if  a  Man  have  a  yearly  Rent 
due  to  him  out  of  any  Latids,  and  afterwards  pura 
chafe  the  lame  Lands ;  now  both  the  Property  and 
Rent  are  confolidated  or  united  into  one  Pofleffor, 
and  therefore  the  Rent  is  laid  to  be  extinguijhed . 
Alfo,  where  a  Man  hath  a  Leafe  for  Years,  and 
afterwards  buyeth  the  Property  ;  this  is  a  Confoli- 
dation  of  the  Property  and  the  Fruits,  and  is  an 
Extinguishment  of  the  Leafe.  So  if  a  Man  have  a 
Highway  Appendant,  and  after  purchafe  the  Land 
whereon  the  Highway  is,  then  the  Highway  is 
extind ;  and  fo  it  is  of  Common  Appendant. 

EXTIRPATIONE,  is  a  Writ  Judicial  that  li- 
eth  again  ft  him,  who,  after  a  VerdiCt  found  againft 
him  for  Land,  doth  malicioufly  overthrow  any 
Houle  upon  it,  Sc.  And  ’tis  either  ante  Judicium , 
or  pojl  Judicium.  L. 

EXTIRPATION,  is  the  cutting  off,  or  out  of 
the  Body  any  Part ;  tho’  cutting  off  a  Part  is  more 
properly  called  Amputation. 

EXTORTION,  a  Law  Term,  fignifying  an  um 
lawful  or  violent  wringing  of  Money,  or  Money- 
worth  from  any  Man  :  As  alfo,  the  ExaClion  of 
unlawful  Ufury,  winning  by  unlawful  Games, 
and  all  taking  more  than  is  due. 

EXTRACT,  is  that  pure,  umnix’d,  and  effica- 
cious  Subftance,  which,  by  the  help  of  fome  Li¬ 
quor,  is  feparated  from  the  duller  and  more  unac- 
tive  parts  of  Plants,  Sc.  This  ExtraCf  is  ufually 
of  the  Confiftence  of  a  ftiff  Ele&uary.  All  Ex¬ 
tracts  of  Vegetables,  are  made  after  the  following 
manner. 

Bruife  the  Body, -or  powder  it  grofly,  and  then 
let  it  fteep  warm  a  convenient  while  in  fome  pro¬ 
per  Water,  as  from  12  Hours  a  Day,  So.  according 
to  the  Nature  of  the  Plant  ;  at  leaft,  let  the  Li¬ 
quor  juft  boil,  and  then  prefs  it  hot  thro’  a  Cloth  ; 
after  this  evaporate  the  filtered  Liquor  to  its  due 
Conliftence. 

Thus  are  the  Extracts  of  Rhubarb ,  Gentian , 
Wormwood,  &c.  made. 

EXTRA  Judicial  [in  Lawf\  is  when  Judgment 
is  given  in  a  Caufe  or  Cafe  not  depending  in  that 
Court  where  fuch  Judgment  is  given,  or  wherein 
the  Judge  has  not  JunldiCtion. 

EXTRACTION,  is  a  feparating  of  the  fubtle 
Part  of  a  mixed  Body,  from  the  more  grofs :  For 
Example ,  when  the  Strength  of  any  Medicine  is 
extracted  by  Spirit  of  Wine,  that  which  is  left  af¬ 
ter  the  Evaporation  of  the  Menjlruum,  is  called 
the  Ex  trad. 

EXTRACTION  of  Roots ,  in  Mathematicks,  is 
the  Method  of  finding  out  the  true  Root  of  any 
Number  or  Quantity  given:  See  Square  Root ,  Cube 
Root,  &c. 

In  Phil  of.  Tranf.  N°.24o.  the  ingenious  Mr.  A  hr. 
de  Moivre  gives  the  following  Method  of  ex - 
trading  the  Root  of  an  infinite  liquation. 

theorem. 

If  n%  +  b  z1  *f-  -f-  dz+  -j-  Pz5 

Sc.  wzgy  +  by1  +  h*  +  S 
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Then  will  z  be  —  y  4  - — ~—~-H  y*  4 
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For  the  underftanding  of  this  Series*  and  in  order 

to  continue  it  as  far  as  we  plea  ft,  it  is  to  be  obfer- 
ved, 

1.  That  every  Capital  Letter  is  equal  to  the  Co¬ 
efficient  of  each  preceding  Term  :  Thus,  the  Letter 

#  is  equal  to  the  Coefficient  b~bAl 

a  • 

2.  That  the  Denominator  of  each  Coefficient  is 
always  a. 

3-  That  the  firft  Member  of  each  Numerator,  is 
always  a  Coefficient  of  the  Series  gy  +hy*  +  iv\ 
&c.v7z.  The  firft  Numerator  begins  with  the  Co¬ 
efficient  g,  the  fecond  Numerator  with  the  fecond 
Coefficient  b,  and  fo  on. 

4  That  in  every  Member  after  the  firft,  the  Sum 
of  the  Exponents  of  the  Capital  Letters  is  always 
equal  to  the  Index  of  the  Power  to  which  this 
Member  belongs:  Thus,  confidermg  the  Coeffici. 

ent - zELtllzEN0  A^~dA^  which 

belongs  to  the  Power  y*  we  ffiall  fee  that  in  every 
Member  b  *b  AC,  3c  A*  Bd,  A*  the  Sum 
of  the  Exponent  of  theCapital  Letters  is  4.  (Where 
it  may  be  taken  notice  of,  that  by  the  Exponent  of 

a  u  rn’  1S-  r!?eant  ^1C  Number  which  expreffes 
what  Place  it  has  m  the  Alphabet  :  Thus  4  is  the 
Exponent  of  the  Letter  D .)  Hence  is  derived  this 
Rule  for  Fncllng  the  Capital  Letters  of  all  the 
Members  that  belong  to  any  Power. 

Combine  the  Capital  Letters  as  often  as  you  can 
make  the  Sum  of  the  Exponents  equal  to  the 
Index  of  the  Powers  to  which  they  belong. 

5.  That  the  Exponents  of  the  fame  Letters  which 
are  written  before  the  Capitals,  exprels  how  many 
Capitals  there  are  in  each  Member. 

r1ATNu1meral  FlSures  or  Uncia  that  oc¬ 
cur  in  thele  Members,  exprefs  the  number  of  Per¬ 
mutations,  which  the  Capital  Letters  of  each 
Member  are  capable  of. 

F or  the  Demonftration  of  this, 

Suppofe  z~Ay  +  By *  4  Cf  4  DyS  &• 
Subftitute  this  Series  in  the  room  of  2,  and  the 
Powers  of  this  Series  in  the  room  of  the  Powers  of 
z-,  there  will  arile  a  new  Series:  Then  take  the 
Coefficients  which  belong  to  the  feveral  Powers  of 
y,  in  this  new  Series,  and  make  them  equal  to  the 
correlponding  Coefficients  of  the  Series  cv  4.  h  vl 
-f  and  the  Coefficients  A,  B,%  D,  8c. 

will  be  found  much  as  is  determined  in  the  Theorem. 

This  Theorem  might  have  been  made  much  more 
general,  by  fuppofing 


This  Theorem  may  be  applied  to  what  is  called 
the  Reversion  cf  Senes ;  iUch  as  finding  the  Num- 

7,  {l7u  «  I1%arUh™  given  ;  the  Sine  from  its 
Jrk  ;  the  Ordinate  of  an  Elliplis  from  an  Area. 
given  to  be  cut  from  any  Point  in  the  Axis. 

But  to  make  a  particular  Application  of  it,  we’ll 
fuppofe  this  Problem  was  to  be  folved,  viz  The 
Chord  of  an  Ark  being  given,  to  find  the  Chord  of 
another  Ark  that  ffiall  be  to  the  firft  as  n  to  1. 

Let y  be  the  Chord  given,  z  the  Chord  required : 

Now  the  Ark  belonging  to  the  Chord j,  is  y-{-~  yi 

4  111  +  ^  " 

'  40  d*  ~ 


6dd 

5 y< 

met0  &c'  and  the  -Atk  belonging  to 

8c. 


the  Chord  2,  isZ-L  SE  4  _355  4/  _ 

~  <5  ‘  40  df4  '  1 1 2  «  - 

The  ft rft  of  theft  Arks  is  to  the  fecond,  as  1  to  n  5 
therefore  multiplying  the  Extremes  and  Means  to- 

+. 


gether,  we  ffiall  have  this  Equation,  Zy- 


6  d  * 

Ufys 

40 


ill  ,  $  T1  rs 

40  d*  «  U2  d6)  ^ c‘ 

■»  S  nyt  f 
*■  *  1 1 2  7s $  ^JCm 

Compare  theft  two  Series  with  the  two  Series  of 
the  Iheorem ,  and  you’ll  find  a~  1,  b~  o  c~ 

6  d1)d  —  °>  e  ~  f  ~  °>  g  —  »,  h  =  o, 

z  ”  1  =  4-f  m~  °> 

Hence  z  —  ny-j~^ ” ytf  Or  ny  4  L 


f  AP  f“PP??"g  A  t0  denote  the  whole*pre! 
ceedmg  Term,  which  will  be  the  fame  Series  as  Sir 
Ifaac  Newton  has  firft  found. 

be  folvecf  ^  Method  this  Seneral  Problem  may 

The  Abfcijfa  correfponding  to  a  certain  Area  in 
any  Curve  being  given,  to  find  the  Abfcijfa.  whoft 

^”ftPOndlng  ^  fhdl  bC  t0  the  'n  a  Slveri 

The  logarithmetick  Series  might  alfo  be  found, 
without  borrowing  any  other  Idea,  than  that  Lol 
gamthms  are  the  Indices  of  Powers. 

Let  the  Number,  whofe  Logarithm  we  enquire 

1  1  ZX  ^uPP°fe  its  Logarithm  to  be  a  z  4  b  z* 

4  c  8c.  1 

Let  there  be  another  Number  1  4  v  :  Therefore 
its  Logarithm  will  be  ay  4  by-  fcy\  8c. 

Now  if  1  +  z  :^7+>,  it  follows, 

TJiat  a  z  4  b  z2  f  cz^  8c.  :  a  y  4  b  v*  4 
4  8c.  : :  n:  1.  y  ~ 

lhat  is,  a  z  4  b  z1  4  c  z*,  8c.  zzz  n  a  y  4 
n  by*  4  n  c  4,  8c.  y  T' 

Therefore  we  may  find  the  Value  of  2,  expreft 
by  the  Powers  of  y.  x 

Again,  fince  1  4  z  - 

i~4  y  r—  1. 

That  is,  z  rm  n  y  4 

-  f,  8c. 


cy\ 


n 

1  4  y  ->  therefore  2  r=: 


n- 


n 


v-\-i  n-j-2,  m  m  1  ,  2 

az-]-bz  4^2  8c.~cy4.hv  4/v  + 

aJ]rthe  Powers  of  the  Series^ A yJ B  v* 
4  0, 8c.  defigned  by  the  univerfcl  Indicelmuft 
have  been  taken  fucceffively.  ; 


Therefore  2  is  doubly  expreft  by  the  Power  of 
y  •  Compare  theft  two  Values  together,  and  the 
C°emcients  a ,  b,  c,  8c.  will  be  determined,  excent 
the  fir  it  (a)  which  may  be  taken  at  Pleafure  and 
gives  accordingly  all  the  different  Species  o f/  0^/7 
rithms.  " 


The 
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The  following  Converging  Series  for  the  Ext  ratting  of  the  Roots  of  all 
whether  Simple  or  Adfetted,  the  late  Mr.  Walfei  if  the  Naw  Vffl  hciuatlons. 
and  defired  me  to  Pidlijk  1  JNav>  °ffice  fi*  me. 


X 


C^=  to  any  Abfolut'e  Number, 
let  “to  an7  dumber  affiumed. 

jfi  —  to  the  Exponent  of  any  Power. 

!7>  ri  the  feveral  Coefficients  in  any  Equation, 

Then,  in  any  Equation,  it  will  be 

+  IXX»  +?K*-J  ±rxx«-3  +  i,  &C.-SS  J. 

And  we  have  univerfally, 

— — — — x  B  “  3  AT”—1  + >■  X  k  1—  4  2Vn— 3  + 

±  +  pr,.—i  W-  +  qxn-2  iyn-r+  rxn-fw-^rg—- 

~  —  r— -i  )  ^  ^  • 

In  which  Series  obferve, 

I.  That  the  fame  Sign  in  the  given  Equation,  mull  be  in  the  Theorem  or  Series  tefpeaiveh- 

II.  Any  Term  winch  is  wanting  in  the  Equation,  muft  be  omitted  in  the  Series 
lit  The  Quotient  at  every  Operation  muft  be  made  a  new  A’. 

IV.  That  it  terminates  in  the  Root,  or  falls  into  a  Series,  if  it  be  a  Surd. 

»  Geometrical  Progreffion  fromUnity* 
VI.  The  nearer  Nis  taken  to  the  true  Root,  the  fooner  it  will  converge  to  it. 

thh  Sert'es,  a^d^e  Smfex^Mef  m  Number^  *  ***  ^  y°“  «■*  Account  of 


Mr.  Ralphfcn's  Method  in  railing  particular 
Theorems  for  extrafting  the  Roots  of  all  Equati¬ 
ons  whatfoever,  is  as  follows,  viz.  He  fuppofes 
the  Root  in  any  Equation  to  be  equal  to  a  Brno- 
mial  of  a  known,  andy  an  unknown  Quantity  ; 
and  then  fubftitutes  the  laid  Binomial  a-f-  y.  and 
its  refpeftive  Powers  for  at,  the  Root,  and  its  re. 
Ipethve  lowers  in  the  given  Equation,  and  then  ' 
rejects  (or  leaves  out)  all  the  Members  of  the  new 
Equation  wherein  there  is  any  of  the  Power  of  v 
(exceeding  the  Root)  and  with  the  other  Members 
makes  a  fuppofed  Equation,  and  thereby  finds  the 
iuppoled  value  of y  the  conveying  Part ;  which 
value  of  yy  will  be  affirmative,  if  the  Quantity  a 
was  taken  lefs  than  the  Root  or  Value  of  and 
therefore  to  be  added  to  the  Quantity  <3,  which 
Sum  will  be  a  new  Value  of  a',  but  if  the  Value 
of  a  was  taken  greater  than  the  Root  or  Value  of 
x’> ,  .Quantity  y  will  be  negative,  and  therefore 
to  be  lubllra&ed  from  the  Value  of  a ,  and  the  re¬ 
mainder  will  be  a  new  Value  of  a  equal  to  .r. 

The  Theorem  for  extrafting  the  Root  of  a 
Quadratick  Equation  is  formed  thus ; 

Example  I. 

Eet  xz~  2  be  a  fimpleQuadratick,  whole  Root 
x  is  required, 


Let  <  a+y  —  x 


Then  will  «*-{-  2ay-\-f-~ 

And  if  /  be  rejefted,  the  Equation  Will  be 
a  -f-  lay  ~b  whence 

y  —  -•  l  the  Theorem  for  extracting  the 

Root  of  the  given  Equation, 

Suppoffi  a  =  i 
Then  will  az=  i 

Then  by  the  Theorem  2— -i  —  2  ~o,  $— j? 

newtabIuego?lrmat‘Ve™Uft  **  ^  t0  for  * 

Hence 


Then  az 

la 


>  +C,  ;=1>  5 


(lei 


2S 


b 


^Therefore  repeating  the  Theorem 
—  =2  —  2,2$— —0,25  -^3  =  —  0,083* 

lIftVaffienof?atlVe  mUR  56  fabftra6led  from  the 

Thus,  1,  5 —0,  083  =  1, 417 a  new  Value 

of  a9  for  a  third  Operation; 

*=1,417 

2,  007889 
2*  =2, 834 

Then  repeating  the  Theorem 


-a 
2  a 


2  2,  007889-^2,  834 - 0,002783=31 

which  being  Negative  muft  be  fubftrafted  from  the 
fait  Value  of  a ,  Thus 


EX  T 


T-hns  X  4xn—  0,001785=1, 414217  =  *  the 
Roo ’required,  but  if  the  Value  of  *  were  more 
f?nr,relv  required,  this  Value  of  *  would  be¬ 
come  a  new  Value  of  a ;  and  after  this  Method 
you  may  proceed  till  you  come  infinitely  near  the 

T  The  Theorem  for  extrafting  the  Cube-Root  may 
be  railed  thus, 

Example  u. 

ai-t-3 

.  —  53  —  the  Theorem  for  extracting 

whence  y — r  —  LU  ^ 

the  Cube  Root. 

Suppoie 


Then  168  being  divided  by  142,  the  Quotient 
is  1  that  is,  y— 1,  which  being  affirmative,  lriuft: 
be  added  to  a,  which  was  4,  and  it  will  become 
&  ~**~  /|-  **"|'*‘  X  -  ^ # 

And  to  know  whether  5  be  one  of  the  Roots  of 
the  given  Cubic  Equation,  make  #—5,  and  by 
nn _ 'V1  and  then  divide  the 


Tranlpolition  x  —  5 

given  Equation  by  x- 
Thus, 

-5)  *3+i  3*  ' 


■5- 


a'* 


-IOAT— 400  (a:z  -{-  x8  ^  — }-  So 


38  V* — 10  a? 
18-r2 — 90X 


>-[- 80* — 400 
4-  Soar — 400 


a 


;2,  3 


b — rt3 
3  ** 


Then  will  a*xx  1 2, 167 
•  And  3^=215,87 
And  by  the  Theorem 

t3  —  12,  167  -r-  15,87=0  0,05  —  J) 


And  the  Quotient  gives  this  Quadratic  Equation 
Xi  -jr-iSx  ~  • —  80,  which  refolved  by  the  Rules 
in  the  preceeding  SeCtion^  the  Roots  of  it  will  be 
found  to  be  — - 10  and  —  B  5  therefore  the  three 
Roots  of  the  given  Cubic  Equation  are  —ft  5) 

_ 8,  either  of  which,  and  its  relpeftive  Powers, 

being  fubftituted  infiead  of  and  its  Powders, 
will  bring  the  given  Equation  to  nothing,  therefore 
thole  Numbers  are  the  Roots  required. 

Eut  if  there  had  been  any  remainder,  when  the 
given  Cubic  was  divided  by  x — 5)  t^en  3n  that 
Cafe,  5  would  not  have  been  one  of  the  Roots  of 
the  given  Equation,  and  then  a  muft  have  been 
made  equal  to  5,  and  by  the  Theorem  a  new  Va¬ 
lue  of  y  might  have  been  found  5  as  in  the  fol- 
lowmgExamples. 

Example  I. 

Let  x'}  —  >*— 2I0*  =  806= **— r**— dx  ==  £, 
be  the  given  Equation  whole  Roots  are  required  » 
Suppoie  as  before,  a-\-y~x~ 


ytoh  being  affirmativejnuft 
ls> 

AAnEby_reFa“n7g  ,he  Theorem 

^^-—13— 12, 977875 -^-i65  5d75=°3001333— d’j 

thf  fecond  approach,  which  added  to  the  firft 
the  \  1  ft  Value  of  a,  is  2,  35,  -ft 

approach  or  the  Ja  the  Cube  Root  0f  33  very 

°;°01  and  done3’- ith3  near  200  Figures  fewer  than 

in  &  m  ake’tbe  f™  reviving  an  affeded 

Cubick  ^“the  given  Cubich  Equation  be 
-j. , 3**— rov  =  400  F  —  to 
Let  a\y  -  *  ,  vi—x) 

Then  <  ca%-\-  2r  ay  4-  cf  —  c  x 
P  — da  • — y  d  —• — '  dx 

5'  'h  4. , +  yi. 4.  „*  +  2ca y + 'f-da-i}=* 
1" iv  reiidin?  every  Step  in  which  any  Power  of 
Tt  above  tlAoot*  thefollowing  Equation  w, 11 

"  -  •  _l ->  /74d -i-ca1^-^  a c  v — da- — uy — tq 

remain,  viz.  ai  -ft3  ay-ycu 

.  __  b—gi-c^+d wjj  jch  is  the  Theorem 

whence  y—  ^  +  2ac—d 

for  finding  the  Value  of  y. 

Let  us  take  a—  4>  t^en  *  _ -,^g 


And 


which  added  makes  —  272 

-ftZ>=  +40° 

4 -dazx.  -ft  4° 

Sum  is  -ft  44° 


c  *3  +  3**7+3*/+/: 

Then?— ca'— icay— cy*  —  or1 

y _ da — dy  =  — dx  That  is, 

a>  -f  3  #y  -ft  W  +f—caz--2cay--cy*—da—dy~y  b 
and  by  leaving  out  all  the  Quantities,  in  which 
any  of  the  Powers  above^  the  Root  of  y  are  found, 
the  Equation  will  ftand, 

Thus,  tf\-2)azy—ca'!—icay—da—dyz=:b]  whence 

_ b~(v-yca%-\rdg  ^  jy^e0rem  f0r  finding  the 

y  3a1  —  2ca  • —  d 
Value  of  y. 

Suppofe  a —  i  6 

Then  —  a)  xx —  4096 

4-  b~  800 
r4-f^==  1792 
*  4.  daxx  3520 


Sum  pofitive, 
Subftrad: 


6112 

4096 


Then  from  +  44° 

Subftraft  —  ^72 

Remains  +  r68  for  a  Dividend. 

4-3  4*  =  +  48 

F4-  iac  xz  4-  104 
1  *  * _ 

Sum  is  -ft  I52, 

Subftrad  —  dxz  10 

Remains  4-  142  foraDivifbr. 


Dividend  -ft  201  ^ 
4-3^  -  768 


-2  aczx — 224 
—  dr=— 220 


Sum  negative, 


—  444 


From 


EXT 


EXT 


From  -j-  =  7 68 

Subtract  —  444 

Remains  for  a  Divifor,  -f  324 


tient  will  be  -f  13 x  -4-  40  =0,  and  the  Roots 
of  this  Quadratic  Equation  will  be  found  —  5 
and  8;  therefore  the  Roots  of  the  given  Cubic 
Equation  are  20,  — -  5,  — 8. 


then  2016  divided  by  324  the  Quotient*  is  Example  If. 

\vhich  being  affirmative,  muft  be  added  to  16*  the  Let  it  be  required  to  find  one  of  the  affirmative 
Value  of  a  ;  the  Sum  is  22,  for  a  new  Value  of  a;  Values  of  #,  in  this  adfe&ed  Cubic  Equation-, 
for  by  tryal  it  will  be  found,  that  22  is  none  of  x}  -f-  438#* —  7825# — 98508430  =  0 

the  Roots  of  the  given  Equation  :  Therefore  to  re*  =*5-f  cxl  —  dx  =  ,b 


peat  the  Theorem, 


4-  3a*  =  *4S2 

—  laczxz — 308 

—  d  —  —  220 


The  Theorem  railed,  as  in~'  b—gi — ca1  \-da 

the  preceeding  Examples,  is  J  *  3<*z  4-  2 cet 


az±  300 


Sum  of  the  negative,  —  528 
SUbftraft  from  1452 


Suppole 

4-  3  a1 2=270000 
•j-  2 ca  —  362800 


For  a  Divifor, 


924 


a  tzz  22 


Sum  is  ~  632800 
Subftraft  —  7825 


—a>  rr — 10648 

4-  b  =  800 
-j-r/tlt=:3388 
-j-da  =  4840 


Remains  for  a  Divifor,  624975 

Then  —  a}  =-— *  27000000 
- — cax  — —  39420000 

1  ■■  ■  >■ 

Sum  66420000 


Sum  of  the  politive,  9028 
Subftratt  •  10648 


For  a  Dividend,  —*1620 

Then  —  1620  divided  by  4-  924,  gives —  iz=zy 
for  the  Quotient,  which  being  negative,  mull  be 
fubftra&ed  from  22,  the  former  Value  of  ay  and 
there  remains  21  for  a  new  Value  of  a :  And  to  re¬ 
peat  the  Theorem, 

4.3a*  =  1323 


*—  lea  — 


Sum  of  the  negative, 
Subftratted  from 


—  294 
— ‘220 

I323 


Divifor,  809 
azz  2t 

— a*-=z — 9261 

4-  b  =  800 
4-^=3087 
4 -da  -  4620 

Sum  of  the  4*  8507 
Subftraft  — -  9261 


Remains  for  a  Divid.  —  754 

And  by  dft  iding  —  754  by  809,  the  Quotient 
will  be  almoft  —  I  =r  y ;  which  being  negative, 
is  to  be  fubftra&ed  from  2i,  the  laft  V  alue  of  a  ; 
and  here  it  is  to  be  obferved,  that  tho’  the  Divilion 

of ^5 4  by  809,  does  not  amount  to  one,  yet  it 

is  to  be  taken  as  fuch,  in  order  to  make  a  tryal, 
that  it  may  be  dilcovered  whether  the  Root  requi¬ 
red  be  a  whole  Number  or  Fra&ion. 

Thus,  21  —  1  =  20  =  # 

Then  by  dividing  the  given  Equation, 

_ n  v1  —  22x  —  800  ==  o  by  .v —  20,  the  Quo* 

Vol.  I. 


4-  £  =  98508430 
-frda=z  2347500 

A  ■■■  ■'  — 

Sum  100855930 
Subftraft  « —  66420000 

For  a  Dividend,  34435930 

Then  34435930  divided  by  624975,  gives  55=j> 
in  the  Quotient,  which  being  affirmative,  mult  be 
added  to  300,  the  firlt  Value  of  ay  which  gives  355 
equal  to  the  lecond  Value  of  a  ;  and  by  repeating 
the  Theorem  feveral  times,  a  4 -y  will  be  found  to 
be  356, 97089681  =  xy  the  Root  required,  very 
near. 

Example  III. 

Let  one  of  the  affirmative  Values  of  xy  be  requi¬ 
red  in  this  Biquadratic  Equation,  viz. 
x^ — 8o#J  f  1998#* — 14937#=: — ‘  5000=#+ — cxi 
4 'dx1 — cx  = —  b. 

To  form  the  Theorem 

Suppofe  a  +  yz=x 

a' *-  4*  44 3  v  4-  Vz  4"  4aV*  J’4'” 

— , ca 3 — Sca±  J — iVaf-~cyl'=z^-cx% 

4-  da*  4-  2 day  -j-  dy*  —  dx* 

*~~ea  —  ey  =  ex 

■  ■  -• 1  ■!  ■■■  -  '■  ■  ■  ■  ^1  — mmmCt 

And  by  leaving  out  all  the  Quantities,  in  which 
any  of  the  Powers  of  y  are  found  above  its  Root, 
the  Sum  of  the  reft  will  ftand  thus ; 
ai+qa^yk—  ca}—*yazy  -j-daz  -j~  2d  ay — ea — ey~  —  b 

whence y—  Th,e  Theorem 

J  4^ — $ca%-\-2.cta — e 

for  finding  the  Value  of y. 

Let  us  fuppofe  a  —  12 

4^j  =  6912 

2da  =  479  5  2 

Sum  politive  54864 


—3  ca*-—  34560 
—  —  14937 


Sum  negative,  —  49497 


3S 


From 


EXT 


EXT 


From  pofitive  54864 

Subftraft  negative  49497 

Remains  for  a  Divifor,  5367 


,  +  b  +  a 5* 


ca*  +  d  a1  +  e  a1  +  f > 


a 


—  5000  — 
.—  20736  = 
—  287712  = 


— - 

—  = 


—  3 1 3448  Sum  negative. 

138240—  -f~  OJ3 
179244=  -f  ^ 


317484  =  Sum  pofitive. 
—  3 1 3448  Sum  negative  fubft. 

Remains  -f  4036  for  a  Dividend. 


5fl4  +  4c^5T  3da'+.ea+f 
And  for  the  fixth  Power  the  Theorem  15 
— -  —  0,6  ~ca,t>  ±  da*±  ca 5  +/^z4- 

^  dr  5Ct*4—  4^5  it  3^*2z!r  2fa  +  # 

And  lor  any  other  Power  Theorems  may  be  formed. 

And  it  is  to  be  obferv’d,  That  the  Signs  of  thofe 
Quantities  of  the  Theorem  that  are  above  the  Line, 
each  refpe&ively  is  the  reverie  of  the  Signs  in  the 
given  Equation  ;  and  the  Signs  of  the  Quantities 
of  the  Theorem  below  the  Line,  are  the  lame  with 
the  Signs  of  the  given  Equation  for  which  the 
Theorem  is  made. 

The  famous  Dr.  Hally  found  two  univerfal 
Theorems  for  Evolving  Equations,  the  one  rati¬ 
onal,  the  other  irrational,  which  converge  fafier 


Then  dividing  4036  by  5367,  the  Quotient  is  than  thole  of  Mr.  Ralphfon’s  Theorem,  for  every 
o,  7,  which  being  pofitive,  mull;  be  added  to  the  renewal  of  each  of  Dr.  Hally’s  Theorems,  triples 
former  Value  of  a ,  viz.  124-0,7  ~a  :  Then  to  the  true  Figures  in  the  value  of  a,  but  thole  The- 


/ 


find  a  new  Value  of  y ,  the  Theorem  mull  be  re 
peated ; 

Thus,  a  —  12,7 

—  b— — 5000 
— a^~ — 2  5  6 14,464 1 
— da1  =r. — 322257,42 


Sum  negative  —  352871,8841 

=:  I6387O,  64O 
■j-ea  —  189699,  9 

Sum  pofitive,  35357°)  54° 
Subflraft  the  negative,  352871,  8841 

Remains  the  Dividend,  698,  65 59 

'4-  4a3  =  8193,532 
[4-  2^=40649,2 


tv 


Sum  pofitive,  48842,732 


—  3  cax  =  —  38709 ,160 
—  ^  =  —  14937 


Sum  negative,  — 53646,160 
Subfiraft  pofitive,  48842,732 

Remains  for  a  Divifor,  —  4803,428 


orems  of  Mr.  Ralpbfon’ s  are  eafier  for  the  Learner 
to  begin  with,  and  when  once  the  Learner  under- 
fiands  thofe  of  Mr.  Ralphfon’s ,  Dr.  Hally’s  will  be 
equally  ealy  ;  and  is  as  follows,  viz. 

Lets,  the  Root  of  any  Equation,  be  imagin’d 
to  be  compos’d  of  the  parts  a-\- ,  or  — e,  of  which 
let  a  be  affum’d  as  near  z  as  is  pollible  ;  which  is 
notwithstanding  not  neceffary,  but  only  commodi¬ 
ous  ;  then  from  the  Quantity  or  a — e ,  let 
there  be  form’d  all  the  Powers  of  2,  found  in  the 
Equation,  and  the  numerical  Coefficients  be  re- 
fpe&ively  affix’d  to  them  ;  then  let  the  Power  to 
be  refolved  be  fuftrafttd  from  the  Sum  of  the 
given  parts  (in  the  fir  ft  Column  where  e  is  not 
found)  which  they  call  Homogeneum  Comparationis , 
and  let  the  difference  be  -f -b.  In  the  next  place, 
take  the  Sum  of  all  the  Coefficients  of  e  in  the  fe- 
cond  Column,  which  put  =  s  ;  laltly,  in  the 
third  Column,  let  there  be  put  down  the  Sum  of 
all  the  Coefficients  of  ee ,  which  Sum  call  r,  then 
will  the  Root  2  Hand  thus  in  the  rational  Formu- 

s h  . 

la,  viz.  z  =  a-{-  mssy_~fc  j  and  thus  in  the  irrati- 

_ V  ss 


X  . 

onal  Formula ,  viz.  z=z  a  -}-  2  T  4- 


bt 


which  perhaps  it  may  be  Worth  while  to  llluflrate 
by  lome  Examples  ;  and  infiead  of  an  Instrument 
Then  698,6559  being  divided  by  —  4803,428,  ]et  this  Table  lerve,  which  fhews  the  Genefis  of 
the  Quotient  will  be — ,  0145,  which  being  nega-  the  feveral  Powers  of  a-j-e,  and,  if  need  be,  may 
tive,  mull  be  fubfirafted  from  12,7  the  laft  Value  eafqiy  be  continued  farther  ;  which,  for  its  ule, 
of  a ,  and  the  Remainder  is  12,6855  for  the  \  alue  j  may  j^tiy  ca]l  a  Qeneral  Analytical  Speculum, 


of  x,  very  near 

After  the  fame  manner,  Theorems  may  b'e  for¬ 
med  to  find  the  Roots  of  Equations  of  the  fifth 
or  fixth  Power,  or  of  any  given  Power  3  for  the 
Theorem  for  the  fifth  Power  will  be 


the  forementioned  Powers  arifing  from  a  continual 
Multiplication  by  a-j-e  (~z)  comes  out  thus 
with  their  adjoin’d  Coefficients. 


Tabula  Poteflatum. 

s  t  u  ~  w  x  y 

l zb  rr/ d1  -f-  7 1 a6e  21  la3ee  +  35  la^e3  -f-  35 1 21  la~es-\-  7  la  e6-{-  l e1 

k  z6  rz;  ka6-\-  6kase-\-  i$ka*ee  -j-20 ka3e3-\- 15  lia'e*-^-  6kaes-\~  ke6 
h  2s  —  has  -f-  5  ba*e  -f- 10  ba3ee  -f-  10 ba'e3  +5  hae4  -\-hes 
g  z±zz:ga*--\-  43 a3e  -\-  6ga'iee  -\-4gae3 
f  z 3  z=afa3  -f  3  fa'-e  -}-  $fa  ee  f  f  e3 
dzz  —  da-  4-  2  d  ae  4 -dee 
c  z~  c  a  4 -  c  e 


But 


EXT 


EXT 


But  now5  if  it  he  a  —  e==z,  the  Table  is  com¬ 
pos’d  of  the  fame  Members,  only  the  odd  Bowers 
of  £>-,  as  e,  e3,  t5,  e?,  are  negative,  and  the  even 
Powers,  as  £>',  e *,  affirmative  ;  alio,  let  the  Sum 
of  the  Coefficients  of  the  Side  be  —  s  ;  the  Sum  of 
the  Coefficients  of  the  Square  ee  ~  r,  the  Sum  of 
the  Coefficients  of  e3  ±=  u ,  of  =  w,  of  e5  =  at, 
of  e6  =y,  &c.  But  now,  fince  e  is  fuppos’d  only 
a  fmall  part  of  the  Root  that  is  to  be  enquir’d,  all 
the  powers  of  e  will  be  much  lefs  than  the  Corre- 
l’pondent  Powers  of  a  ;  and  fo  for  the  firft  Hypo* 
thelis  5  all  the  fuperior  ones  may  be  rejected  ;  and 
forming  a  new  Equation,  by  fubfilituting  a e  =r  z, 

we  fhall  have  (as  was  faid)  -ft  b  ^=-ft  se-f-  tee ;  the 
following  Examples  will  make  this  more  clear. 

Example  I. 

let  the  Equation  —  32*  -ft  75z  —  10000  be 
propos’d  :  ;For  the  firft  Hypothelis,  let  a  =  10  ; 
and  fo  we  have  this  Equation, 


Root 


j  / 


-  b 


or 


2  t 


if  St 

4 «  ~~ 

20074.. 


t 

y*  that  is  in  the  prefent  Cafe,  e 
^  1 161/3,06  ft 


597  ,  from  whence  we  haVe  the 

Root  fought,  9,886,  which  is  near  the  truth  ;  but 
then  fubftituting  this  for  a  lecond  Suppofition 
there  comes  a  -ft  e  ±=  z,  moft  accurately9 
9,8862603936495,  fcarce  exceeding  the  truth  by  2 

in  the  laft  Figure,  viz.  when  ^ 

t  2 


ther 


;  and  this  (if  need  be}  may  be  yet  m  uch  far- 
verify’d,  by  fub  drafting  (if  it  "be  -ft  e)  the 


Quantity 


~  u  e 3  4-  |  e  * 


from  the  Root  before 


E\ss  +  tb  1 

found  5  or  (if  it  be  — -  e )  by  adding  0  u  eJ 


•  =  -ft  a* 

— — da* 
-ftcZ  =  -ft  CA 


4^3  e-ft  6azee 
2  dae  —  dee 


4 -ft  eA 


ce 


—  -ft  1 0000  4000c -ft  6ooec  40c3  -ft  c* 


—  300 

-ft  750 
10000 


6oe  —  $ee 

15* 


-p  450  —  401  $e  -ft  S91ee  —  40c3  -f-e+=o 
s  t  u 

The  Signs  -ft  and  — ,  with  refpeft  to  the  Quan« 
titles  e  and  e3,  are  left  as  dubious,  till  it  be  known 
whether  e  be  negative  or  affirmative ;  which  thing 
creates  fome  Difficulty,  fince  that  in  Equations 
that  have  feveral  Roots,  the  Homogenea  Compara - 
ticnis  (as  they  term  them)  are  often  times  encreas’d 
by  the  minute  Quantity  a  ;  and  on  the  contrary, 
that  being  encreas’d,  they  are  diminifhed  ;  but  the 
Sign  of  e  is  detefmined  from  the  Sign  of  the^Quan- 
tity  b\  for  taking  away  the  Refolvend  from  the 
Homegeneal  form’d  of  a,  the  Sign  of  se  (and  con- 
fequently  of  the  prevailing  parts  in  the  Compofi- 
tion  of  it)  will  always  be  contrary  to  the  Sign  of 
the  difference  b  ;  whence  ’twill  be  plain*  whether 
it  muft  be  -ft  c,  or  —  e ;  and  coniequently,  whe¬ 
ther  a  be  taken  greater  or  lefs  than  thejrue  Root  j 

b  t 


*  s  s  —  t  b 

to  that  Root ;  which  Compendium  is  fo  much  the 
more  valuable,  in  that  fometimes  from  the  firft 
Suppofition  alone,  but  always  from  the  Second,  a 
Man  may  continue  the  Calculus  (keeping  the  fame 
Coefficients)  as  far  as  he  pleales  :  It  may  be  noted* 
that  the  forementioned  Equation  has  alfo  a  nega¬ 
tive  R.oot,  viz.  z  —  10,26,  which  any  one  that 
has  a  mind,  may  determine  more  accurately. 

Example  II. 

Suppofe  z3  17 z!  -ft  542  =  350,  and  let 
*  —  10:  Then  according  to  the  Prefcnpt  of  the 
Rule, 

4-z*  =  43  -ft  3 a*e-\-  3 ae'  -j-  e  1 

dzz  =  —  daz  —  2dae _ dez 

-ft  cz  =  ca  -ft  ce 
That  is, 

b  s  t 
*ft  1000  -ft  300c -ft  30c- -ft  ei 
> —  1700  —  340c  *—  1*7^- 
-ft  540  -ft  54c 
—  350 


or. 


510  -ft  146?  -ft  13c5  -ft  f3  =  o 


Now  fince  we  have  —  510,  it  is  plain,  that  a  is 
alfum’d  lefs  than  the  truth,  and  coniequently,  that 
e  is  affirmative ;  and  from  ( the  Equation ) 


now  the  Quantity  e  is  =  f  s  •- 


when 


510  =  14c  -ft  13c1,  comes  e  * — 


if  bt  -ft  ■ 


s  s 


b  and  t  have  the  fame  Sign;  but  when  the  Signs  -i- 


V  66 79- 


are  different,  e  is 


/ft  s  s  +  b  t 


1  whence  z 


1 5 ,7. .. ,  which  is  too 


—  fj-, 


it  is  found  that  it  will  be  *—  e,  let  the  Powers  e , 
f3,  es,  &c.  in  the  affirmative  Members  of  the  Equa¬ 
tion,  be  made  negative,  and  in  the  negative  be  made 
affirmative  ;  that  is,  let  them  be  written  with  the 
contrary  Sign  on  the  other  hand ;  if  it  be  -ft  e,  (let 
thofe  forementioned  Powers)  be  made  affirmative 
in  the  affirmative,  and  negative  in  the  negative 
Members  of  the  Equation. 

Now  we  have  in  this  Example  of  ours,  10450 
inftead  of  the  Refolvend  10000,  or  b=  -ft  450  ; 
whence  it’s  plain,  that  a  is  taken  greater  than  the 
truth,  and  confequently,  that  ’tis  —  e:  Hence 
the  Equation  comes  to  be, 

10450—  401 5<?  -ft  597^ —  4e 1  -ft  ^ 4  —  10000, 
that  is,  450  —  401 5*?  -ft  597^  =  o,  and  lb 
450  =  4015c  —  597fc,  or  b  =  se  --  t.ee  whole 


but  after  much,  becaufe  of  a  taken  wide ;  therefore,  feccndly, 
let  a  v=z  15,  and  by  the  like  way  of  reaioning  we 


fhall  find 


y  ft  s  s—  t  b _ 409ft 


-/11710ft 
18“ 


t  28  J 

and  confequently,  z =  14,954068:  If  the  Ope¬ 
ration  were  to  be  repeated  the  third  time,  the  Root 
will  be  found  conformable  to  theTruth  as  far  as 
the  25th  Figure;  but  he  that  is  contented  with 
fewer,  by  writing  tb  -ft  /c3  inllead  ot  /  b  ;  or  liib* 

drafting  or  adding  ...  jL  to  the  Root  before 

/4nft^ 

found;  will  prefently  obtain  his  End.  Note , 

The  Equation  propos’d,  is  not  explicable  by  any 

other  Root,  becaufe  the  Refolvend  350,  is  greater 

1 7  d 

—  or  — . 

$)  3 


than  the  Cube  of 


Exam* 


EXT 


EXT 


Example  III, 

Let  us  take  the  Equation  z*  4  —  80  z3-{-  1998s2 
« —  149372  -f*  5000  —  0,  which  Dr.  Wallis  ufes, 
Chap.  62.  of  his  Algebra,  in  the  Resolution  of  a 
very  difficult  Arithmetical  Problem  ;  where,  by 
Victors  Method,  he  has  obtain’d  the  Root  moll  ac¬ 
curately  ;  and  Mr.  Ralphfon  brings  it  alfo,  as  an 
Example  of  his  Method,  Page  25,  26.  Now  this 
Equation  is  of  the  Form  which  may  have  leveral 
affirmative  Roots,  and  (which  increales  the  Diffi¬ 
culty)  the  Coefficients  are  very  great  in  refpeCt  of 
the  Refolvend  given. 


But  that  it  may  be  the  eafter  manag’d,  let  fit  be 
divided,  and  according  to  the  , known  Rules  of 
Pointing,  let  —  z4  -p  8  z3  —  20  zgj-p  1  5  z  o,  $ 
(where  the  Quantity  z  is  of  z  in  the  Equation 
propos’d)  and  for  the  firft:  Suppolition,  let  a-=  1, 
then  4-2  —  5  e  — 2  ez  4-  4 e3 —  g4 — o,  5  =  0;  that 

is  1  i  =  $e+2ee  :  hence  e  =  Jf.  *ss  -h  bt  —  f  s  ^ 

1  -  t  ~  - 


and  fo  z—  I,  27  ; 


W  ilClICC  Llo 


4  x 

fell,  that  12,  7  is  near  the  true  Root  of  the  Equa¬ 
tion  propos’d.  Now,  fecondly ,  let  us  fuppofe 
z—  12,7,  and  then,  according  to  the  directions 
of  the  Table  of  Powers,  there  ariles 


- —  26014, 4^4J — 81513,  53 2g — 967, 74?'* — so,  8e3— e\ 

+  163870,640  4-38709,  60  £4-3048,  e'  4-8o,£7 
^-322257,42  * — 50749,2  e — 1998, e2, 

4-  189699,9  4“  i4P37>  * 

—  5000.  _ _ 

4-  298,  6559  —  5296,  i3  2g  4-  82,  26  g2  4-  29,  2gJ  —  e4  —  o 


And  fo  — 298,6559  =  —  5296, 1 32 <?4-  82,  26g2, 
whofe  Root  g  (  according  to  the  Rule ) 

_ Is  F k  ss — bt  '  2648, 066  —  1^6987686, 

t  82, 26 

106022  = ,  05644080331.  e  Iefs  than  the  truth, 


but  that  it  may  be  correCled,  ’tis  to  be  confidered, 
hue* — ie*  ,0026201  .  , 

tLat  Sj^Tt 9  °r  15 ,00000099,  and 

confequently  e  corrected,  is  =0564470448,  and 
if  you  delire  yet  more  Figures  of  the  Root,  from 
the  g corrected,  let  there  be  made  tue 3  —  te*'—  o, 

43105602423  and  1  S  ~~  ^ ^iS~b  t  —  tue*  +  te* 

P 


or  which  is  all  one 
2648,  066-P6987685,  67496597577 

- - =,051544179 

448074402  —  e  ;  whence  a  4-  e  —z  the  Root  is 
molt  accurately  12, 75644179448074402,  as 
Dr.  Wallis  found  in  the  forementioned  place  ; 
where  it  may  be  obferv’d,  that  the  repetition  of 
the  Calculus  does  ever  triple  the  true  Figures 
in  the  aftum’d  a,  which  the  Jirlf  correction,  or 

--77  ;  ss_g  gp  does  quintuple,  which  is  alfo  commo- 


dioufty  done  by  the  Logarithms,  but  the  other 
Correction  after  the  frit,  does  alio  double  the 
number  of  Figures,  fo  that  it  renders  the  alfum’d 
altogether  Sevenfold  ;  yet  the  firft  correction  is 
abundantly  Sufficient  for  arithmetical  TJfcs,  for 
the  moll  part. 

But  as  to  what  is  Said  concerning  the  number  of 
Places  rightly  taken  in  the  Root,  I  would  be 
underftood  fo,  that  when  a  is  but  ~t  part  diftant 
from  the  true  Root,  then  the  firft  Figure  is  right¬ 
ly  aftiim’d ;  if  it  be  within  T-hr  part,  then  the  two 
firft.  Figures  are  rightly  atfum’d  ;  if  within  TrVir 
part,  then  the  three  firft  Figures  are  fo  ;  which 
consequently,  manag’d  according  to  our  Rule,  do 
prelently  become  nine  Figures. 

It  remains  now  that  I  add  Something  concerning 

•  s  b 

our  Rational  Formula ,  viz.  e  ~  - T  which 

•  1  u  4- r  05 


feems  expeditious  enough,  and  is  not  much  infe¬ 
rior  to  the  former,  fince  it  will  triple  the  given 
number  of  Places. 

Now,  having  form’d  an  Equation  from  a- Pe=:z, 
as  before,  it  will  prefently  appear,  whether  a  be 
taken  greater  or  lefter  than  the  truth;  iince  se 


ought  always  to  have  a  Sign  contrary  to  the  Sigri  . 
of  the  Difference  of  the  Refolvend,  and  its  Ho- 
mogeneal  produced  from  a  ;  then  fuppofing 
-\-  b s e a — teezrzo  the  Divifor  is  ss — tb } 
as  often  as  t  and  b  have  the  fame  Signs  ;  but  it  is 
j\r-f  bt ,  when  they  have  different  ones,  but  it 
feems  moil  commodious  for  PraClice,  to  write 

b  t  b 

the  Theorem  thus,  em—  -j —  fince  this  way 

the  Thing  is  done  by  one  Multiplication  and  two 
Divifions,  which  otherwife  would  require  three 
Multiplications ,  and  one  Divijlon. 

Let  us  take  now  one  Example  of  this  Method, 
from  the  Root  (of  the  forementioned  Equation) 
12,7,  where  298,6559 — 5296, 132e-f-82,26ee  4-29 
4 -b  —  f  +  t  -p  u 

2ei — £4—  o,  and  fo  — - —  e ;  that  is,  ]et 

it  be  as  s  to  t,  fo  b  to-l^~  5296,132)  298,6259 
into  82,26  (4,63875,  wherefore  the  Divifor  is  s — 
—  =  5291,49325--)  298,6559  (o, 056441=^,  that 

is,  to  five  true  Figures  added  to  the  Root  that  was 
taken  ;  but  this  Formula  cannot  be  corrected,  as 
the  foregoing  irrational  one  was;  and  fo  if  more 
Figures  of  the  Root  are  defired,  ’tis  the  beft  to 
make  a  new  Suppolition,  to  repeat  th t  Calculus 
again  ;  and  then  a  new  Quotient,  tripling  the 
known  Figures  of  the  Root,  will  abundantly  fatis- 
fy  even  the  molt  fcrupulous,  &c. 

EXTRACTION  [in  Surgery,]  an  Operation, 
whereby  fome  foreign  Matter  that  has  been  formed 
in  the  Body,  contrary  to  the  order  of  Nature,  is 
drawn  out  of  it.  v 

EXTRAMUNDANE  Space,  is  the  infinite, 
empty,  void  Space,  which  is  by  fome  lupppoled 
to  be  extended  beyond  the  Bounds  of  the  Univerfe, 
and  confequently,  in  which  there  is  really  nothing 
at  all.  r  .  \  -  -»y/  ' 

EXTRAVASATED  [in  Anatomy]  is  whatever 
is  put  or  let  forth  out  of  the  Velfels,  as  Blood  out 
of  the  Veins  or  Arteries,  into  the  Cavities  of  the 
Body,  &c. 

EXTRAVASATION  [with  Pbyjicians, ]  the 
Motion  or  ACtion  whereby  the  Blood  breaks  out  of 
its  ordinary  Veifels  the  Veins  and  Arteries,,  and 
gather^  and  llagnates  in  fome  part  of  the  Body. 


1 


EXT 


EYE 


EXTREME  and  mean  Proportion ,  in  Geometry , 
is  when  a  Line  is  fo  divided,  that  the  whole  Line 
is  to  the  greater  Segment,  as  that  Segment  is  to  the 
other. 

Or,  as  Euclid  exprefTes  it,  when  ?t is  To  divided, 
that  t lie  Rcftangle  under  the  whole  Line,  and  the 
lefftr  Segment,  ihall  be  equal  to  the  Square  of  the 
greater  Segment. 

Tbe  Invention  •whereof  is  as  follows. 

Let  the  given  Line  be  A  B  —  a,  and  for  the 
greater  Segment  put  a.-;  the  leffer  will  be  a  —  x. 

A 


Then  by  the  Hypothecs 


a:  x:  a  —  x  ff  • 

Therefore  a  a  —  a  x  —  x  „v,  confequently  a  a 
zz:  a  x  -f  ax. 

And  by  adding  |  a  a  on  each  Side,  to  make  x  x 
^•ax-\-\tiadL  compleat  Square, 

The  Equation  will  Rand  thus, 

\  a  a  —  x  x  -f-  x  a  -f*  \  a  a. 

Now  fince  the  latter  is  exa&ly  a  Square,  its 
Root  x-j-  k  a—Fz  aa  i  and  by  TranfpoRtion  it 
will  be  /fa  a  —  \a—x',  which  laR  Equation  is 
a  Canon  to  find  x. 

For  at  the  Foot  of  A  B  —  a,  let  at  Right  An¬ 
gles  C  B  —  \a\  Then  draw  C  A,  the  Square  of 
which  is  equal  A  B  q  -\-  CB  qzzz%  a  a.  And  there- 
fore  AC  —  F^aa',  make  CD  —  C A. 

From  whence  C Bzzz\  a  being  taken  as  the  Cafe 
requires,  there  remains  B  D  —  x',  which  transfer 
into  A  B ,  it  ihall  find  the  Point  A,  where  A  B  is 
cut  according  to  Extreme  and  Mean  Proportion. 

The  Synthetical  Demon Rration  whereof  Euclid 
gives  in  the  n.  E.  2. 

This  cannot  be  done  exa&ly  in  any  Numbers ; 
but  if  you  would  have  it  tollerably  near,  add  to¬ 
gether  the  Square  of  any  Number,  and  the  Square 
of  its  half,  and  extract  as  near  as  you  can  the 
Square  Root  of  the  Sum  ;  from  whence  taking 
half  the  whole  Number,  the  Remainder  is  the 
greater  Part. 

EXTREMITIES  of  the  Figures  in  Painting, 
are  the  Head,  Hands,  and  Feet;  and  theie  ihould 
be  drawn  with  more  Nicety  and  Exaftnefs,  or  more 
terminated  than  other  Parts ;  and  muR  help,  by 
that  means,  to  render  the  Aftion  more  expreilive. 

EXTUBER  ANCES,  are  Swellings  forth,  or  Ri- 
fings  up  in  the  Fleih,  or  other  Parts  of  the  Bcdv. 

Vol.  I. 


EXULCERATION,  is  a  Solution  of  Continui¬ 
ty,  proceeding  from  fome  gnawing  Matter,  and 
in  foft  Parts  of  the  Body  is  attended  with  a  loft 
ot  their  Quantity  ;  it  differs  from  an  Abfcijfe 
which  commonly  follows  a  Crifis. 

EXUSTION  [in  Surgery~\  a  burning  by  Fire.  A. 

EXUVIAE,  the  Shells,  and  other  Marine  Bodies, 
which  are  found  every  where  in  the  Bowels  of  the 
Earth,  and  which  were  certainly  left  there  ac  the 
univerfal  Deluge,  becaufe  they  are  now  proved  by 
Dr.  Woodward  and  others,  to  be  the  real  Spoils  of 
once  living  Animals,  and  not  Stones,  or  natural 
Follils ;  he  very  properly  calls  them  the  Exuviae 
of  Animals.  L. 

EYE,  is  the  wonderful  Organ  of  Sight;  The 
Eyes  are  placed  in  two  large  Cavities,  which  they 
call  Orbit  a,  hollowed  out  of  the  Bones  of  the  Skull 
on  each  fide  of  the  Nofe;  which  Orbit a  are  in- 
vefied  on  their  infide  with  their  Pericranium ,  and 
to  it  the  Feet  and  Origines  of  the  Mufcles  adhere 
firmly.  Theft  are  the  firft  containing  Part  of  the 
Eye;  the  next  are  the  Palpebrce ,  or  Eye-lids; 
which  fee  under  Palpebrce. 

The  Eye  hath  four  Tunicles  ;  of  which  one  is 
called  Common ,  and  the  other  three  Proper. 

The  Common  Tunicle  is  called  Adnata ,  and  this 
fprings  from  the  Pericranium ,  and  is  fpread  over 
all  the  white  of  the  Eye,  above  the  Sclerotica , 
reaching  as  far  as  the  Iris.  By  this  the  Eye  is  kept 
firmly  within  its  Orbit,  from  whence  it  is  alfo 
called  Conjunfiiva.  It  is  of  very  exquilite  Senft, 
and  has  many  Capillary  Veins  and  Arteries  creep¬ 
ing  through  it,  which  are  moft  conspicuous  in  an 
Opthalmy ,  or  Inflammation  of  the  Eye.  Under 
this  Tunicle  are  Tendons  of  the  Mufcles,  exten¬ 
ded  and  expanded  to  the  Circumference  of  the  Iris, 
which  increafes  its  Whiteneft  ;  and  feme  take  them 
for  a  fecond  Tunicle,  calling  it  Lnnominata. 

The  Proper  Tunicles  of  the  Eye  are  three,  ac¬ 
cording  to  the  threefold  Subflance  of  the  Optick- 
Nerve.  For  this  Nerve  (as  all  the  other)  conlifis  of 
two  Tunicles  fpringing  from  this,  the  Dura  and 
Pi  a  Mater,  and  an  inner  marrowy  Subftance. 

From  the  Dura  Mater  fpringeth  the  utmoft 
Coat  of  the  Nerve  ;  and  from  the  Tunicle  that  is 
fpread  next  under  the  Adnata,  called  Sclerotica , 
from  its  Hardnefs ;  but  in  its  fore-part  where  it 
covereth  the  Iris  and  Papilla,  it  is  named  Cornea , 
from  its  tranfparency,  tho’  fometimes  this  latter 
Name  includes  the  whole  Tunicle,  as  well  behind 
and  on  the  Sides,  as  before. 

That  which  lieth  next  under  the  Cornea,  is  much 
thinner  than  it,  and  is  called  Choroides ,  from  its 
refembling  the  Membrane  Chorion ,  wherein  the 
Foetus  is  included  in  the  Womb.  Its  forepart  is 
otherwife  called  Uvea ,  becaufe  it  is  fomewbat  of 
the  Colour  of  a  Grape.  This  fprings  from  the  Pia 
Mater,  and  is  fpread  from  the  Bottom  or  Center  of 
the  Eye  behind,  all  over  the  Eye  to  the  Pupilla  ; 
to  whole  Circumference  when  it  is  come,  it  be- 
comes  double,  making  with  one  Part  the  Iris,  with 
the  other  the  Ligamentum  ciliare. 

On  the  infide  it  is  of  a  dufkifh  Colour,  (in  Man) 
but  blacker  on  the  outfide.  But  where  it  makes  the 
Iris,  it  is  of  divers  Colours,  refembling  the  Rain¬ 
bow,  from  whence  it  borrows  its  Name:  Yet  in 
fome  it  is  more  blue,  in  others  black,  in  others  grey. 

Th  is  Tunicle  is  perforated  before  as  wide  as  the 
Pupilla,  (or  Sight  of  the  Eye)  to  permit  the  Rays 
of  vifible  Species  to  pafs  into  the  Cryftalline  Hu¬ 
mour. 
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Next  unto  which  Crydalline  Humour  lies  the 
Ligamentum  ciliare ,  the  fecond  Part  of  the  dupli¬ 
cated  Uvea.  This  confills  of  flender  Filaments, 
or  Fibres,  (like  the  Flairs  of  the  Eye-lids)  running 
like  fo  many  black  Lines  from  the  Circumference 
of  the  Uvea  to  the  Sides  of  the  Crystalline  Hu¬ 
mour,  which  they  encompafs  and  widen,  or  con- 
dringe  as  there  is  occalion,  by  contrading  or  open¬ 
ing  the  Foramen  of  the  Uvea. 

The  third  Tunicle  is  made  of  the  Medullar  Sub- 
dance  of  the  Optick-Nerve,  and  is  called  Retina , 
or  Retiformis ,  (Net-like:)  Thisfeemeth  to  be  the 
principal  Organ  of  Sight-  For  as  Dr.  Briggs  well 
argues,  neither  the  Crydalline  Flumour,  through 
which  the  Rays  pals  much  refraded,  nor  the  Tu- 
nicle  Chorcidesj  are  at  all  fit  for  tfiis  Ule :  For  this 
latter  Part  (as  riling  from  the  Pia  Mater )  cannot 
communicate  the  Imprellions  of  the  Rays  to  the 
Medullar  Part  of  the  Brain,  which  it  does  not  at 
all  touch  :  Whereas  the  Medullar  Fibres  of  the  Re¬ 
tina  have  Communication  therewith,  as  Ipringing 
therefrom,  and  therefore  can  well  perform  that 
Office.  The  Fibres  of  this  Tunicle  are  extended 
from  the  Bottom  or  inner  Center  of  the  Eye,  where 
the  Optick  Nerve  enters  it,  as  far  as  the  Ligamen- 
tum  ciliare ,  (to  which  it  affords  Animal  Spirits 
for  the  Continuance  of  its  Motion.)  If  one  take 
this  Tunica  Retina ,  and  put  it  into  warm  Water, 
flaking  it  a  little,  to  walh  off  the  mucous  Sub¬ 
dance  that  cleaves  to  it,  and  then  hold  it  up  to 
the  Light,  thefe  Filaments  will  appear  very  nume¬ 
rous,  like  the  Threads  of  the  fined  Lawn. 

Next  to  the  Tunicles  of  the  Eyes,  are  the  PIu- 
mours  contained  in  them  to  be  coniidered  ;  and 
thefe  are  in  Number  Three,  vit.  Aqueous^CryJlal- 
limit,  and  Vi  1  reus.  The  lecond  weighs  as  much 
again  as  the  firff,  and  yet  not  fo  much  as  the  third 
by  a  lixth  Part.  The  Cryftalline  is  the  moff  denfe 
of  Confidence  by  much  ;  and  the  glafiy  more  denle 
,  than  the  watry. 

The  Aqueous  Humour  is  outermod,  being  pel¬ 
lucid  and  of  no  Colour,  (as  neither  are  the  other 
two.  )  It  fills  up  that  Space  that  is  betwixt  the 
Cornea  and  the  Crydalline  Humour  before.  If  any 
thickilh  Particles  fwim  in  it,  then  Gnats,  Flies, 
Spiders-Webs,  and  the  like,  will  feem  to  be  Hying 
before  the  Eyes :  But  if  thole  Particles  grow  dill 
thicker,  and  dole  together,  lo  as  to  make  a  Film, 
and  this  be  fpread  before  the  Hole  of  the  Papilla , 
then  is  the  Sight  quite  taken  away,  which  Dileafe 
is  call’d  a  CataraPt. 

This  Humour  is  very  clear  and  thin,  and  there¬ 
fore  eafily  diffipable;  but  by  which  way  its  Ex¬ 
pence  is  lupplied,  is  difficult  to  determine.  Some 
think  it  is  fed  by  the  Arteries,  out  of  which  this 
Water  llfues  through  1  know  not  what  Glands ; 
others  derive  it  from  the  Nerves,  and  a  third  Sort 
from  the  Lymphedu&s. 

But  Dr.  Anthony  Nuck  refutes  all  thefe  Opinions. 

The  fird,  from  the  Non-appearance  of  any 
Glands. 

The  lecond,  from  the  no  (or  at  the  mod  a  very 
fmall  Quantity  of)  Liquor  that  at  any  time  can 
be  oblerved  in  the  Nerves ;  whereas  if  the  Tunica 
cornea  be  prick’d,  and  all,  or  the  greated  Part  of 
this  aqueous  Humour  be  Jet  out,  he  has  found,  by 
repeated  Experiments,  that  it  will  be  recruited 
again  in  fix  Hours  Space. 

The  third  Opinion  he  refutes  from  the  general 
Office  of  Lymphedutts;  which  is,  to  bring  back 
from  the  Circumference  to  the  Center,  and  not  con- 
trarily,  becaule  the  Valves  wherewith  they  every 


where  abound,  cannot  admit  of  that  Motion-. 
Wherefore  exploding  all  thefe  Opinions,  he  eda- 
blifhes  a  new  one  of  his  own,  upon  the  Score  of 
the  new  Veffels  that  he  has  oblerved  to  terminate 
in  the  Tunica  cornea ,  (which  he  calls  Dud  us  Ocu- 
lorum  aquoji ,  which  we  ffiall  deferibe  from  him  by 
and  by)  affirming,  That  thefe  Duds  are  the  Con¬ 
duits  by  which  this  Humour  is  fed  ;  and  that  they 
fupply  it  ordinarily  with  feveral  Drops  daily,  be¬ 
caule  of  the  continual  Tranfpiration  of  it,  by  Pores 
looking  from  within  outwards.  As  to  the  Parti¬ 
cles  of  this  Humour,  from  feveral  Experiments  he 
has  made,  he  thinks  it  is  demondrable  : 

1.  That  it  contains  in  it  a  very  limpid  and  pel¬ 
lucid  Water. 

2.  Vilcid  and  Tenacious  Particles. 

3.  A  Salt  and  an  Acid. 

4.  Earthy  Particles. 

5.  That  it  wants  not  alfo  its  Volatile  Spirit. 

The  Cryjlalline  Humour  (lo  called  from  its  be¬ 
ing  as  clearly  tranfparent  as  Cry  dal)  is  placed  be¬ 
twixt  the  Aqueous  and  Vitreous,  but  not  exattly 
in  the  Middle  or  Center  of  the  Eye,  but  rather 
towards  its  Fore-part.  It  is  inclofed  in  the  Bolom, 
as  it  were,  of  the  Vitreous  Humour,  and  is  flattiili 
on  the  Fore-lide,  but  rounder  behind.  It  is  more 
bright  and  thick  than  either  of  the  other  two. 

It  has  been  the  common  Opinion,  That  it  has 
been  inclofed  in  a  proper  Membrane,  which  is  cal¬ 
led  either  Cryfiallina  from  its  Tranfparency,  or 
Aranea  from  its  mod  fine  Contexture.  But  Dr. 
Briggs ,  a  very  accurate  Anatomizer  of  the  Eye, 
denies  any  fuch  Tunicle,  affirming,  That  it  is 
meerly  adventitious  when  the  Humour  is  expofed 
for  lome  time  to  the  Air,  or  gently  boil’d. 

As  to  the  Collection  or  Reception  of  the  Rays  of 
Things  vifible,  this  Humour  is  the  primary  Indru- 
ment  of  Sight ;  tho’,  as  was  faid  before,  the  Tuni¬ 
ca  Retina  is  the  Principal  as  to  Perception  ;  be- 
caufe  through  it  the  Rays  are  communicated  to 
the  common  Sen  lory. 

The  third  and  lad  Humour  of  the  Eye  is  the 
Vitreous ,  fo  called,  becaule  it  is  the  like  to  molten 
Glafs.  This  is  thicker  than  the  Aqueous,  but 
thinner  than  the  Crydalline,  and  much  exceeds 
them  both  in  Quantity;  for  it  fills  up  all  the  in¬ 
ner  or  hinder  Hemifphere  of  the  Globe  of  the  Eve, 
and  a  pretty  deal  towards  the  lateral  Superficies  of 
the  former.  It  is  round  behind,  but  hollow  in  the 
middle  forwards,  to  receive  the  Crydalline  into 
its  Bofom.  This  Humour  is  alfo  laid  to  be  fepa- 
rated  from  the  other  two  by  a  proper  Tunicle 
called  Vitrea ,  which  the  aforefaid  ingenious  Au¬ 
thor  like  wife  denies. 

The  Eyes  have  Arteries  from  the  Caret  ides, 
which  bedow  Twigs  on  their  Muffles,  and  on 
their  Tunicles;  and  thefe  are  accompanied  with 
Veins  Ipringing  from  the  Branches  of  the  Jugulars. 
As  for  their  Nerves,  they  either  affid  the  Senfe  of 
Seeing,  and  are  called  the  Optick  Nerves,  which 
we  have  reckon’d  from  the  lecond  Pair  ;  or  ferve 
for  the  moving  of  them,  being  inferred  into  their 
Muffles;  and  to  this  Purpofe,  ferve  the  third  and 
•fourth  Pair,  as  fome  Twigs  of  the  fifth. 

As  to  the  LympheduCts,  belides  thefe  Veffels, 
Dr.  Anthony  Nude,  whom  we  cited  but  jud  now, 
has  difeovered  a  fifth  Sort  of  Velfel,  called  by 
him,  DuPtus  Oculorum  aquofi ,  which  he  believes 
to  recruit  the  continual  Confumption  of  the  wa¬ 
try  Humour  of  the  Eye. 
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He  lays,  They  are  of  an  uncertain  Number,  and 
may  be  "plainly  difcetn’d  to  fun  along  the  Tunica 
Sclerotica ,  and  to  penetrate  at  length  the  Cornea , 
where  their  Orifices  have  Inch  a  Valve  as  the  Ure¬ 
ters  have  in  their  Urinary  Bladder,  or  the  Torus  hi¬ 
lar  ius  in  the  Vefica  fellea. 

In  the  Tunica  Sclerotica ;  and  Cornea,  they  are  of 
a  dufky  Colour,  but  not  before  they  arrive  thereat. 
They  admit  of  a  Probe  of  a  pretty  Bignels,  and  are 
of  a"  fir  on  get  Make  than  Lymphedu&s. 

He  has  taken  great  Pains  to  trace  them  to  their 
Origin,  but  has  not  yet  been  able  to  follow  them 
farther  than  the  Optick  Nerve:  So  that  he  knows 
not  whether  their  Rile  may  be  from  iome  Gland 
not  yet  difcovered,  or  whether  the  Glandula  pitii- 
itaria  may  not  fend  forth  lome  Shoots  that  confti- 
tute  thefe  Du£ts. 

The  A&ion  of  the  Eyes  is  Vifion ;  (See  that 
Word  :  )  Which  is  very  well  defined  by  Diermer- 
hroek ,  viz .  That  it  is  a  Senl'e  whereby  from  the 
various  Motion  of  vifible  Rays  collefted  in  the 
Cry ftalline  and  Vitreous  Humours,  and  darting 
upon  the  Tunica  Retina ,  the  Colours  of  vifible  Ob¬ 
jects  are  perceived  with  their  Site,  Diftance,  Great- 
nels,  Figure,  and  Number  5  the  Medium  of  which 
Perception  is  the  Light. 

EYE.  Dr.  Hook ,  in  his  Pojlhumous  Works , p.  12. 
faith,  That  the  dilcerning  Power  of  the  Eye,  is  not 
capable  of  making  Diftin'aion  of  Parts,  when  they 
are  fmaller  than  the  fmall  Pores  of  Wood  ;  which 
he  found  by  this  Experiment:  By  a  convenient 
Lens,  he  brought  the  Object  lb  near  the  Eye,  that 
the  eroding  of  the  Rays  in  the  Eye  Was  about  the 
middle  Space  between  the  vilible  lide  of  the  Objett 
and  the  bottom  of  his  Eye;  from  whence  it  fol¬ 
lowed,  that  the  Pifture  of  the  vilible  Part  of  the 
Objtft  was  as  big  as  the  Thing  reprelented  and 
the  Eye  being  then  at  moll  but  capable  of  feeing^ 
or  diitinguiihing  thofe  Pores ;  it  follows,  that  it 
the  Cauie  of  that  Diftin&ion  be  from  the  Ends  of 
the  Filaments  of  the  Optick  Nerve,  as  Defcartes 
ingenioully  fuppoies,  the  Filaments  can’t  be  fin  a  1- 
ler  than  the  microlcopical  Pores  of  Wood;  and 
that  the  Eye  is  uncapable  ot  dilfinguilhing  the 
Parts  of any  Objett  that  are  fmaller  than  thole:  So 
that -any  Objeft  being  fo  far  remov’d  from  t  he  Eye, 
as  that  its  Pifture  on  th e^Retina  lhall  be  lels  than  a 
microlcopical  Pore,  will  become  invilible;  at  leapt 
if  it  be  but  of  a  dull  Radiation  ;  for  if  it  be  of  a 
bright  one,  (as  the  Stars  are)  the  whole  Filament 
is  moved,  by  having  one  Part  ot  it  powerfully 
afted  on  ;  and  lb  we  have  a  Seniation  of  the  ()b- 
je£t  the  fame  as  if  it  were  much  bigger.  And  this 
Items  to  be  the  Reafon,  why  the  Stars  appear  to 
our  naked  Eye  many'  thoularid  times  bigger  than 
they  really'  are,  and  even  as  big  as  thro’  a  long  T  e- 
lelcope.  And  p.  135  he  filth,  that  it  by  the  Help 
of  Glades,  the  Eye  can  be  made  capable  of  col¬ 
lecting  a  much  greater  Quantity  of  Rays  from  a 
Point,  and  make  them  meet  in  the  Retina,  ’tis  not 
improbable,  blit  that  a  much  greater  Number  of 
Bodies  may  be  difeovered  to  be  Radiant,  which  are 
now  not  fuppofed  to  be  fuch.  . 

Eye.  The  Orbit  in  which  the  Eye  is  placed,  is 
com  poled  trom  tome  ot  the  Bones  ot  the  Skull, 
and  upper  Jaw  together  ;  the  upper  part  of  it  is 
made  of  the  Os  Front  is  ;  the  Os  Unguis,  and  Os 
Planum,  make  the  inner  and  lower  part  of  the 
great  Angle;  and  the  Os  Sphatnoides,  the  inner  and 
lower  of  the  little  Angle ;  the  Os  Maxillare  makes 
the  inner  and  lower  part  of  the  Circumference  ; 
and  the  Os  Mali  the  outer  and  lower  part :  Th* 


Organs  of  Sight  are  divided  into  two  Parts ;  the 
internal  Part,  which  is  the  Globe  or  Body  of  the 
Eye  ;  and  the  external  Part ;  which  are  thole  about 
the  Globe,  fubfervient  to  it.  The  firft  of  the  lall 
are  the  Eye-brows,  which  are  nothing  but  lome 
Hairs  bunching  out  above  the  Eye,  by  fome  Fat 
which  is  under  the  Skin  in  that  Place  ;  they  break 
the  Rays  of  Light}  that  they  may  not  be  direCtly 
darted  into  the  Eyes,  which  would  greatly  offend 
the  Sight,  as  they  do  when  we  look  direftly  againfb 
the  Sun.  The  next  are  the  Eye-lids,  two  to  each 
Eye  ;  the  upper  Lid  moves  very  quickly;  the  un^ 
der  very  undifcernably :  The  upper  Eye-lid  is  lift 
ted  up  by  the  Mufculus  Reftns,  which  rifesfrom 
the  bottom  of  the  Orbit  of  the  Eye,  where  the 
Optick  Nerve  pierces  the  Cranium  ;  and  palling 
above  the  Superbus,  is  inierted  by  a  large  Tendon 
to  the  border  of  the  Eye-lid  ;  both  Lids  are  brought 
together  to  lhut  upon  the  Eye  by  another  Mulcle, 
called  Orbicularis  ;  it  riles  from  the  great  Angle 
of  the  Eye,  and  its  Fibres  are  1’pread  two  Fingers 
breadth,  covering  the  under  Lid  ;  it  reaches  to  the 
little  Canthus,  from  which  continuing  its  circular 
Fibres  which  cover  the  upper  Lid,  it  is  inferted 
into  the  lame  Place  from  which  it  arofe.  Some  di¬ 
vide  this  Mufcle  into  two,  the  Superiour,  and  the 
Inferiour  ;  which  they  make  to  rife  from  the  great 
Canthus,  and  to  be  inferted  into  the  little  Canthus ; 
The  Eye-lids  are  covered  within  by  a  lhiooth  Mem¬ 
brane,  called  ConjunSliva,  btcaule  it  is  continued 
upon  the  fore-part  of  the  Globe,  conftituting  that 
which  we  call  the  White  of  the  Eye  ;  it  joins  the 
Globe  to  the  Edges  of  the  Orbit :  The  Edges  of 
the  Eye-lids  have  two  fmall  and  foft  Cartilages, 
like  the  Segments  of  a  Circle,  called  Cilia:  they 
keep  the  Eye-lids  extended,  that  every  part  may¬ 
be  equally  railed  ;  upon  them  there  is  a  Rank  of 
fmall  Glands,  whofe  excretory  Channels  open  up¬ 
on  the  Edges  of  the  Lids;  they  yield  a  Wax  which 
falleneth  the  Eye-lids  together  whilft  we  Deep  t . 
They  are  covered  with  the  Skin  externally,  and 
with  the  Conjundiva  internally.  Upon  the  Edges 
of  the  Lids  there  are  alfo  fome  Hairs  in  Form  of  a 
Pallifado,  to  preferve  the  Eyes,  as  the  Eye-brows 
do ;  and  to  hinder  any  Filth  or  Flies  from  falling 
into  the  Eyes. 

On  the  back-fide  of  the  Conjunctiva^  upon  the 
upper  part  of  the  Globe,  is  the  Glandula  Lachry - 
mails,  pretty  large,  divided  into  leveral  Lobes, 
each  of  which  lends  out  an  excretory  Channel, 
which  opens  in  the  fore-lide  of  this  Membrane, 
where  it  covers  the  upper  Lid.  This  Gland  fepa- 
rates  the  Matter  of  the  Tears,  which  by  the  con¬ 
tinual  Motion  of  this  Lid,  moiden  the  Cornea , 
which  otherwife  would  dry  and  wrinkle  by  the 
continual  Aftion  of  the  external  Air  ;  the  Edges 
of  the  Eye-lids  being  of  an  equal  Convexity  with 
the  Ball  of  the  Eye,  which  they  touch  \  as  the 
Tears  fall  from  oft  the  Cornea ,  they  are  If  opt  by 
the  Edge  of  the  under  Lid,  along  which  they  run, 
till  they  fall  into  two  fmall  Holes  in  the  great  Cam 
thus  of  the  Eye,  one  in  each  Eye-lid  ;  thole  Holes 
are  called  Pu'nSla  Lachrymalia  ;  they  lead  to  a 
fmall  membranous  Bag,  which  is  lituated  in  this 
Corner,  upon  the  Os  Lachrymale  ;  from  the  bor- 
tom  of  which  there  goes  a  fmall  Pipe,  which  pier¬ 
ces  this  Bone  into  the  Nofe,  and  opens  under  the 
upper  Lamina  of  the  Os  Spongiofum  ;  it  moiiiens 
the  inner  Membrane  of  the  Noftrils,  by  the  Hu* 
mour  of  the  Lachrymal  Gland,  which  runs  from 
oft'  the  Globe  into  them  ;  fometimes  the  Acrimo¬ 
ny  of  this  Humour  eaufeth-  Sneezing,  which  we 
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binder,  by  prefling  the  Angle  of  the  Eye,  and  fo 
Rop  its  running  :  Between  thefe  two  PunCla  there 
is  a  Caruncle  which  ferves  to  keep  them  open  when 
the  Eyes  are  fhut,  which  was  thought  to  be  the 
Glandula  Lachrymalis. 

The  Globe  of  the  Eye  is  moved  by  four  ftrait 
Mufcles,  and  two  oblique ;  and  betwixt  them  there 
is  a  great  deal  of  Fat,  which  facilitates  the  Motion 
of  the  Globe  :  The  firft  of  the  four  ftrait  Mulcles 
is  called  Attollens ,  or  Superbus  5  it  lies  upon  the 
tipper  part  of  the  Globe,  and  pulls  up  the  Eye 
when  we  look  up ;  the  (econd  is  called  Deptimens , 
or  Humilis ,  becaufe  it  pulleth  down  the  Eye  ;  the 
third  is  called  AdduSlor ,  it  draweth  the  Eye  to* 
wards  the  Nole;  the  fourth  AbduSlor ,  it  draweth 
the  Eye  towards  the  little  Canthus  :  They  rife  all 
four  from  the  Circumference  of  the  Hole  in  the 
Orbit,  through  which  the  Optick  Nerves  pafs ; 
and  they  terminate  about  the  Cornea  by  four  thin 
and  broad  Tendons ;  when  they  all  aft  together, 
they  draw  the  Eye  towards  the  bottom  of  the  Or¬ 
bit  ;  when  the  Superbus  andfthe  AdduSlor  and  Ab- 
duSlor  aft  together,  or  the  Humilis ,  and  the  other 
two  aft  together, theyperform  the  oblique  Motions, 
which  have  been  attributed  to  the  oblique  Mufcles. 
The  firft  of  the  oblique  Mulcles,  which  is  the  fifth 
of  the  Eye,  is  the  Obliquus  miner ;  it  rifes  from  the 
lower  lide  of  the  Orbit,  near  its  external  Circum¬ 
ference,  where  the  firft  and  fecond  Bones  of  the 
upper  Jaw  join  together ;  and  afcending  oblique 
by  the  outer  Corner  of  the  Eye,  ’tis  mlerted  into 
the  upper  and  external  lide  of  the  Globe,  behind 
the  Tendon  of  the  AbduSlor.  The  fecond  of  the 
oblique  Mufcles,  and  the  lixth  of  the  Eye,  is  the 
Obliquus  major  ;  it  riles  from  the  bottom  of  the 
Orbit,  and  marching  obliquely  towards  the  great 
Canthus ,  in  the  upper  part  of  which,  near  the 
Brink,  there  is  a  cartilaginous  Ring,  thro’  which 
it  paffes  its  round  Tendon ;  from  whence  reverting 
backwards,  it  is  mlerted  into  the  upper  part  of 
the  Globe,  behind  the  Tendon  of  the  Attollens. 
The  Ule  of  the  firft  of  thefe  Mufcles,  is  to  draw 
the  Globe  of  the  Eye  forwards,  and  to  turn  its 
Pupil  upwards  :  And  of  the  fecond,  to  draw  it 
forwards,  and  to  turn  its  Pupil  downwards ;  for 
the  better  receiving  of  the  Rays  of  Light,  which 
could  not  be  perform’d  by  any  of  the  other  four 
Mufcles :  And  both  of  them  are  an  Axis4for  fu- 
fpendingthe  Globe;  by  which,  in  its  almoft  con¬ 
tinual  Motion,  ’tis  moved  the  more  ealily. 

Now  the  Globe  of  the  Eye  is  of  a  fpherical  Fi¬ 
gure  ;  in  it  are  contain’d  the  principal  Inftruments 
of  Villon  ;  it  is  com  poled  of  Coats  and  Humours; 
the  firft  is  the  ConjunSiiva;  it  makes  the  White  of 
the  Eye,  as  has  been  already  delcribed :  It  is  full 
of  fmall  Veins  and  Arteries,  which  appear  big  in 
an  Ophthalmia ,  or  Inflammation  of  the  Eye.  The 
fecond  is  called  Sclerotica ;  ’tis  thick,  hard,  and 
Imooth ;  opake  behind,  but  tranfparent  before  ; 
where  it  makes  the  third  Coat,  called  Cornea ;  be¬ 
caule  it  is  tranfparent  like  the  Horn  of  a  Lan. 
thorn  ;  In  the  fore-part  of  the  Eye,  which  is  fur- 
rounded  by  the  White  of  the  Eye;  it  has  a  greater 
Convexity  than  the  reft  of  the  Globe  of  the  Eye; 
and  is  composed  of  leveral  parallel  Lamina ,  which 
are  nourilhed  by  many  Blood  Velfels;  fo  fine,  as 
not  to  hinder  even  the  fmalleft  Rays  of  Light  from 
entring  the  Eye:  And  it  has  a  moft  exquilite 
Senfe  ;  that  upon  the  leaft  Pain  the  Tears  might 
be  fqueezed  out  of  the  Lachrymal  Gland,  to  walh 
oft  any  Filth,  which,  by  flicking  to  the  Cornea , 
might  render  it  opa.ke,  The  fourth  is  the  ChoroU 


des ;  it  lies  under  the  Sclerotic  a,  and  is  much  thin* 
ner  than  it;  it  hath  a  great  Number  of  Blood 
Velfels  which  come  from  the  fecond,  and  which 
are  fpread  upon  it ;  as  alfo  the  feveral  Glands, 
which  feparate  from  the  Blood  Velfels  a  black  Li- 
quor,  and  tmftures  all  this  Membrane  internally, 
which  is  otherwile  of  a  whitifh  Colour :  This 
Coat  is  open,  or  has  a  Hole  before,  for  the  Palfage 
of  the  Rays  of  Light,  called  Pupilla  :  The  part  of 
this  Coat  which  makes  the  Circumference  of  this 
Hole,  and  which  lies  upon  the  Side  of  the  Chry- 
ftalline  Humour,  is  the  fifth  Coat  called  the  Uvea; 
made  of  circular  and  ftrait  Fibres ;  it  contrafts 
and  dilates,  according  to  the  different  Impreffions 
of  Light,  and  of  Objefts.  The  Iris  is  the  outlide 
of  the  Uvea ,  where  the  different  Colours  appear  : 
On  the  infide  of  the  Uvea,  from  its  Circumference, 
which  joins  the  Choroides ,  rifes  the  Ligamentum 
ciliare :  it  is  made  of  fhort  Fibres,  whiclmun  upon 
the  fore-part  of  the  glalfy  Humour,  to  the  Edges 
of  the  Chryftalline,  like  Lines  drawn  from  the 
Circumference  to  the  Center  :  By  the  Contraftion 
of  thefe  Fibres,  the  fore-part  of  the  Eye  is  made 
more  prominent,  and  the  Retina  prelfed  further 
back  from  the  Chryftalline  Humour ;  as  the  Axis 
of  Vifion  is  lengthened  when  Objefts  are  placed 
too  near  the  Eye.  The  iixth  is  the  Retina ,  ib 
called,  becaufe  it  refembles  a  Net,  which  covereth 
the  bottom  of  the  cavity  of  the  Eye  ;  it  is  a  fine 
expanfion  of  the  medullary  Fibres  of  the  Optic 
Nerves  upon  the  furface  of  the  glalfy  Humour, 
as  far  as  the  Ligamentum  Ciliare :  It  is  on  this 
Coat  the  impreflions  of  Objefts  are  made. 

The  Humours  of  the  Eye  are  three  ;  the  firft  is 
called  the  Aqueous ,  it  lies  in  the  fore-part  of  the 
Globe,  immediately  under  t he  Cornea;  this  Hu¬ 
mour  is  thin  and  liquid,  of  a  lpirituous  Nature, 
for  it  will  not  freeze  in  the  greatelt  Froft ;  this 
evinces  the  neceflity  of  a  continual  fupply  of  this 
Humour,  which  is  manifeft  it  hath,  becaufe  if 
the  Cornea  be  prick’d  and  this  Humour  fqueez’d 
out,  it  will  be  reftored  again  in  ten  or  twelve 
Hours :  The  fecond  Humour  is  the  Chryjlalline , 
it  lies  immediately  next  to  the  Aqueous ,  behind  the 
Uvea,  oppolite  to  the  Pupilla ,  nearer  to  the  fore¬ 
part  than  the  back-part  of  the  Globe  ;  it  is  the 
leaft  of  the  Humours,  but  much  more  folid  than 
any  of  them  ;  its  Figure,  which  is  convex  on  both 
fides,  refembles  two  unequal  Segments  of  Spheres, 
of  which  the  moft  convex  is  on  its  back  fide,  which 
makes  a  fmall  cavity  in  the  glalfy  Humour  in  which 
it  lies  ;  it  is  covered  with  a  fmall  Coat  called  Ara - 
nea  :  The  third  is  the  Glajfy  Humour,  it  hath  a 
great  refemblance  to  the  white  of  an  Egg,  it  filleth 
all  the  hind-part  of  the  cavity  of  the  Globe ;  it  is 
in  greater  abundance  than  the  other  two;  it  is 
thicker  than  the  Aqueous,  but  thinner  than  the 
Chryjlalline  Humour ;  it  is  contain’d  in  a  very  fine 
Coat  of  the  fame  Name  ;  and  it  gives  the  1’pherical 
Figure  to  the  Eye:  Upon  its  back-part  the  Retina 
is  fpread,  which  it  holdeth  from  the  Chryjlalline 
Humour,  at  a  diftance,  requilite  to  recieve  the  lm- 
preflion  of  Objefts  diftinftly. 

The  Optick  Nerves  pierce  the  Globe  of  the  Eye 
a  little  on  the  infide  of  the  Optick  Axes:  Theif 
external  Coat,  which  is  a  Produftion  ol  the  Dura 
Mater ,  is  continued  to  the  Sclerotis ,  as  their  in¬ 
ternal,  from  the  Pia  Mater,  is  to  the  Choroides  : 
And  their  medullary  Fibres  pafiing  through  all, 
are  expanded  into  the  Retina ;  upon  which  the 
Images  of  Objefts  are  painted.  The  Center  of  this 
Expanfion  is  infenfible;  and  all  Rays  which  fall 
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upon  it  are  ioft ;  and  consequently  that  Point  of 
the  Objed  from  which  tHele  Rays  come,  is  lnviii- 
ble  to  the  Eye  ,  the  realon  of  which  proceeds, 
probably,  from  the  Blood- Vellels,  which  enter 
■with  the  Optic  Nerves  and  cover  this  part  of  the 
Retina*  But  whatever  its  Caufe  is,  there  is  a 
manifeft  advantage  in  the  Optic  Nerves  being  in. 
ter  ted  on  the  inJide  of  the  Optic  Axes ;  for  if  they 
.had  pierced  the  Eye  in  the  Axes,  then  the  middle 
Point  ot  every  Objed  had  been  invisible  ;  and 
where  all  things  conduce  to  make  us  fee  bell,  there 
we  had  rot  feen  at  all,  we  muft  likewife  have  loll 
fome  part  Of  an  Objtd,  if  the  Optic  Nerves  had 
been  placed  on  the  outlide  of  the  Optic  Axes ;  be¬ 
came  an  Objed  may  be  lo  placed  as  that  all’ the' 
Rays  which  come  from  one  Point,  may  fall  upon 
the  outlide  of  both  Eyes;  but  it  is  impoflible  they 
Should  fall  upon  the  infide  of  both  Eyes;  and 
therefore  that  Point  which  is  loll  in  one  Eye,  is 
vilible  by  the  other. 

The  V elfels  of  the  Eyes  are  Branches  of  the  ex¬ 
ternal  Caroticles  and  Jugulars,  which  are  distri¬ 
buted  upon  the  external  Parts  of  the  Eyes,  and  a 
Vein  which  opens  into  the  Superior  Sinus  of  the 
Dura  Mater ■,  in  the  Balls  of  the  Skull ;  and  an 
Artery  from  the  internal  Carotids :  They  accom¬ 
pany  the  Optick  Nerves,  and  are  distributed  on 
the  Mufcles  and  Globe  of  the  Eye  :  There  are  alSo 
fome  Lymphaticks  which  accompany  the  Blood 
Velfels :  The  Optick  Nerves  are  pretty  big  and 
round  :  The  third  Pair  of  the  Brain,  called  Fa. 
thetici ;  the  firSl  Branch  of  the  fifth  Pair,  called 
Ophthalmicus  ;  and  the  Sixth  Pair,  are  all  bellow¬ 
ed  on  the  Muteles  of  the  Eye, 

All  the  Rays  which  come  from  one  Point  of  an 
Objed,  are  by  the  Cornea  and  Humours  of  the 
Eye,  united  in  a  Point  of  the  Retiria,  which  is  in 
a  llrait  Line,  drawn  from  the  Same  Point  of  the 
Objed',  thro*  the  Center  of  the  E}'e ;  and  conse¬ 
quently  all  the  Rays,  which  come  from  all  the 
Points  of  an  Objed,  are  united  on  the  Retina,  in 
the  Same  Order  and  Proportion  as  the  Points  of  the 
Objed  are  from  whence  thoSe  Rays  come  ;  There¬ 
fore  the  Interpofition  which  thefeRays  make  upon 
the  Retina ,  mull  be  the  Image  of  the  Objed  ;  and 
thus  Vilion  in  general  is  performed  :  But  to  know 
what  the  Several  parts  of  the  Globe  contribute 
hereunto,  it  is  needful  to  obferve,  that  the  Cornea 
is  more  convex  than  any  other  Part  of  it ;  by 
which  means,  all  the  Rays  are  gathered  to  pais 
thro’  the  Papilla  ;  and  none  of  them  are  loll  upon 
the  Uvea ;  the  Aqueous  Humour  being  thinneSS, 
and  moft  liquid,  ealily  changes  its  Figure,  when 
either  the  Ligamentum  Celiare  contracts,  or  both 
the  oblique  Mulcles  fqueeze,  the  middle  of  the 
Bulb  of  the  Eye,  to  render  it  oblong,  when  Ob- 
je&s  are  too  near  us;  The  llrait  Fibres  of  the  Uvea 


aN?r.e  Pupilla,  when  there  are  but  few  Rays 
0 i  and  the  circular  Fibres  contract  it,  when 

t  lerc  are  too  many  :  When  the  Papilla  is  contra¬ 
cted,  we  ice  molt  diftindly  ;  when  it  is  dilated, 
we  Ice  moil  clearly  ;  th eglajjy  Humour  keeps  the 
LhrjjlnUine  at  Such  a  dillance  from  the  Retina, 
as  is  necellary  tor  uniting  the  Rays  which  come 
Srom  one  Point  of  the  Objedt,  exadly  in  one  Point 
of  the  Retina  ;  the  lmpreliion  of  the  Objed  is 
made  upon  the  Retinal  ri he C horoides  is  tindured 
black,  that  the  Rays  of  Light  which  pals  thro’  the 
Retina,  may  not  be  refleded  back  again,  to  con* 
iule  the  Image  of  the  Objed,  being  dillmd  Vision 
coniifts  in  the  Union  .of  all  the  Rays  which  come 
Srom  one  Point  of,  an  Objed,  exadly  id  one  Point 
ot  the  Retina',  and  that  the  Rays  which  come 
from  Objeds  at  different  Dillances,  are  united  at 
diihrent  Diilances^  behind  the  Chryjl alline  Hu~ 
invar:  They  cannot  both  be  exadly  united  upon 
the  Retina,  tnerefore  the  Eye  cannot  tee  equally 
diftmdly  at  the  lame  time  Objeds  at  different 
Dillances ;  it  is  for  this  Reafon,  that  the  Globe  of 
the  Eye  moves  So  quickly,  and  almoll  continu¬ 
ally  ;  and  that  the  Mulcles  of  the  Eyes  have  Such 
a  great  Quantity  of  Nerves  to  perform  their  Moti¬ 
ons,  when  the  Globe  of  the  Eye  is  flat,  as  happens 

Sometimes  *n  that  the  Rays  pals  the  Re<- 

before  they  unite  ;  in  fuch  a  Cafe  there  is  no 
diltind  Villon  ;  and  fuch  as  have  this  Defed,  are 
called  Presbytce :  And  if,  on  the  contrary,  the 
Globe^  or  the  Eye  be  fo  convex,  as  to  unite  the 
Rays  oeffore  they  come  to  the  Retina,  neither  is 
there  then  any  diftind  Vifion ;  and  fuch  as  have 
this  Defed,  are  called  Myopes. 

EYE,  in  a  Ship  ;  the-  Hole  wherein  the  Ring 
of  the  Anchor  is  put  into  the  Shank,  is  called  the 
Rye  of  the  Anchor  ;  and  the  Compafs,  or  Ring, 
which  is  left  of  the  Strap  to  which  any  Block  is 
feized,  is  called  alio  the  Eye  of  the  Strap , 

EYE,  [in  Architecture ,]  is  the  middle  of  the 
l  oluta  of  the  Ionick  Chapitef,  which  is  cut  in  the 
Form  of  a  little  Rofe. 

EYE  of  a  Dome,  is  an  Aperture  at  the  Top  of 
a  Dome,  as  that  of  St.  Paul’s. 

EYE  of  a  Volute,  [in  Architecture,']  is  the  Cen¬ 
ter  of  the  Volute,  or  that  Point  wherein  the  He- 
lix  ox  Spiral  of  which  it  is  formed  commences ;  or 
it  is  the  little  Circle  in  the  middle  of  the  Volutes, 
wherein  the  13  Centers  for  the  defcribing  of  the 
1 3  Circumvolutions  are  found,  for  defcribing  the 
Circumvolutions  of  it. 

Bullock’s  EYE,  [m  Architecture ,]  a  little  Sk)r- 
light  in  the  Covering  or  Roof,  intended  to  illu- 
mme  a  Granary  or  the  like  ;  call’d  by- the  French. 
Oevil  de  Bcntf. 

EYE-LIDS:  See Palpebr<e> 
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FBy  Statue  5  and  6  E.  6.  cap.  4.  ’tis  ena&ed, 
*  That  whoever  lhall  malicioufly  ftrike  any 
Perfon  with  a  Weapon  in  the  Church  or  Church¬ 
yard,  or  draw  it  there,  with  an  Intent  to  ftrike, 
lhall  have  one  of  his  Ears  cut  oft ;  or  if  he  have  no 
Ears,  lhall  be  burnt  on  the  Cheek  with  an  F ;  that 
he  may  be  known  for  a  common  Fighter  or  Fray- 
maker. 

FA  [in  Mufickf\  is  the  fourth  Note  in  riling,  in 
this  Order  of  the  Gammut,  Ut,  Re ,  Mi,  Fa. 

FABRICK  Lands ,  are  Lands  given  to  the  Re¬ 
building,  Repair,  or  Maintenance  of  Cathedrals, 
and  other  Churches;  and  mentioned  in  the  Aft  of 
Oblivion,  12  Car.  2.  c.  8.  Formerly  every  one  ai¬ 
med:  gave  by  his  Will  lomething,  more  or  lels,  to 
the  Fabrick  of  the  Cathedral,  or  his  Parilh  Church  ; 
and  thele  were  called  Fabrick  Lands  ;  and  by  the 
Saxons ,  Timber  Lands. 

FACE,  [in  Architecture, is  a  fiat  Member, 
which  hath  a  great  Breadth,  and  fmall  Proje&ure ; 
as  in  Architraves,  (3c.  It  is  alfo  taken  for  the 
Front,  or  exterior  Part  of  a  great  Building,  which 
immediately  prelents  it  lelf  to  view. 

FACE  of  a  Bajiion ,  or  of  the  Bulwark ,  is  the 
moft  advanced  Part  of  a  Baftion  toward  the  Field, 
or  the  Difiance  comprehended  between  the  Angle 
of  the  Shoulder,  and  the  flanked  Angle. 

FACE  of  a  Place ,  is  the  Curtain,  together  with 
the  two  Flanks  railed  above  it,  and  the  two  Faces 
of  the  Bafiion  that  look  towards  one  another, 
and  flank’d  the  Angle  of  the  Tenacle. 

FACE  Prolong’d,  [in  Fortification ,]  is  that  Part 
of  the  Line  of  Defence  Razant,  which  lies  between 
the  Angle  of  the  Shoulder  and  the  Curtain  ;  or  ’tis 
the  Line  of  Defence  Razant  diminilhed  by  the 
Length  of  a  Face. 

F ACE  of  a  Stone  [with  Architects ,3  is  that  Su¬ 
perficies  or  Plane  of  the  Stone  that  is  to  lie  in  the 
Front  of  the  Work,  which  is  very  eafy  to  be 
known,  when  the  Stones  are  ferap’d  ;  for  the  Face 
is  always  oppolite  to  the  Back,  and  the  Back  goes 
rough  as  it  comes  from  the  Quarry.  But  in  rough 
Stones,  Workmen  generally  choole  to  make  one 
of  thofe  Sides  the  Face,  which  lay  perpendicular 
to  the  Horizon,  when  it  was  in  the  Quarry  ; 
and  confequently,  the  breaking  (and  not  the 
cleaving)  way  of  the  Stone. 

FACEING  [in  Architecture,']  a  Method  of 
Building,  when  all  betwixt  the  Timber  is  a  Brick’s 
length  thick,  (or  a  9  Inch  Wall)  and  again  ft  the 
Timber  but  half  a  Brick  thick,  or  a  4  f  Inch  Wall. 
But  this  is  not  approv’d  of,  becaufe  in  thin  faceing 
Timber  Building,  the  Mortar  burns  the  Timber  lb 
much. 

FACET,  \ a  little  Face  or  Side  of  a  Body, 

FACETTEjjCut  into  a  great  Number  of  An¬ 
gles-  ... 

FAClA’s  [in  Architecture ,]  as  the  Workmen 
call  it,  (for  it  Ihould  be  fpelt  Fafcia ,)  are  nothing 
but  broad  Lifts  or  Fillets,  and  are  commonly  made- 
in  Architraves,  and  in  the  Corners  of  Pedeftals. 
In  Brick  Buildings,  they  call  the  Juttings-out  of 
the  Bricks  over  the  Windows  in  all  Stories  but  the 
higheft,  by  this  Name  ;  thele  are  fometimes  plain, 
and  lbmetimes  moulded;  and  this  Moulding  is 
only  a  Cima  Reverfa ,  or  an  O  . . .  G . . .  at  the  Bot¬ 
tom  ;  and  above  this  are  two  plain  Courfes  of 
Bricks,  then  an  Aftragal,  and  laii  of  all,  a  MouU 
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tine  ;  which  the  Workmen  call  a  Boultreau  and  a 
Bolted. 

FACIES  Hypocratica ,  is  when  the  Noftrils  are 
lharp,  the  Eyes  hollow,  the  Temples  low,  the 
Laps  of  the  Ears  contra&ed,  and  the  Lobes  inver¬ 
ted  ;  the  Skin  above  the  Forehead  hard  and  dry, 
the  Complexion  pale,  livid,  of  a  leaden  Colour, 
or  black.  Blanchard.  L. 

FACK,  in  a  Ship,  is  any  one  round  of  a  Cable 
when  it  is  quoiled  up  out  of  the  Way. 

FACTITIOUS,  fignifies  made  by  Art,  and  is 
ufually  taken  in  oppofition  to  the  Word  Natural  ; 
Thus  Soap  is  a  fa&itious  Body,  or  Concrete,  made 
by  Art ;  but  Fullers-Earth  is  a  natural  Concrete, 
form’d  in  the  Bowels  of  the  Earth  by  the  Author 
of  Nature. 

FACTORS;  [In Multiplication']  the  Multipli. 
cand  and  Multiplicator  are  often  called  FaClors , 
becaufe  they  do  Facere  Produdum ,  make  or  con- 
ftitute  the  Produtt. 

FACTUM  [in  Arithmetick ,]  is  the  Product  of 
two  Quantities  multiply’d  by  each  other. 

FACUL M,  are  certain  bright  or  Ihining  Parts, 
which  the  Modern  Aftronomers  have  fometimes 
obferved  upon,  or  about  the  Surface  of  the  Sun  ; 
but  they  are  but  very  feldom  feen.  L. 

FACULTY,  [in  Law ,]  is  uftd  for  a  Privilege 
or  fpecial  Power  granted  unto  a  Man  by  Favour, 
Indulgence,  and  Dilpeiifation,  to  do  that  which 
by  the  Common  Law  he  cannot  do. 

FACULTY,  is  a  Power  or  Ability  to  perform 
any  Attion.  The  Ancients  Ufually  reckon  three 
forts  of  Faculties,  Natural ,  Vitaly  and  Animal ; 
and  according  to  their  Dottrine,  the 

Natural  Faculty ,  is  that  by  which  the  Body  is 
nourifhed  and  augmented,  or  another  like  it  gene* 
rated :  So  that  it  may  be  diftinguilh’d  into  the 
three  Faculties  that  perform  their  Fun&ions  of 
Nutrition ,  Growth ,  ox  Generation:  And  the  firft 
of  thele  was  alio  fubdivided  into  the  Attractive , 
Retentrix ,  ConcoCirix ,  and  ExpuJtrix  Faculty- 

Vital  Faculty ,  is  that  which  prelerves  Life  in 
the  Body,  and  performs  the  Functions  of  Pulfe 
and  Refpiration. 

Animal  Faculty ,  is  that  by  which  the  Soul  per¬ 
forms  the  Funftions  of  Imagination ,  Re  a  fining, 
Memory ,  Senfe,  and  Motion . 

But  thefe,  like  moft  other  Difiinftions  of  the  an¬ 
cient  Philolbphers,  aTe  both  ulelefs  and  ill  groun¬ 
ded. 

FACULTY,  [in  the  Schools ,3  a  Term  apply’d 
to  the  divers  Parts  or  Members  of  an  Univerlity, 
divided  according  to  the  Arts  or  Sciences  taught, 
or  profels’d  therein.  Thus  in  moft  Univerlities 
there  are  four  Faculties',  as  1.  Of  Arts,  which 
includes  Humanities  and  Philo fiphy.  2.  That  of 
Theology.  3.  Pbyfick.  4.  Jurisprudence.  And  in 
our  Univerlities  the  Degrees  of  the  leveral  FacuU 
ties  are,  Batchelor,  Majler ,  and  DoCior. 

FiLCES  :  See  Excrements.  ’Tis  alfo  taken  for 
the  gro/iSubftance  that  fettles  after  Fermentation, 
or  remains  after  Diftillation.  L. 

FAGGOT.  In  Times  of  Popery  here  was  a 
Badge  worn  on  the  Sleeve  of  the  upper  Garment 
of  luch  Perfons  as  had  recanted  and  abjured  what 
the  Powers  that  then  were,  did  call  Herefy  ;  which 
was  put  on  after  the  poor  Wretches  had  carried  a 
Taggot  by  way  of  Penance,  to  loir.e  appointed 
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Place  of  Solemnity.  And  fometiines  they  inter- 
preted  the  leaving  off  this  Badge  of  the  Faggot  to 

'f  AGON  A,  P[in  Anatomy ,]  a  conglomerated 

Gllnd,  the  fame  that  is  call’d'^ 

FA1LL1S  fm  Heraldry ,]  a  Tcnn  tnat  rrencn 

Heralds  ufe,  to  fignify  tTken 

Ordinary j  as  if  it  were  broke,  and  a  Splinter  taken 

OUFAlNT,  or  Feynt  ASlion ,  is  as  much  as  Feign- 
tdASiionl  viz.  inch  an  Atfion,  as  though  the 
Words  of  the  Writ  be  true,  yet  lor  certain  Laules 
be  hath  no  Title  to  recover  thereby  *,  whereas  in 
Safe  aX  the  Words  of  the  Writ  are  fall, 

FAINT  Vifion :  See  Vtjien.  . 

FAIT  Lin  hm J  a  Deed,  which  is Atfy  “h! 
fealed  and"  delivered,  to  prove  and L  teft  fy  the 
Agreement  of  the  Parties  whole  Deed  it  is,  ana 
confitts  of  three  principal  Points,  H  ruing.  Sea  mg, 

™V,nWrh!nt.  is  Ihew’d  the  Parties  Name  to  the 

the  Time  when  granted,  and  w  het  ler  1  P  )  i 

“CStsSthe;  Teft.mony  of  their  Cento, 

*  hv  theie  Words,  In  toitnefs  •whereof,  &x. 

without  which  the 

Deed  is  ‘nfu®“?"'-be  fit  )aft  it  is  not  the  lead  ; 
Delivery,  < ho  Jtbe.  Hen  ^  Seakd)  if  it  be  not 

for  after  a  D  ^  purpole:  And  therefore  in 

5l  Deedfcare  mult  bdaken,  that  the  Delivery  be 

W  FaTe^' one  Round  or  Circle  of  a  Cable  quell- 
h  AAA,  The  Seamen  will  ask  (as  a 

ed  up  out  of  th :  way  .  i  ^  there  are 

Conjunftion  to  t  VV^  tQ  a  New  again,  the 
5S ^  part  appears  giBoue,  and  the  Dark 

^FALCON :  See  Faucon. 

Privilege  which 

anfiently  feveral  Lords  referved  to  ttajnW^ ^ 
femng  up  Folds  for hh  P  reythem ;  and  this 
their  Mano  , t  thelr  Tenants  Sheep, 

S  kTy  called  ***™%J*  Si ; 

and' i.f  ibmVoS  Charters  >tis  called  Folifica,  i.  e. 

L‘ 'v'luEmVor  FaldfS,''^.  a  Coropofmon 
L/fL  tv  Tenants  antiently,  that  they 

kTghtTave  Liberty  to  fold  their  Sheep  upon  their 

ow„  Ground.  ^  that  part  of  the  Rope 

of!  Tackle  which  is  haled  upon,  the  FA.  Alio 

3  Ship  is  <a>d  t0  bein»  under  Sail,  fhe  keeps  not 
f„S:4mdnas  fhelhould  do.  They  iky  alio 

th  F  ALL SP W he1"  ihe  is  not  Flujb,  but  hath  Rif.ngs 
rFr  Parts  of  her  Decks  more  than  others, 
of  fomel  v'cine[s :  See  Epilepfy. 

F^OpSt1,  or  thf  Tub*  Fallopian*, 
two  /lender  Ye®  fuuated  on 


each  fide  the  Uterus,  whole  ufe  is  to  aftord  a  kal- 
fage  to  a  more  fubtil  part  of  the  GenituraM 
lira  towards  the  Ovaria^  to  impregnate  the  Eggs 
'that  afterwards  are  todrop  into  .hem  from  ttoce 
and  when  they  are,  as  it  were,  ripen  d,  to  convey 
them  along  their  inner  Gavity  to  the  Uterus,  . 

Theie  Tub*  are  about  four  or  hveFinge :rs  breadt 
Inner  and  their  Subftance  is  compofed  ot  t\\  o  Mem 
branes  which  come  from  the  external  and  internal 
ores  of  the  Womb  ;  they  have  the  fame  After ie* 

Veins  Nerves,  and  Lymplraticks,  as  the  Chart _ 
ha?e  They  take  then  Name  from  their  hrft  Dll- 
coverer  Fallopius. 

IalsI  is/ 

Mount  of  Earth  four  Fathom  wide,  erefted  on  the 
Level  round  the  Foot  of  the  Rampart,  o»tW 

towards  the  Field,  and  feparated  by  its  Parapet 

from  the  Berme ,  and  the  Side  of  the  Moat.  i  s 
made  ule  of  to  Fire  upon  the  Enemy,  when  he  is 

already  lb  far  ^^ypN'pcVot' the  Body  of  the 
Place  I*1 And" allb  to  receive  the  Ruins  which  the 

^^SSaShirhi?1 

MF  aYsE  Flower  [in  Botany,']  one  which  does 
not  feem to  produce  any  Fruit,  as  thofe  of  the 
JS*  i  MulbFrrv-Tree,  &c.  Or  a  Flower  that  does 
notarile  from  any  Embryo,  or  that  does  not  knit ; 
thole  of  the  Melon,  Cucumber,  &c. 

FALSE  Claim,  [in  Law,]  is  where  a  Man  claims 

mFALSE 'tePfonment,  is  a Trefpafs committed 
againft  a  Man,  by  imprifoning  him  without  law. 

fUl  a  TUSF*  Petition  :  See  Pofition.  .  _ 

FALSA  A  /  the’  Civil  Ldv>>]  is  a  frau* 

^rc^gn^ourts  of  Record, 
be  the  Plea  Real  or  P«lbnal.  F  lfch  lle3 

FALSO  returning  of  Writs.  L. 

againft  tile  bhen  ^  one  of  the  three  Pro- 

FALX,  L  ,  doubiing  of  the  Dura  Mater  5 
ceffes  made  b..  °  BegInmng  from  the  Crifta 

r  S  o  which  it  isfaftned;  and  as  it  approaches 
Gain,  to  wm  crv,PT-{parl  it  prows  broader  and 

the  hinder-part  °rmlnates  w’herf  the  Longitudinal 
Sk^e’nd,  It 

Dickie.  L. 

TFAMES  Canina:  See  Cyno  f  {  feveIal 

FAMILY  c/  Curves-,  ^ a  Cong tr  ar£ 

curves  of  different  k'"d  ”“^£0  nation  ;  but 

d,""“ 

I  x~ymi  ^  m  __  +  g[.  in  infinitum:  All 

ffl  Cu^esbuefmdto  be  of  the  Le  Family. 

f'ANT  AST1CAL  C.&r;,  tbe  iame  with  thofe 
called  Emphatical  ]  which  lee. 


FA- 


/ 


FAT 


FAPESMO  [inj  Logick,']  one  of  the  Moods  of 
Syllogifms  that  has  its  firit  Propolition  an  univer- 
fal  Affirmative,  its  fecond  an  univerfal  Negative, 
and  its  third  a  peculiar  Negative. 

FARCIMINALIS  Tunica,  the  fame  with  the 
Allantoides.  L. 

FARDEL  of  Land,  according  to  Pome  Writers, 
is  the  fourth  Part  of  a  Yard  Land ;  but  Noy,  in  his 
Complete  Lawyer ,  p.  57,  faith,  two  Fardels  of 
Land  make  a  Nook,  and  four  Nooks  a  Yard  Land. 

FARD1NG,  or  Farthing,  of  Gold,  feems  to 
have  been  a  Coin  ufed  in  antient  Times,  contain¬ 
ing  in  Value  the  fourth  Part  of  a  Noble,  viz. 
Twenty-pence  in  Silver  :  In  Weight,  the  llxth 
Part  of  an  Ounce  of  Gold,  that  is,  of  five  Shillings 
in  Silver.  This  Word  is  uled  9  H.  5.  c.  7.  and 
there  appears  to  have  been  a  Coin  as  well  as  the 
Noble  and  Half  Noble. 

FARDING-Atyty  or  Farundel  of  Land,  was  the 
fourth  Part  of  an  Acre. 

FARINA  Foecundans ,  [in  Botany  a  kind  of 
fine  mealy  Dull,  prepared  in  the  male  Flowersof 
Plants,  which  being  afterwards  Ihed  on  the  female 
Plants,  does  the  Office  of  a  Sperm  or  Semen,  by 
impregnating  them. 

FARTHELL.  Farthelling  is  the  lame  with 
■what  the  Seamen  now  call  Furl  or  Furling',  which 
is  taking  up  their  Sails  and  binding  them  clofe  to 
the  Yards. 

F  ASCI  A  Lata :  See  Membranofus  Mufculus. 

FASCl  A,  a  Term  in  Architecture, as  the  Fafcio’i 
of  the  Archttrave;  which  are  the  three  Bands  of 
which  it  is  compofed.  L. 

Vitruvius  admits  no  Fafcia’s  in  the  Tu f can  or 
Dorick  Orders ;  but  is  not  imitated  by  any  in  that 
particular  Circumllance. 

FASCIAE  .*  In  the  Planet  Mars,  are  certain  rows 
of  Spots  parallel  to  the  Equator  of  that  Planet, 
which  look  like  Swathes  or  Fillets  wound  round 
about  his  Body.  L. 

FASCIAL1S,  a  Mulcle  fo  called  :  See  Sartorius. 

FASCl  ATION,  is  a  binding  of  Swathes  about 
a  Limb  that  is  to  be  cured. 

FASCICULUS:  See  Manipulus. 

FASCINES,  or  Faggots ,  [in  Fortification^  are 
Email  Branches  of  Trees,  or  Bavins  bound  up  in 
Bundles ;  which  being  mix’d  with  Earth,  ferve  to 
fill  up  Ditches,  to  make  the  Parapets  of  Trenches, 
Some  of  them  are  dipt  in  melted  Pitch  or  Tar, 
and  being  fet  on  fire,  ferve  to  burn  the  Enemies 
Lodgments  or  other  Works. 

FASH10N-P/V«\r,  are  thole  two  Timbers  which 
defcribe  the  Breadth  of  the  Ship  at  the  Stern ;  and 
are  the  outermoft  Timbers  of  the  Stern,  on  each 
fide,  except  aloft,  where  the  Counters  are. 

FAST  -Country.  A  Term  ufed  by  the  Tin-Mi¬ 
ners,  and  lignifies  the  fame  with  Shelf',  which  lee. 

FaSTIDIUM  Cibi,  the  fame  with  Anorexia. 

FASTIGIUM,  the  lame  with  Fronton  :  which 
fee. 

FASTING  Men ,  Homines  habentes.  An  old 
Term  which  lome  will  have  to  lignify  Men  of  Re¬ 
pute  and  Subfiance  :  But  ’tis  more  probable,  that 
by  it  was  meant  rather  Pledges,  Sureties,  or  Bondf- 
men  ;  which,  according  to  the  Saxon  Cuflom, 
were  fall  bound  to  anfwer  for  one  anothers 
peaceable  Behaviour. 

FAT  of  Animals,  the  learned  Dr  .Grew  takes  to 
be  a  curdling  or  Coagulation  of  the  Oily  Parts  of 
the  Blood,  either  by  lome' of  its  own  faline  Parts, 
or  by  the  nitrous  Parts  of  the  Air  mingled  there¬ 
with:  And  hence  it  is,  that  lbije  Animals,  asCo- 


. V  .... L 
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neys,  and  Field-Hares,  grow  fat  in  frofry  Weather 
the  Oily  Parts  of  the  Blood  being  then  ordinarily 
coagulated  with  a  greater  A.bundance  of  nitrous 
Parts  received  from  the  Air  into  their  Bodies ;  and 
for  the  fame  Realon  it  is,  that  the  Fat  of  Land 
Animals  is  hard  ;  whereas  that  of  Filhes  is  fofr, 
and  runs  all  to  Oil,  becaule  the  Water  in  which 
they  live,  hath  but  few  nitrous  Parts  in  it,  in  com¬ 
panion  of  Air. 

And  that  which  induced  him  to  make  theleCon- 
clufions,  was  this  Experiment : 

He  took  Oil-Olive,  and  poured  upon  it  highly 
rtttified  Spirit  of  Nitre,  and  then  digefted  them 
together  for  lome  Days  :  By  degrees  the  Oil  be* 
came  of  the  Colour  and  Conliftence  of  Marrow, 
and  at  laft  congealed ,  or  hardned  into  a  white  Fat 
or  Butter,  which  would  diifolve  only  by  the  Fire 
like  the  Fat  of  Animals:  And  lie  oblerved,  that 
this  Oil  hardned  into  Fat  moll:,  upon  the  Exhala- 
tion  of  fome  of  the  fulphureous  Parts  of  the  Spirit 
of  Nitre  ;  which  Exhalation  waselfe&edby  unfiop- 
pingthe  Glals,  after  lome  time  of  Digellion,  and 
Buffering  the  Oil  to  diifolve  and  thicken  divers 
times  by  fuccellive  Heat  and  Cold.  And  from 
hence  he  infers,  That  the  true  congealing  Princi¬ 
ple,  is  a  Spirit  of  Nitre  feparated  from  its  Sulphur : 
And  he  lays.  If  we  could  get  tins,  we  might  con¬ 
geal  Water  in  the  midft  of  Summer.  Power  of 
Mixture,  Led.  I.  p.  233. 

PAT,  in  the  Sea  Phrafe,  is  the  fame  with  broad. 
Thus,  if  the  TruJJing  in,  or  Tuck  of  a  Ship’s  Quar* 
ter  under  Water  be  deep,  they  fay  Ike  hath  a  Fat 
Quarter. 

FATHOM,  a  Meafure  containing  two  Yards* 
or  fix  Feet,  taken  from  the  Extent  of  both  A.rms, 
when  ftretch’d  into  a  ftrait  Line. 

FACUS  and  Frumen ,  the  lame  that  Pharynx. 

FAUCON,  a  fort  of  Cannon,  whole  Diameter 
at  the  Bore  is  55  Inches,  Weight  750  Pound, 
Length  7  Foot,  Load  2f  Pound,  Shot  2  |  Diame¬ 
ter,  and  2  y  Weight. 

FAUCONET,  a  fort  of  Ordnance,  whofe  Dia¬ 
meter  at  the  Bore  is  sty  Inches,  Weight  400  Pounds, 
Length  6  Foot,  Load  1  f Pound,  Shot  fomething 
more  than  two  Inches  Diameter,  and  1 |  Pound 
Weight. 

FAUSBRAYE  :  See  Falfe  Braye. 

FAVUS  :  See  in  Achor. 

FAYL1NG  of  Record,  is  when  an  Aftion  is 
brought  againfi:  one  who  pleads  any  Matter  or  Re¬ 
cord ,  and  avers  to  prove  it  by  Record',  and  the 
Plaintiff  faith,  Nul  tiel  Record ,  whereupon  the 
Deiendant  hath  a  Day  given  him  to  bring  it  in,  at 
which  Day  he  fails,  or  brings  in  fuch  a  one  as  is  no 
bar  to  this  Attion  5  this  is  laid  to  be  Failer  of  Re¬ 
cord. 

FAYNT -Pleader,  [in  Lawf\  lignifies  a  falfe, 
covinous,  or  collulory  Manner  of  Pleading,  to  the 
Deceit  of  a  third  Party. 

P’EALTY,  [in  Lazv,’]  lignifies  an  Oath  taken  at 
the  Admittance  of  every  Tenant,  to  be  true  to 
the  Lord  of  whom  he  holdeth  his  Land. 

FEATHER  Edg’d,  [in  Carpentry Boards  or 
Planks  that  are  thicker  on  one  Edge  than  on  the 
other,  are  call’d  Feather  edg’d  Boards,  Sc. 

FEVER,  is  a  Fermentation,  or  inordinate  Mo¬ 
tion  of  the  Blood,  and  a  too  great  Heat  of  it,  at¬ 
tended  with  Burning,  Thirft,  and  other  Symp¬ 
toms,  whereby  the  natural  Oeconomy  or  Govern¬ 
ment  of  the  Body  is  varioully  difturb’d. 

Fevers,  in  general,  may  be  divided  into  two 
forts,  viz.  Continual,  ox  Intermittent.  Continual 

Fever , 


FBI 


FEL 


Fevers  is  that  whole  Fit  is  continued  for  many 
DaySj  having  its  limes  of  Remiffion,  and  of  more 
Fiercenefs,  but  never  of  Interiniifion. 

Intermittent  “Fevers ,  commonly  called  Agues-, 
have  certain  Times  of  IntermilTion,  beginning^  for 
the  moll  part,  with  Cold  or  Shivering,  ending  in 
Sweat,  and  returning  exa&ly  at  let  Periods. 

As  for  the  feveral  fubaltern  Spices  of  Continual 
and  Intermitting  Fevers ,  you  Will  find  them  par¬ 
ticularly  enumerated  in  the  Books  of  Phylicians. 

I EAZING,  at  Sea ,  is  the  ravelling  out  of  the 
Cable,  or  any  great  Rope  at  the  Ends. 

FEBRlFtJGE  [Febrifugium ,  L.]  is  a  Medicine 
which  will  cure  an  intermitting  Fever  :  Thus  we 
fay  the  Cortex  Peruvianus ,  or  Jefuits-Bark ,  right¬ 
ly  given,  is  the  moll  certain  ' Febrifuge . 

FECULvE,  are  Dregs  that  fubfide  in  the  fquee* 
zing  of  certain  Vegetables ;  as  in  Briony ,  &c.  L 

FEE,  Feudum  vel  Feodum ,  [in  Common  Law,] 
fignifies,  as  Sir  Henry  Spelman  defines  it,  a  Right 
Which  the  Vallal  hath  in  Land,  or  fome  immove* 
able  Thing  of  his  Lord’s,  to  ufe  the  fame,  and 
take  the  Profits  thereof  Hereditarily,  rendring  unto 
his  Lord  fuch  feudal  Duties  and  Services  as  belong 
to  military  Tenure,  the  meer  Propriety  of  the 
Soil  always  remaining  to  the  Lord. 

This  Word  Fee  is  fometimes  tiled  with  us  for 
the  Compafs  or  Circuit  of  a  Manor  or  Lordfhip  ; 
alfo  for  a  perfonal  Right  incorporeal,  as  to  have 
the  keeping  of  Prifons  in  Fee.  And  ’tis  taken  for 
a  Reward  or  Wages  given  to  one  for  the  Execution 
of  his  Office :  As  alio,  for  that  Conlideration  gi¬ 
ven  a  Serjeant  at  Law,  or  Councilor,  or  a  Phyfi. 
cian,  for  their  Counfel  and  Advice  in  their  Pro- 
felfion. 

FE E-Abfolute,  or  Fee-Simple,  is  that  of  which 
we  are  feized  in  thefe  general  Words,  To  us  and 
cur  Heirs  for  ever. 

FEE -Conditional,  or  Fee-Tail ,  is  that  whereof 
we  are  leized  to  us  and  our  Heirs  with  Limitation ; 
that  is,  the  Heirs  of  our  Bodies,  tfc.  And  this  Fee- 
Tail  is  either  General  or  Special. 

General ,  is  where  Land  is  given  to  a  Man,  and 
the  Heirs  of  his  Body. 

Fee-Tail  Special,  is  that  where  a  Man  and  his 
Wife  be  leized  of  Lands,  to  them  and  the  Heirs  of 
their  Bodies. 

FEE-Farm,  in  a  legal  Senfe,  fignifies  Lands  held 
of  another  in  Fee,  that  is,  in  Perpetuity  to  him- 
lelf  and  his  Heirs,  for  fo  much  yearly  Rent  as  it 
is  reafonably  worth,  more  or  lels,  fo  it  be  the 
fourth  Part  of  the  Worth  :  Old  Tenures. 

FEE- Simple  :  See  Fee-Abfolute. 

F EE-Tait :  See  Fee-Conditional » 

FIELD,  [in  Heraldry ,]  is  the  whole  Surface  of 
any  Elcutcheon  or  Shield,  being  fuppoled  to  be 
overfpread  with  fome  Metal,  Furr,  or  Colour  ; 
and  containing  the  Charge,  if  there  beany.  In 
blazoning  a  Coat,  you  mull  always  begin  with 
the  Field  :  See  Blazon. 

FEELING,  is  one  of  the  external  Senfes  called 
Touching ;  and  is  that  whereby  we  get  the  Ideas  of 
hard,  lol id,  foft,  rough,  hot,  cold,  dry,  wet,  or 
other  tangible  Qualities ;  as  alfo  of  Diftance,  Ti- 
tillation,  Itching,  Pain,  &c.  And  tho’  it  is  the 
groifeft,  yet  it  is  the  moll  extenlive  of  all  our  Sen* 
les,  having  more  Objects  than  all  the  tell  taken 
together :  And  lome  even  reduce  all  the  other  Sen* 
fes  to  this  one  of  Feeling. 

FEINT  [in  Mufck,]  a  Semi-tone ;  the  fame 
that  is  called  Diefis. 

0 
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FEINT,  [in  Rhetcrick,~\  a  Rhetorical  Figure, 
whereby  the  Orator  touches  on  fomething,  in  ma* 
king  a  fhew  of  palling  it  Over  in  Silence. 

P  ELAPTON  [in  Logick,]  is  one  of  the  Moods 
of  SyJlogifms,  in  which  the  firft  Propolition  is  an 
uniyerlal  Negative,  the  fecond  an  univetfal  Affir* 
mative,  and  the  third  a  particular  Negative. 

FELLOWS  [in  Fort  if  cat  ion,  ]  are  lix  Pieces  of 
Wood,  each  of  which  form  an  Arch  of  a  Circle  ; 
and  thele,  joined  all  together  by  Duledges,  make 
an  entire  Circle  ;  and  thefe  with  twelve  Spokes, 
make  the  Wheel  of  a  Gun  Carriage!  Their  Thick- 
nefs  is  ufually  the  Diameter  of  the  Ball  of  the  Gun 
they  fctve  tor,  and  their  Breadth  fomething  more. 

FELLOWSHIP,  or  Partnership ,  [in  Arithme * 
tick,]  is  a  Rule  of  very  great  life  to  balance  Ac* 
counts  ainongft  Merchants  and  Owners  of  Ships; 
when  any  Number  of  Perfons  put  together  a 
general  Stock,  fo  that  it  be  required  to  give  to  eve* 
ry  one  his  proportional  Share  of  the  Lofs  or  Gain : 

The  Golden  Rule  feveral  ways  repeated;  will 
fully  anfwer  fuch  Queftions. 

For,  As  the  Whole  Stock  (or  general  Antecedent) : 
Is  to  the  Total  thereby  gain’d  or  lojl  (which  is  the 
general  Confequent)  : :  So  each  Maws  particular 
Share :  Is  to  his  proper  Share  of  Lofs  or  Gain. 

Wherefore  let  the  feveral  Moneys  of  every  Part* 
ner  be  gathered  into  one  Sum,  which  makes  the 
Firft  Term  s  the  common  Gain  or  Lofs  the  Second  ; 
every  Man’s  particular  Share  the  Third;  working 
the  Golden  Rule  fo  many  feveral  times  as  there  are 
Partners. 


There  be  two  Parts  of  this  Rule,  without  Time 
and  with  Time 

Fellovfhip  without  Time i 

Example  I* 

A,  £>,  and  C,  freight  a  Ship  with  IVine ;  viz.  A  Idyt 
cut  1342 1.  B,  1178  b  C;  6301.  the  whole  2ii 
Tun  of  IVine  is  fold  at  32 1,  a  Tun.  IVhat  Jhall 
each  Man  receive  i 


Firft  find  out  the  Price  received,  by  multiply* 
ing  212  by  32,  which  makes  6784 :  Then  add  up 
the  feveral  Stocks,  1342/.  1178  /.  and  630/.  Which 
makes  315:0/.  and  the  Work  ftands  thus : 

C  1342  :  Anfwer  2890,159  -f 
31^0:  6784  ; :  <  1 178  :  Anfwer  2537,001 4* 

C  <530:  Anfwer  1356,800 

Proof  3150  6784 

Example  II* 


A  hath  Haifa  Ship,  B  a  Quarter,  C  one  Sixteenth , 
and  D  three  Sixteenths :  The  Mafier  cf  the  Ship 
brings  an  Account ,  and  clears  120 1.  How  much 
mujl  each  Perfon  have  / 


Account  the  Ship  is  16,  and  the  Gain  HoL 

C  8  i  Anfwer  60 

lt5  *  1 2o  •  ♦  <4 :  Anlwer  3° 

TO.  120. .  v.  Anfwet 

£  3  :  Anfwer  22,  5 
16  120 


Fellow* 


FE-L 


F  E  O 


«  Fell  owfi tip  with  Time. 

Example  I. 

A  Ship's  Company  take  a  Prize  of'  300!.  which  is 
to  be  divided  amongH  them ,  according  to  their 
Fay  and  Time  they  have  been  on  Board  :  The  Of¬ 
ficers  and  Midfhip-Men  5  Months ,  and  the  Sai¬ 
lors  3  Months :  The  Officers  one  with  another , 
40  s.  per  Month ;  the  Midfhip-Men  gos.  per 
Month  ;  and  the  Sailors  22  s.  per  Month  :  There 
were  6  Officers,  12  Midfhip-Men,  84  Sailors: 
What  mujl  each  Party  have  of  the  Prize  ? 

For  a  general  Stock  I  begin  fir R  with  the  Offi¬ 
cers,  which  are  6,  and  that  multiplied  by  the  Rate 
of  40  s.  gives  240,  which  multiplied  by  5 
Months,  make  1200X. 

After  the  fame  falhion  I  find  the  Midfhip- 
Mens  Stock  1800 x,  and  the  Sailors  5  544  j*.  All 
added  together  make  8544.x.  for  the  whole  Stock  ; 
and  the  Work  Rands  thus: 


8544:300: 


11200  :  Anfwer  42,1232 
i8oo:Anfwer  63,2029 
5544:  Anfwer  194,6629 


299,999— g°o 


Which  Decimals  redu¬ 
ced,  give  for 


C  Officers  42 

Midihip-Men  63 
£  Sailors  194 


2  2 


4 

33 


4 

5 


Example  II. 

A,  B,  C,  enter  into  Partnerfhip ,  the  firji  of  Janu¬ 
ary,  for  a  whole  Year :  A  the  fame  Day  difburfed 
look  whereof  he  received  back  again  upon  the 
firft  of  April  20 1.  B  payeth  on  thefirfi  c/March 
60 1.  and  more  the  firji  of  Augirft  100 1.  C  pay¬ 
eth  thefirfi  of  July  140  J.  but  the  firji  of  Ofto- 
ber  withdraweth  40 1.  At  the  Year's  End  their 
clear  Gain  is  142 1.  How  much  therefore  ought 
every  particular  P erf  on  to  have  ? 


Anfwer.’- 


A  $il.  B  55k  C  g 61.  which  makes  the  whole 
Gain  142/.  without  Confederation  of  IntereR.  For 
A  Ido  into  g,  is  goo7.  and  80  into  9,2-720,  in  all 
1020  U  for  A:  For  B,  60  into  10,  is.'doo,  and' 100 
into  5,  is  509,  in,  all  1100  for  B  .-  For  C ',  140  into 
g,  is  420,  and  100  in  3,  is  goo  ;  into  all  720  for  C. 

Now  ic2o  -f  1100+ 720222840  for  the  Gene¬ 
ral  Antecedent,  and  the  Gain  142  for  the  General 
Conlequent  ;  then,  the  Rule  Rands  th  us : 


c  1020  :  Anfwer  51 
2840  :  142  :  :  /IIOO  :  Anfwer  55 
£  720  :  Anfwer  36 

•  ;•  •  I42/. 

FELO  de  fer  is  he  that  commits  Felony  by 
Murthering  of  himfelf.  '  *  • 

FELONY,  [in  Common  Law,  J  is  accounted 
any  Offence  that  is  in  Degree  next  Petit-Treafon', 
and  comprifeth  divers  Particulars,  as  Murther, 
Theft,  killing  of  a  Man’s  Self,  Sodomy,  Rape, 
wilful  burning  of  Houles,  and  Rich  like. 

The  Difference  between  Felony  and  lighter  Of* 
fences,  is  this,  That  the  Punilhment  thereof  is 
Death;  yet  not  m  ell  Cafes :  For  Petit-Larceny, 
which  is  the  Healing  of  any -Thing  under  Value  of 
Twelve-pence,  is  Felony,  becaufe  the  Indiftment 
againR  fuch  a  one  muR  have  thtfe  Words  Felonice 


cepit  ',  and  yet  this  is  not  punifhrd  by  Death* 
though  itbe  lofsof  Goods.  Any  other  Exception 
I  know  not,  but  that  a  Man  may  call  that  Felo¬ 
ny,  which  is  under  Petit-Treafon,  and  punilhed  by 
Death.  And  of  this  may  be  reckon’d  two  forts 
one  lighter,  that  for  the  firfb  time  may  have  the 
benefit  of  the  Clergy,  another  that  may  not. 

FEME  Covert,  [in  Law  if  a  married  Woman  ; 
who  is  alfo  laid  to  be  under  Covert  Baron. 

FEMOREUS  :  See  Crureus> 

FEMUR,  and  Femen>,  the  Thigh,  the  Part  from 
the  Buttocks  to  the  Knee  ;  it  is  lo  called  h  ferendo 
from  bearing,  becaule  it  holds  up,  and  fuRains  an 
Animal.  It  conliRs  but  of  one  Bone,  but  that  the 
greateR  and  longeR  in  the  whole  Body,  whole  ex¬ 
ternal  and  fore-part  is  gibbous  or  riling,  but  the  in¬ 
ternal  hinder-part  Rat  and  bending.  Grammarians 
make  Femen  to  be  the  hinder  flelhy  part  ;  and  Fe¬ 
mur  the  former  outward  part.  L.  Blanchard. 

FEND,  (for  defend)  is  the  Sea  Word  for  laving 
a  Boat  from  being  dalh’d  againR  the  Rocks,  Shore, 
or  Ship’s  Sides.  This  they  call  fending  the  Beat ; 
and  accordingly 

FENDERS  with  them  fignify  any  Pieces  of  old 
Cable  Ropes  or  Billets  of  Wood,  which  they  hang 
over  the  Ship’s  Side  to  keep  other  Ships  from  rub¬ 
bing  againR  her.  Boats  have  the  fame,  as  alfo 
little  Ihort  Staves,  called  by  this  Name  of  Fenders , 
with  which  they  keep  the  Boat  from  beating  and 
Raving  againR  the  Ship’s  Side. 

EENDU  en  Pal  [in  Heraldry ,J  a  Term  apply’d 
to  a  Crofs,  to  denote  it  cloven  from  Top  to  Bot¬ 
tom,  and  the  Parts  let  at  fome  DiRance  one  from 
snothcr* 

FENESTRA  Ovalis,  is  a  Hole  in  the  Barrel  of 
the  Ear,  whereon  the  Balis  of  the  Stapes  Rands : 
It  is  the  Entry  to  the  Vefiibulum ■  L. 

FENESTRA  Rotunda,  is  a  Hole  in  the  Barrel 
of  the  Ear,  which  leads  to  the  Cochlea ,  and  is 
covered  by  a  fine  Membrane,  inchafed  in  a  Rift  of 
this  Hole.  L. 

FEOD  :  See  Fee. 

FEOFFEE,  is  he  that  is  infeoffed,  or  to  whom 
the  Feoffment  is  fo  made. 

FEOFFMENT,  [in  Common  Law,-]  fignifees 
any  Gift  or  Grant  of  any  Honours,  CaRles,  Ma¬ 
nors,  Meffuages,  Lands,  or  other  corporeal  and 
immoveable  Things  of  like  Nature,  unto  another 
in  Fee-Simple ;  that  is,  to  him  and  his  Heirs  for 
ever,  by  the  Delivery  of  SeiRn,  and  the  Poileffion 
of  the  Thing  given,  whether  the  Gift  be  made  by 
Deed  or  Writing:  And  when  it  is  in  Writing,  ’tis 
called,  The  Deed  of  Feoffment  ;  and  in  every  Fe¬ 
offment,  the  Giver  is  called  the  Feoffor ,  or  Feoff a- 


tor. 

And  the  proper  Difference  between  aFeoffer  and 
a  Donor,  is,  that  the  Feoffer  gives  in  Fee-Simple, 
the  Donor  in  Fee-Tail. 

FEOFFOR,  is  he  that  infeoffs,  or  makes  a  Fe¬ 
offment  to  another,  of  Lands  or  Tenements  in 
Fee-Simple. 

FER  de  fourchette  [in  Heral¬ 
dry  as  a  Croix  fer  de  fourchet¬ 
te,  iigmRes  a  Crofs  having  a 
forked  Iron  at  each  End,  like 
that  formerly  us’d  by  Soldiers 
to  reR  their  Mufkets  on ;  by 
which  it  is  diRinguifhed  from 
the  Crofs  fourchee ,  the  Ends 
whereof  are  turn’d  forked  ;  whereas  in  this  the 
Fork  is  fix’d  on  the  fquare  End  ;  as  in  the  adjoin¬ 
ing  Figure.  • 

FER- 


FES 


F  E  V 


of  Flowers,  or  I  eaves  twilled  together,  thickeft 
at  the  middle,  andlufpended  by  the  two  Extremes, 


FER-DEMOULIN,  a  Bearing  bi  uje  anu  *v  —  ~  ; 

in  Heraldry  of  this  Figure*  It  re-  whence  it  hangs  down  perpendicularly.  The 

prei’ents  the  Iron-InkAr  Ink  of  a  Word  .sprobafly  derived  of  U 

Mill  ;  and  is  born  by  the  Name  ot 
Bevertham ,  and  alio  by  the  Name 
Turner, 


w ora  rejioon  is  piuu<n.uv  u*. a — 
Feftivel,  as  being  ul'ually  employed  on  feftival 
Occahons,  afid  much  us’d  at  the  Gates  of  Tem¬ 
ples,  Sc.  whert  Fealts  and  lolemn  Rejoicings  were 
held. 


FERMENTATION,  is  an  eafy,  gentle,  flow 
Motion  of  the  Inteftine  or  inward  Particles  ot  a 
mix’d  Body,  arifing  ufually  from  the  Operation 
of  fome  aftive  acid  Matter  which  ranfies,  exalts, 
and  fubtilizes  the  loft  and  fulphureous  Particles ; 
as  when  Leaven  or  Ye  aft,  rarities,  lightens,  and  ter- 
ments  Bread ,  or  Wort ,  &c.  And  this  Motion  dit¬ 
to  much from  that  dually  called  Ebullition  or 
EfServe  fcence ,  which  is  a  violent  boiling  and  ltrug- 
glfng  between  an  Add  and  an  Alkali,  when  mix  d 

l°klence  any  gentle  Motion  of  the  Parts  of  the 
Blood,  or  "Juices  in  the  Body,  occafioned  by Tome, 
thing  which  helps  to  clarify,  exalt,  and  fubtihze 
them,  and  to  reduce  them  into  a  healthful  and 
natural  State,  is  called  by  this  Name  of  Fe¬ 
tation,  as  well  as  in  the  expreffed  Juices  of  fruits, 

ct  lemery  confounds  Effervefcence  and  Fermen¬ 
tation  together,  but  1  think  erroneoul  )T. 

FERRUGINOUS,  [Ferrugneus  of  Ferrum, L. 
Iron,!  that  which  hath  in  it  lomething  of  the  Na¬ 
ture  of  Iron  ;  asthofe  Waters  have  which  are  other- 
wife  called  Chalybeate,  luch  as  thofe  of  Tunbridge 

^  FERULiE,  which  the  Surgeons  call  Splinters, 
are  little  Chips  or  Planes,  which  are  «iadc 
ferent  Matter,  according  to  the  Nature  and  Ntcef, 
fines  of  the  Places  to  which  they  are  applied,  as 
of  Barks  of  Trees,  of  the  Bark  ot  the  Herb  Saga- 
pene,  in  Latin ,  Ferula ;  whence  they  have  their 
Name  -  They  are  made  of  Firr,  Paper  glewd  to- 

Set,'  Leather,  Sfc  which  are  apply’d  to  Bones 
that  have  been  loofened  or  disjointed,  after  they 
txtp  fpf  Qprain*  J-^9  [$ l uwchdfd*  .  _  _ T 

FESCENN1NE  Verfes ,  a  kind  of  fatyrical  \  er- 
fes,  full  of  open,  wanton,  and  oblcene  Exprefuons; 

fU FESSE^one  of  the  Honourable  Ordinaries  in 
Heraldry  reprefenting  a  broad  Girdle,  or  Belt  of 
^  1  Honour,  which  Knights  at  Arms 

were  antiently  girded  withal.  It 
poffefleth  the  Centre  of  the  El- 
cutcheon,  and  contains  in  Breadth 
one  third  part  thereof;  thus. 

He  beareth  Azure ,  a  FeJJe  Or, 
by  the  Name  of  Eliott. 

The  Fefj'e  is  divided  into  the 


Earfi nd  the  Chfit  of  the  Barrulet !  which  fee 
Fejfe  Point ,  is  the  very  middle  Point.  See  the 

W FESS^  Ways,  or  in  Fefe,  fignifies  Things  born 
after  the  manner  of  a  Fefe,  l.  e.  in  aLine  or  Rang 
acrols  the  middle  of  a  Shield  j  which  the  French 

^Parfyfer  FESSE,  fignifies  parted  acrofs  the )  mid¬ 
dle  of  the  Shield  from  Side  to  Side,  through  th 

RESTING  [m  one  of  the  Moods  of 

Syllojfifms^  ot  which  the  fi.rft  Propofition  is  an 
umverfal  Negative,  the  fecond  a  P^ULulf  A& 
mative  and  the  third  a  particular  Negative. 

FESTOON  [in  Architecture,']  an  Ornament  o 
carved  Work  in  the  form  of  a  Wreath  or  Gar lan 


FEUD.  Littleton  makes  a  Feud  a  Tenure  i  The 
Civilians  define  it  to  be  a  Grant  of  Lands,  Honours 
or  Fees  made  either  to  a  Man  at  the  Will  of  the 
Lord  or  Sovereign,  or  for  the  Feudafior/s  (/.  e.  the 
Perloti  to  whom  the  Grant  is  made)  own  Life,  or 
to  him  and  his  Heirs  for  ever  ;  upon  Condition 
that  he  and  his  Heirs  (in  Cafe  where  the  Feud  ‘is 
perpetual)  do  acknowledge  the  Giver  and  his  Heirs 
to  be  their  Lord  and  Sovereign,  and  fhall  bear 
Faith  and  true  Allegiance  to  him  and  his  for  the 
faid  Tenure,  and  fhall  do  fuch  Service  to  him  and 
his  for  the  fame,  as  is  between  them  covenanted, 
or  is  proper  to  the  Nature  of  a  Feud : 

And  hence  the  lalt  V  olume  or  Tome  of  the  Civil 
Law,  is  called  the 

FEUDS  :  That  is,  the  Books  of  Cuftoms  and 
Service  that  the  Subjed  or  Vaffal  doth  to  his  Prince 
or  Lord  for  the  Lands,  Tenures,  or  Fees  that  he 

hokletb  of  him.  . 

This  Part  of  the  Civil  Law  was  not  much  in  ule 
in  the  Old  Emperors  Time  ;  but  it  feems  to  be  ac¬ 
knowledged  by  Juft  ini  an  in  his  Novels ;  where 
he  calls  them  *  :  Some  derive  them  from 

the  ancient  Client elas  among  the  Romans,  before 
Chnlt’s  Time,  as  Budeus  in  particular :  Others 
bring  them  from  the  Practice  of  Alexander  Sever  us, 
who  to  encourage  them  to  perperual  Service  in  his 
Wars,  divided  the  Lands  of  the  Enemy  amongft 
his  Soldiers.  So  Lampridius  in  the  Lire  ot  Alex* 

ander  Sever  us.  _  ~  .  . 

But  others  refer  it  to  the  Time  of  Conftantine 
the  Great,  who  fettled  the  Lands  out  of  which  the 
Soldiers  had  formerly  their  Wages,  on  them  and 
their  Heirs  for  ever,  provided  they  found  and 
maintained  for  ever  fuch  a  Number  of  Soldiers.  _ 

But  let  its  Original  be  what  or  when  it  will,  it 
came  but  late  into  the  Body  of  the  Civil  Law,  and 
to  conflitute,  as  it  doth  now,  a  particular  Volume 

°fThe  Compilers  or  Colleftors  of  it,  were  Obertus 
de  Horto,  and  Giraldus  Compapiftus,  two  Senators 
of  Milan,  who  drew  it  partly  from  the  Civil  Law, 
and  partly  from  the  ancient  Cuftoms  of  Milan, 
but  without  any  good  Form  or  Urder.  F°r  tlie 
Original  of  Feuds,  fee  Cujacius,  and  Sir  Henry 

Spel  man’s  Glojfary.  . , 

"  FEUDATARY,  a  Vaffal  or  Perfon  who  holds 
of  a  fuperior  in  Fee,  i.  e.  on  Condition  of  yield¬ 
ing  Fealty  and  Homage,  or  other  Service.  _ 
FEUD  BOTE,  a  Recompenfe  for  engaging  in  a 
Few’d  or  Faction,  and  for  the  Damages  enluing 
thereon,  it  having  been  the  Cuftom  of  ahtient 
Times  for  all  the  Kindred  to  engage  m  their  Kinl- 

mens  Quarrels.  ,  - • 

FEUDIST,  a  Lawyer  or  Doftor  learned  or 

much  converfant  about  Feuds. 

FEV1LLE  de  fcio,  [in  Heraldry,]  denofesthat 
an  Ordnary,  a.  a  Fejfe,  PM  or  the  like,  is  laden, 
ted  only  on  one  Side,  by  reafon  that  it  then  looks 
lik'xfa  Saw.  F. 

F  F  T  in  the  Civil  Law,  J-fignifits  digeft  ;  the 
Reafon  of  which  is  as  follows.  It  was  done  on  the 
account  of  the  Greek  Name  PandeCl,  which  was 

fir  ft  abbreviated  by  the  Name  of  n  11 ;  and  to  carry 

tne 


F  I  B 


F  I  F 


»--■■■  .  . . 

the  Abbreviation  farther,  the  two  Cbaratters 

wfefe  joined  into  one  ]]],  which  was  miftakcn  by 
the  Latin  Copiers  for  F  F. 

FIBRA  Anris ,  the  fame  with  Lobus  Anris.  L. 

FIBR^,  Fibres ,  by  the  Anatonnft s,  are  accoun¬ 
ted  little  round  oblong  VeiTels,  and  are  either 
Mufculous  or  Nervous.  L. 

The  Nervous  are  luch  as  have  no  Valves,  and 
by  which  the  Spirits  flow  conveniently  from  the 
Nerves  to  the  leveral  Parts. 

The  Mufculous  Fibres  receive  the  Blood  from 
the  Arteries,  and  dilcharge  themlelves  into  the 
Veins,  and  have  a  great  many  Valves;  They  are 
called  Long,  Round,  or  Oblique,  from  their  Form 
and  Situation.  Some  fmall  Threads  interwoven 
with  Trees  and  Leaves,  are  called  Fibres  too  ;  and 
fo  are  the  final!  Threads  which  ltick  to  their  Roots, 
and  which  fallen  the  fmall  Roots  to  the  Earth : 
Alfo,  thole  Strings  which  go  from  the  bottom  of 
the  bulbous  Roots  are  called  by  this  Name;  and 
in  general,  it  lignifies  any  linall  Strings  which  com. 
pole  the  Texture  of  any  Part  of  an  Animal  or  Ve¬ 
getable  Body. 

FIBRES,  [in  Phyfick ,]  are  long  fine  Parts  or 
Threads  of  which  other  natural  Bodies  are  com¬ 
pos’d,  and  which  prevent  their  being  friable  or 
brittle. 

FIBRES,  [in  Botany ,3  are  the  Filaments  or 
Threads  of  Plants  or  Fruits,  which  are  the  Modi¬ 
fications  of  their  woody  Subfiance,  penetrating 
and  terminating  in  the  Parenchyma  or  Pith  ;  but 
moll  commonly  apply’d  to  the  llender  capillary 
Roots  of  Plants. 

FIBRILLjE,  little  Fibres  or  Capillaments.  A. 

FIBUL^US,  [in  Anatcmyf\  a  Mulcle  of  the 
Leg,  the  fame  as  Peroneus  Primus.  L. 

FIBULA,  a  Term  in  Surgery,  as  the  Ancients 
mention  it ;  for  if  there  be  a  Wound  in  the  Flefh, 
lays  Celfus ,  that  gapes,  and  cannot  eafily  be  clofed, 
it  is  improper  to  lew  it,  you  mull  apply  a  Fibula : 
But  becaule  this  way  of  doling  the  gaping  of 
Wounds  by  Fibula's  was  ufual  amongfl  the  Anci¬ 
ents,  they  have  not  been  at  all  lollicitous  in  de- 
fcribing  either  their  Matter  or  Form.  Guido  tells 
Us,  That  they  made  thefe  Fibula's  of  Iron  Circles 
as  it  were,  or  Semicircles  crooked  backward  on 
both  lides;  the  Hooks  whereof  being  faftned  on 
both  lides  to  the  gaping  Wound,  anfwered  exa&ly 
one  another  ;  but  lince  this  mull  be  an  inluppor- 
table  Pain  to  the  poor  Patient,  it  is  hardly  credi¬ 
ble,  that  they  meant  any  fuch  thing  by  their  Fi¬ 
bula's.  L. 

The  Opinion  of  Fallopius  is  more  probable,  who 
tells  us,  That  it  was  only  fewing  up  the  Wound 
with  a  Needle  and  Thread,  which  is  commonly 
tifed  at  this  Day. 

SanSlorius  writes  thus,  We  need  not  dilcourle 
much  of  Fibula's ,  lince  the  Ule  of  them  is  almoft 
out  of  doors ;  and  tho*  the  Ancients  have  not  de- 
lcrib’d  them,  yet  they  forbear  not  to  acquaint  us 
how  to  ule  them,  as  Argenterius  falfiy  imagines; 
For  not  only  Phylicians,  but  fome  of  the  Ancients 
knew  the  Form  of  them,  line tCorn.  Celfus  has  in¬ 
form’d  ys,  That  Fibula's  as  well  as  Sutures ,  were 
made  of  a  Needleful  of  foft  untwiiled  Silk  or 
Thread,  wherewith  they  fewed  the  gaping  Lips 
of  the  Wound  together. 

Some  call  Acia ,  or  this  Needleful  of  Thread, 
Vinculum ,  Li  gat  ura,  Colligatio ,  Obligation  Liga - 
mentum ;  all  which  fignifies  tying  or  binding. 
Whoever  would  be  further  inform’d  in  this  Parti¬ 


cular,  may  confult  the  incomparable  Rhodius  in 
his  Dilcourfe  about  Acia.  Blanchard. 

FIBULA,  or  Fecile  minus ,  in  Greek  m/fn,  is 
the  letter  and  outer  Bone  of  the  Leg  ;  it  Items  to 
join  the  Mufcles  of  the  Leg  like  a  Button  or  Clafp, 
in  Lai  in  Fibula  ;  it  is  thte  hinder  Bone  betwixt  the 
Knefe  and  the  Feet,  fmaller  than  the  other  Bone 
called  Tibia ,  and  faftened  outwardly  to  it,  as  the 
Bone  called  Radius  in  the  Arm  is  to  tiie  Cubit  • 
its  round  Head  does  not  extend  as  far  as  the  Knee 
upward,  but  receives  the  lateral  Knob  of  the  Tibia 
in  a  linall  Sinus  which  it  hath  in  its  inner  Side  • 
downwards  it  goes  farther  than  the  other  Bone’ 
called  Tibia,  and  therefore  is  altogether  as  Jon<r  a 
Bone  as  that,  tho’  much  fmaller.*  They  parkin 
the  Middle,  becaule  the  Mulcles  that  extend  the 
Feet  and  Toes  are  placed  there;  in  which  Interval 
a  Bender,  broad,  membranous  Ligament  joins  them 
together  lengthways:  It  is  joined  likewife  to  the 
Tibia ,  by  ns  lower  End,  which  is  received  into  a 
fmall  Sinus  of  it ;  and  then  it  extends  into  a  large 
Procefs  which  forms  the  outward  Ankle,  embra- 
cing  the  external  Side  of  the  AJlravalus.  L. 
FICHANT  Flank:  Set  Flank, 

FiCHANT  Line  of  Defence  t  See  Fixed  Line  of 
Defence.  J 

FICUS,  art;  the  external  Protuberances  of  thk 
Amis,  otherwife  called  the  Filer.  They  are  alfo 
lometimes  called  Marifcec ,  and  Sycofes.  L. 

FIDO,  an  Iron  Pin  uled  at  Sea  to  fplice  or  fallen 
Ropes  together.  ’Tis  made  tapering  and  fharp  at 
one  End.  There  are  alio  Fidds  of  Wood,  which 
are  much  larger  than  the  Iron  ones.  The  Pin  alfo 
in  the  Heel  of  the  Topmafi,  which  bears  it  upon 
the  Chefs-trees,  is  called  a  Fidd.  There  is  alio  a 
Fidd  Hammer,  whofe  Handle  is  a  Fidd  or  made 
tapering  into  that  form. 

F1DEI  Jufffo,  [in  the  Civil  Law,~]  a  Security 
or  Guarranty.  J 

FIDE  J uff or,  [in  the  Civil  Law ,]  is  the  fame 
With  Reprcmiffor ,  Adpromiffor ,  Sponfcr ,  Trades, 
and  V ades  ;  that  is,  a  Surety ,  or  one  that  obliges 
himlelf  in  the  lame  Contract  with  a  Principal 
for  the  greater  Security  of  the  Creditor  or  Stipulator 

FIELD- Fcr/ ;  See  Fortin.  P 

FIELD. Colours ,  are  fmall  Flags  about  a  Foot 
and  half  Square,  which  are  carried  along  with  the 
Quarter-Mattef-General,  for  marking  out  the 
Ground  for  the  leveral  Squadrons  and  Battalions 
ot  an  Army. 

FIELD- Pieces,  are  fmall  Cannon  which  are  ufu* 
ally  carried  along  with  an  Army  in  the  Field  * 
luch  as  three  Pounders,  Minions,  Sakers,  fix  Poun- 
ders,  Demi-Culverins,  and  twelve  Pounders ;  and 
thele  being  fmall  and  light,  are  eafily  carried. 

FIELD-Staff ,  is  a  Stafl  carried  by  the  Gunners  ; 
tis  about  the  Length  of  an  Halbert,  with  a  Spear 
at  the  End,  which,  on  each  Side,  hath  Ears  Ibrew’d 
on  like  the  Cock  of  a  Match-lock ;  and  in  thefe 
the  Gunners  ferew  lighted  Matches  when  they 
are  on  Command.  And  this  is  call’d  Armine  the 
Field-Staffs.  ^ 

i^n  ^er^dry^\  is  the  Surface  or  Face 
ol  the  Shield  or  Elcutcheon,  lb  named,  as  tbo’ 
containing  the  Atchievement  antiently  acquir’d  in 
the  Field  of  Battle.  It  is  the  Ground  on  which 
the  Colours,  Bearings,  Furrs,  Charges,  &.  are  re- 
prelented. 

FIERI  facias,  is  a  Writ  Judicial  that  lieth  at 
all  times  within  the  Year  and  Day,  for  him  that 
hath  recovered  in  an  Aftion  of  Debt  or  Damages, 

to 
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to  the  Sheriff,  to  command  him  to  levy  the  Debt 
or  the  Damages  of  his  Goods  again!!  whom  the  Re¬ 
covery  was  had.  L. 

FIFE  Rails,  in  a  Ship  are  thofe  that  are  plac’d 
on  Baniflers  on  each  Side  of  the  Top  of  the  hoop, 
and  fo  along  with  Hances  or  Falls  they  reach 
down  to  the  Quarter-Deck,  and  to  the  Stair  of 
the  Gangway. 

FIFTH,  a  Term  in  Mufick,  the  fame  with  £)/- 
apente  ;  Which  fee. 

FIGHTS,  in  a  Ship,  are  the  wafle  Cloths  which 
hang  round  about  her  in  a  Fight,  to  hinder  the 
Men  from  being  hen  by  the  Enemy  ;  and  they  call 
thofe  Bulkheads  afore  or  abaft  the  Ship,  which  are 
put  up  for  Men  to  Hand  lecure  behind  and  fire  on 
the  Enemy  in  cafe  of  Boarding,  Clofe  Fights. 

FIGURAL,  or  figUrate  Numbers ,  are  filch  as 
do  or  may  reprefent  lome  Geometrical  Figure,  in 
relation  to  which  they  are  always  tonlidered  ;  and 
are  either  Lineary ,  Superficial ,  or  Solid  ;  which  fee. 
F1GURATE  Defiant :  See  Defiant . 
FIGURATE  Counterpoint, [in  Mufick ,]  is  that 
wherein  there  is  a  Mixture  of  Difcords  along  with 
the  Concords. 

FIGURATIVE  Speeches ,  are  ways  of  expref¬ 
ling  our  lelves,  in  which  we  ufe  an  improper  Word, 
which  Cuflom  has  applied  to  another  Subjeft. 

FIGURE,  [bn  ArbhiteSlure ,  &c/]  is  uled  for  the 
Reprefentation  of  Things  made  in  folid  Matters; 
fuch  as  Statues. 

FIGURE.  The  Rectangle  under  any  Diameter 
and  its  proper  Parameter,  is,  in  the  Elliplis  and 
Hyperbola,  called  the  Figure  of  that  Diameter. 

De  la  Hire,  Lat.  Con.  p.  47,  48. 

FIGURE,  in  Phy ticks,  or  Natural  Philoiophy-, 

is  the  Surface  or  terminating  Extremes  of  any  Body. 

FIGURE  [in  Painting. is  the  Lines  and  Co*, 
lours  that  form  the  Reprefentation  ot  a  Man;  or 
other  Animal,  Sc. 

FIGURE  of  the  Diameter ,  is  the  Rectangle 
under  any  Diameter  and  its  proper  Parameter,  in 

an  Elliplis  and  Hyperbola.  . 

FIGURE  [in  AJlrology,]  is  a  Defcription  or 
Scheme  of  theState  and  Difpofition  of  the  Heavens 
at  a  certain  Hour,  reprefenting  the  Places  of  the 
Planets  and  Stars,  mark’d  down  in  a  I  igure  ot 

twelve  Triangles.  f  „ 

FIGURE,  [in  Fortification^)  is  the  Plan  ot  a 

fortified  Place;  or  the  interior  Polygon.  . 

FIGURE,  [in  Conicks,]  according  to  Apolloni¬ 
us,  is  the  Rectangle  made  under  the  LatusdRefitum 
and  Tranfverfum,  in  the  Hyperbola  and  Elhpji s. 

FIGURE,  [in  Geometry ,]  is  a  Space  com  palled 
round  on  all  Sides,  and  are  either  Reclilineal,  Cur- 
vilineal,  or  Mixt. 

FIGURES  Rectilineal,  are  thofe  that  have  their 
Extremities  all  right  Lines,  as  Triangles ,  Qua¬ 
drilaterals,  See.  Polygons  Regular,  Irregular,  Sc. 

FIGURES  Curvilineaf  are  fucly  as  nave  their 
Extremities  crooked,  as  Circles ,  Ellipfis’s,  &c 
FIGURES  Mixt,  are  fuch  as  are  bounded 
partly  by  right  Lines,  and  partly  by  crooked  ones, 
as  a  Semicircle,  Segment  of  a  Circle ,  &c. 

FIGURES  [in  Arithmetick ,]  are  the  9  Digits 
or  Numeral  Char  afters,  1,  1,  3,4)  5)  7) 

^FIGURES  [in  Difiourfi ,]  are  extraordinary 
Ways  of  Speaking,  different  and  remote  from  fuch 
as  are  ordinary  and  natural ;  and  they  are  either 
Grammatical  or  Rhetorical.  a 

FIGURES  Grammatical,  are  ufed  in  Conitru- 
ftion,  when  we  digrefs  from  the  common  anc  ot- 
Vol.  I. 


dinary  Rules,  as  by  omitting  foine  Word;  and 
leaving  it  to  thole  to  whom  we  lpeak,  to  fiipply  ft. 

FIGURES  Rhetorical,  ferve  fometimes  to  ex- 
prefs  the  Commotions  and  violent  A.gitatiohS  of 
the  Mind*in  our  Palliotis  or  warm  eager  Difcourles; 
fometimes  only  to  embellifli  and  adorn  our  Speech; 
or  to  move  the  Audience  the  more  pathetically. 

FIGURES  Plane ,  (or  Plane  Surfaces)  are  luch 
as  are  terminated  and  bounded  by  right  Lines  only. 

FI.L  ACER, 'p  is  an  Officer  in  the  Common-Pleas^ 

FILAZERj/Io  called,  becaule  he  files  thofe 
Writs  whereon  he  makes  Procefs.  There  are  four¬ 
teen  of  them  in  their  leveral  Divifions  and  Coun¬ 
ties.  They  make  out  all  original  Procefs,  as  well 
real,  as  perfonal  and  mixt ;  and  in  Aftions  merely 
perfonal,  where  the  Defendants  be  return’d  or  fum- 
mon’d,  there  goeth  out  the  DiHrefs  ad  infinitum 
until  Appearance  :  If  he  be  returned  nihil,  there 
Procefs  of  Capias  ad  infinitum, if  the  Plaintiff  will ; 
or  after  the  third  Capias  the  Plaintiff  may  go  td 
the  Exigenter  of  the  Shire,  where  his  Original  is 
grounded,  and  have  an  Exigent  or  Proclamation 
made. 

FILAMENTS;  little,  thin,  Render  Rags  like 
Threads,  fuch  as  fometimes  appear  in  Urine  :  Alio 
the  lmall  Fibres  or  Threads  which  com  pole  the 
Texture  of  the  Muffles,  Sc.  or  other  Parts  of  any 
Animal  or  Vegetable  Body,  are  fometimes  called 
by  this  Name. 

FILE,  or  Label',  [in  Heral - 
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dry,]  is  of  this  Form,  though 
fometimes  of  more  and  l’ome- 
times  of  fewer  Points.  ’Tis  fometimes  born  as  ± 
Charge  in  a  Coat  Armour,  of  which  Guillim  gives 
many  Inkances:  But  7tis  ufually  the  difference  or 
mark  of  DiHinftion  which  the  Elder  Brother  bears 
in  his  Coat  during  his  Father’s  Life. 

Some  diftinguiih  File  and  Label-,  calling  the  File 
the  upper  Horizontal  Line,  and  the  Label  the 
Point  that  iffues  from  it. 

FILE,  [in  Military  Language ,]  is  a  row  of 
Men  Handing  one  behind  or  below  another  from 
the  Front  to  the  Rear. 

FILET,  a  little  Member  in  Architefture,  which 
appears  in  the  Ornaments  and  Mouldings,  and  is 
otherwife  called  Lijlel. 

FILLET  [in  Anatomy is  the  Extremity  of  the 
membranous  Ligament  under  the  Tongue,  molt 
commonly  called  the  Frcenum,  or  Bridle. 

FILLET,  [in  Botany,]  a  Term  ufed  for  thofe 
Threads  commonly  found  in  the  middle  of  Flow¬ 
ers  ;  as  in  the  Tulip ,  Lily,  &c. 

FILLET,  [in  Gilding,  Painting,  &c.]  a  little 
Reglet  or  RuJe  of  Leaf-Gold,  drawn  over  certain 
Mouldings;  or  on  the  edges  of  Frames,  Pannel$,i3c. 

FILLET,  [  in  Heraldry,]  is  a  fourth  part  of 
the  Ordinary  called  a  Chief,  and  is  placed  in  the 
chief  Point  of  the  Efcutcheon. 

FILTRATION,  is  the  palling  a  Liquor  (in  or¬ 
der  to  its  Purification)  through  a  woollen  Cloth, 
or  ufually  through  a  Coffin  of  brown  Paper ;  and 
this  the  Chy mills  mean  when  they  direft  you  to 
filtrate  any  thing.  L. 

The  moH  exaft  way  of  Filtration ,  is  to  take  a 
long  piece  of  linnen  or  woollen  Cloth,  and  dipping 
one  end  of  it  in  the  Liquor  to  be  filtrated,  hang 
the  other  (which  mull  be  the  longer  end)  over  the 
brims  of  the  VelTel,  and  you  will  fee  the  Liquor 
rife  up  and  run  over  the  brims  through  the  Body 
of  the  Filtre  ;  and  it  will  do  fo  very  pure,  and 
free  from  all  Dregs. 
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The  Caufe  of  the  afcent  of  Liquors  in  th e  jiltre, 
is  generally  fiaid  to  be,  that  the  Liquor  fwelling 
thole  parts  of  the  jiltre  that  touch  it,  by  entring 
into  the  Pores  of  the  Threads  of  which  it  iscompo- 
led,  doth  raile  them  up,  make  them  touch,  and  wet 
thole  that  are  next  above  them  ;  and  thefe  again 
the  next  Threads,  and  fo  on  till  you  come  to  the 
brims  of  the  Veffel,  and  then  the  Liquor  runs  over 
and  defeends  in  the  other  part  of  t \\t  jiltre^  which 
hangs  down,  by  its  own  natural  Gravity. 

But  Ms  certain  that  in  very  Bender  glafs  Pipes, 
whofe  Cavities  are  not  much  larger  than  Hairs, 
Water  or  any  Fluid  (but  Qutckfilver)  will  alcend 
in  them  to  a  conliderable  height,  as  loon  as  ever 
you  dip  their  ends  into  it ;  and  in  Pipes  or  Tubes 
of  much  larger  Bores,  the  Liquor  will  be  higher 
(lomething)  within  the  Tube  than  without  it. 
And  yet  here  the  fwelling  of  the  Parts  of  the  glafs 
Pipe  cannot  be  urged  as  the  Reafon  for  the  afcent 
of  the  Water  in  them. 

If  alfo  you  will  lill  a  Pipe  of  a  moderate  Bore 
with  the  powdered  Calx  of  a  Metal,  (as  Mr.  Boyle 
tried  it  with  Minium  or  red  Lead)  and  then  im- 
merle  the  lower  end  of  this  Tube  in  Water,  the 
Water  lhall  gradually  arife  in  the  Tube  till  it  at¬ 
tain  the  height  of  30  or  40  Inches  ;  and  yet  it  can¬ 
not  be  faid  that  any  of  the  Particles  of  this  Me¬ 
talline  Powder,  are  fwelled  at  all  by  the  Water. 

Therefore  the  true  Caufe  of  the  afeent  of  Water 
in  a  jiltre)  is  probably  this:  That  every  jiltre  be¬ 
ing  compofed  of  a  great  Number  of  long  linall  fo- 
lid  Bodies,  which  lie  very  dole  together,  the  Air 
getting  in  between  them,  loles  much  of  its  prelfure, 
and  cannot  gravitate  there  lo  ftrongly  as  it  doth 
on  the  Fluid  without  them  :  Wherefore  the  Parts 
of  the  Water  between  the  Threads  of  the  jiltre 
mull  be  prefled  upwards,  and  afeend  till  they  come 
lb  high,  as  by  their  Weight  to  counter-balance  the 
general  prelfure  on  the  other  Parts  of  the  Surface 
of  the  Water. 

FIMBRIA,  [in  Anatomy,']  the  Extremities  of 
the  Tuba  Fallopian#)  lo  called  from  their  relem- 
blance  to  a  fringed  Border. 

FIMBRIATED,  a  Term  in 
Heraldry)  fignifying  that  an  Or¬ 
dinary  is  edged  round  with  ano¬ 
ther  of  a  different  Colour,  as  thus. 

He  beareth  Dr,  a  Crofs)  Patee 
Gules  jimbriated  Sable. 

FINAL  CaufeS)  are  fuch  great,  wife,  and  good 
Ends,  as  God  Almighty,  the  Author  of  Nature, 
had  in  Creating  and  Proportioning,  in  Adapting 
and  Difpofing,  in  Preferring  and  Continuing,  all 
the  feveral  Parts  of  the  Univerfe.  On  this  Subjeft 
the  Honourable  Mr.  Boyle  hath  a  very  good  Dill, 
courfe :  And  that  good  Mathematician  Mr .Keil  of 
Oxford)  in  his  Refutation  of  Burnet’s  Theory  of  the 
Earthy  fhews  that  final  Cauies  are  the  bell  Princi¬ 
ples  for  Men  to  regulate  their  philolbphical  Theo¬ 
ries  and  Speculations  by. 

FINE,  [in  Common  Lawf\  hath  divers  Appli¬ 
cations;  for  fometimes  ’tis  ufed  for  a  formal  or 
ceremonious  Conveyance  of  Lands  or  Tenements, 
or  of  any  Things  inheritable,  being  in  ejfe  tempore 
jinis)  to  the  end  to  cut  olf  all  Controversies.  Others 
define  it  to  be  a  final  Agreement  had  between  Per- 
fons  concerning  any  Lands  or  Rent,  or  other  thing 
whereof  any  Suit  or  Writ  is  between  them  hanging 
in  any  Court.  A  Fine  hath  in  it  five  eflential  Parts. 


1.  The  Original  Writ  taken  out  againll  the  Cog- 
nifor. 

2.  The  King’s  Licenle,  giving  the  Parties  Liberty 
to  accord;  for  which  he  hath  a  Fine  called  the 
King's  Silver ,  being  accounted  a  Part  of  the  Reve¬ 
nue  of  the  Crown. 

3.  The  Concord  it  felf,  which  thus  beeinnethi 

Et  eft  Concordia  tails ,  Sc.  h  * 

4.  The  Note  of  the  Fine ,  which  is  an  abflraft  of 
the  original^Concord,  and  beginneth  in  this  man¬ 
ner :  Soil,  inter  R.  Querent  em  S  S.  S  £.  uxor  an 
ejus*  deforciantes)  Sc. 

5.  The  Foot  of  the  Fine ,  which  btginneth  thus : 
Hac  ejl  finalis  Concordia  faCta  in  curia  Domini 
Regis  apud  Wellmonafierium  a  die  Pafchcs  in  quin - 
decern  dies ,  anno,  Sc.  So  as  the  Foot  of  the  Fine 
includeth  all,  containeth  the  Day,  Year,  and  Place 
and  before  what  Jullice  made. 

This  Word  Fine  fometimes  dignifies  a  Sum  of 
Money  paid  for  an  Income  to  Lands  or  Tenements 
let  by  Leafe  ;  and  fometimes  an  Amends,  Pecuni¬ 
ary  Punifhment,  or  Recompence  upon  an  Offence 
committed  againfl  the  King  and  his  Laws,  or 
againfl  the  Lord  of  the  Manor* 

FINE  adnullando  levato  de  Tenemento  quod  fuit 
de  antique  dominico :  Is  a  Writ  to  the  Jultices  for 
the  difannulling  of  a  Fine  levied  of  Lands  holden 
in  ancient  Demefne  to  the  Prejudice  of  the  Lord.  L. 

FINE  capiendo  pro  terris ,  Be.  Is  a  Writ  lying 
for  one  that  upon  Convi&ion  by  a  Jury,  having 
his  Lands  and  Goods  taken  into  the  King’s  Hands, 
and  his  Body  committed  to  Prifon,  obtaineth  fa¬ 
vour  for  a  Sum  of  Money,  Sc.  to  be  remitted  his 
Imprifonment,  and  his  Lands  and.  Goods  to  be  re¬ 
delivered  unto  him.  L. 

FINE  force ,  fignifies  an  abfolute  Neceffity  or 
Conflraint  not  avoidable  ;  as  when  a  Man  is  con- 
firained  to  do  that  which  he  can  no  way  avoid, 
We  fay,  He  doth  it  de  fate  force. 

FINE  leVando  de  Tenementis  tentis  de  Rege  in 
Capite ,  Sc.  is  a  Writ  dire&ed  to  the  Juftices  of  the 
Common  Pleas)  whereby  to  licence  them  to  admit 
of  a  Fine  for  Sale  of  Lands  holden  in  Capite .  L. 

FINE  non  capiendo  pro  pulchre  placit  andO)  is  a 
Writ  to  inhibit  Officers  of  Courts  to  take  Fines  for 
fair  Pleading.  L. 

FINE  pro  redijfeijlna  cctpienda ,  Sc.  is  a  Writ 
that  lieth  for  the  Releafe  of  one  laid  in  Prifon  for 
a  Refeifin ,  upon  a  reafonabje  Fine.  L . 

FINES  for  Alienation,  are  reafonable  Fines  paid 
to  the  King  by  his  Tenants  in  Chief,  for  Licence 
to  alien  their  Lands. 

FINERY,  is  the  Name  of  one  of  the  Fires  in 
Forges  in  an  Iron- work.  See  Iron.  At  th t  finery? 
by  the  working  of  the  Hammer,  they  bring  the 
Iron  into  what  they  call  Blooms  and  Antonies. 

FINISHING,  [in  ArchiteClurej]  is  frequently 
apply ’d  to  a  Crowning,  Acroter,  Sc.  rais’d  over 
a  Piece  of  Building,  to  terminate,  finifh  0 1  com- 
pleat  it. 

FINITE,  is  what  hath  fix’d  and  determined 
Bounds  or  Limits  fet  to  its  Power,  Extent  or  Du¬ 
ration. 

FIN1TOR,  the  fame  with  Horizon  ;  and  ’tis  i b 
called,  becaufe  the  Horizon  finifhes  or  terminates 
your  Sight,  View,  or  Profpeft. 

F  IRE  :  See  Light.  There  is  an  Account  of  the 
Generation  of  Fire,  by  Mr.  Malbranche ,  m  the- 
Ff.  Memoirs  for  the  Y*ar  1699,  which  is  ingeni¬ 
ous  enough  ;  but  it  ftems  to  depend  entirely  on 
the  Hypothecs  of  Defcartes.  In  the  feme  Book, 
Mr.  Amonto.ns  ihewsx  a  Method  of  making  the 
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Force  of  Fire  Ripply  that  of  Men  or  Horfe's  in 
Engines,  p.  112. 

Of  the  Properties  of  Fire  in  General 

1.  Fire  eafily  penetrates  thro’ all  Bodies-,  how¬ 
ever  denfe  and  hard  they  are,  as  appears  from  all 
the  Parts  of  a  Body  being  heated  by  the  Applica¬ 
tion  of  Fire  to  it. 

2.  Fire  moves  very  fwiftly,  as  appears  by  Aftro- 

inomical  Obfe'rvations.  ^  . 

3.  It  unites  it  lfclf  to  Bodies ;  for  if  they  are 
heated  they  expand  and  fwell. 

4.  It  is  attra&ed  by  Bodies  at  a  certain  diftance 
from  it-,  as  appears  by  Experiments. 

5.  All  Bodies,  for  ought  we  know,  contain 
Fire  in  them  ;  for  by  rubbing  two  Bodies  again  ft 
one  another^  they  become  hot,  and  are  often  f'et  on 
fire  by  violent  Attrition  ;  by  which  means  Fire 
may  be  feparated  from  Body,  but  can  by  no 
means  be  generated  that  way. 

6.  Heat,  in  a  hot  Body,  is  the  Agitation  of  the 
Parts  of  the  Body)  and  the  Fire  contain’d  in  it ;  by 
which  Agitation)  a  Motion  rs  produced  in  our  Bo¬ 
dies,  which  excites  th'e  Idea  of  Heat  in  our  Mind. 
Heat,  in  refpeft  of  us,  is  nothing  but  that  Idea; 
and  in  the  hot  Body,  is  nothing  but  Motion. 

n.  Hence  the  burning  of  Bodies  is  a  Separation 
of  their  Parts,  by  the  mutual  Aftion  of  the  Fire, 
and  thole  Parts  on  each  other ;  by  which  Ibine  of 
the  Parts  are  carried  oft  in  Fire ,  Flame ,  and  Smoak. 

8.  All  Bodies  are  dilated  by  the  Action  of  Fire  ; 
but  that  Dilatation  changes  as  the  Heat  changes, 
fo  that  itleems  rathet  to  depend  upon  the  Motion 
than  the  Quantity  of  the  Fire  ;  for  Bodies  are  ex¬ 
panded  as  well  by  rubbing,  as  by  applying  Fire 

to  them  externally.  .  . 

9.  Liquids  as  well  as  Solids  are  dilated  by  Heat ; 
Which  may  be  proved,  by  taking  a  glafs  Ball  that 
has  a  long  narrow  Tube  for  its  Heck,  and  fill  it 
With  fome  Liquor  to  what  height  you  pleafe  m 
the  Tube  ;  then  heating  the  Ball,  the  Liquor  will 

alcend  in  the  Tube.  , 

10.  Fr'om  the  Expanfion  of  Bodies  it  is  evident, 
that  the  Particles  of  which  Bodies  coniift,  from  the 
Aftion  of  the  Fire,  acquire  a  repellent  Force,  by 
Which  they  endeavour  to  fly  from  each  other;  con¬ 
trary  to  that  Force  by  which  the  Particles  adhere 
to  each  other.  As  long  as  this  laft  Force  is  ftron- 
ger  than  the  other,  the  Particles  cohere  more  or 
lefs,  according  to  the  different  Degree  of  Heat. 
When  the  repellant  Force  is  almoft  equal  to  the  at¬ 
tractive,  the  Particles,  which  Were  before  firmly 
join’d,  icarcely  cohere,  yield  to  any  Impreflion, 
and  are  eality  moved  one  among  another. 

1 1.  Hence  a  folid  Body  is  chang’d  into  a  Liquid 
by  Heat,  which  may  be  obferved  in  all  Bodies  that 
are  liquified  by  Heat,  and  retutn  to  their  former 
State  upon  the  Diminution  of  tire  Heat  ^  And  it  is 
a  Queltion  whether  all  Fluidity  is  not  owing  to 

12!  Heat  may  be  fo  increas’d  that  in  fome  Bo- 
dies  the  attracting  Force  is  overcome  by  the  repel¬ 
ling  Force;  in  which  Cafe  the  Particles  fly  from 
each  other,  that  is,  acquire  an  elaftick  Force,  as 
the  Particles  of  Air  have  ;  which  Elafticity  is  even 
encreas’d  in  the  Air  by  Hear,  as  may  be  feen  in 
Smoak  and  Vapours. 

10.  Hence  a  Sky-Rocket  nfes  tip  into  the  Air ; 
became  the  Gun-Powder,  being  let  on  ftre,  acquires 
an  Elafticity;  and  its  Parts  endeavour  to  recede  eve¬ 
ry  way  But  the  Cafe  of  the  Rccket  being  open  at 


One  end,  it  is  lefs  preis’d  ithat  way,  and  confe- 
quently  at  the  other  end  tlie  l’relfure  prevails, 
and  carries  up  the  Rocket, 

F  IRE- Majier,  in  our  Trairi  of  Artillery,  is  ah 
Officer  that  gives  the  Directions  and  the  Proporti¬ 
ons  of  the  Ingredients  for  all  the  Coiiipofttions  of 
Fire-Works,  Whether  for  Service  in  War,  or  fot 
Rejoycings  and  Recreations.  His  Orders  are  given 
to  the  Fire-Workers  and  Bombardeers,  who  are 
obligedlo  execute  them. 

F IRE JForkers,  are  fubordinate  Officers  to  the 
Fire-Mafters ;  but  they  command  the  Bombardeers^ 
They  receive  the  Orders  from  the  Fire-Mafters, 
and  fee  that  the  Bombardeers  etecute  them. 

FIRMAMENT,  by  fome  Allronomers  is  taken 
for  the  Orb  of  the  fixed  Stars,  or  an  eighth  Heaven  5 
But  more  properly,  ’tis  that  Space  which  is  expan¬ 
ded  or  arched  over  us  above  in  the  Heavens;. 

FIRMNESS,  or  Solidity,  Mr.  Boyle  deferibes  to 
confift  principally  in  this,  That  the  Particles  coim 
poling  fuch  Bodies  as  we  call  Firm  or  Solid,  are 
pretty  grofs ;  and  either  are  fo  much  at  Reft,  o i 
are  fo  in  tangled  one  with  another,  that  there  is  a 
mutual  Cohaelion  of  their  Parts ;  and  that  they 
cannot  flow  from,  Hide  over  one  another,  ot  dif- 
fuft  themfelves  every  way  from  ore  another,  a5 
the  Parts  of  Fluid  Bodies  can  y  and  confequently 
the  Figure  of  firm  or  folid  Bodies,  ought  rather  to 
be  attributed  to  the  Connexion  of  the  Parts  that 
compofe  them,  than  to  the  Impreffions  of  outward 
Bodies. 

And  in  his  Hiftofy  of  Firmnefs ,  he  proves  by 
Experiments,  and  good  Couliderations  upon  them, 
the  feVetal  Parts  of  the  above-given  Defcnption.  As, 

1.  He  {hews  the  Gr'ojfnefs  of  Parts  are  ( ceteris 
paribus )  requilite  to  Firmnefs  or  Solidity,  becaufe 
Minutenefs  he  had  before  proved,  was  neceffary  to 
the  Parts  of  fluid  Bodies. 

2.  Reft  alfo,  and  juxta  Fofition  ofPaitS,  he  des. 
monftrates  by  many  Experiments,  are  in  a  Degree 
abfolutely  requilite  to  produce  this  Effe£t.  And, 

o.  The  Preffure  and  Weight  of  the  incumbent 
Atmofphere  he  judges  contributes  much  toward  itj. 
becaufe  of  the  ftrong  Adherence  of  two  Pieces  of 
polifhed  Glafs,  or  Marble  together,  in  the  opeft. 
Air,  which  will  immediately  feparate  in  the  ex*- 

haufted  Receiver.  .  . 

4.  The  Texture  of  the  Bodies,  and  thfe  Figures 
of  their  Parts  may  contribute  much  to  this  Effeft; 
as  if  they  be  of  an  hooked  Form,  or  any  way  en¬ 
tangled  one  in  another,  they  inuft  be  disjoined 
with  difficulty,  and  confequently  will  be  in  the 

Form  of  a  Solid.  . 

And  ’tts  a  very  fttrpri'zing  Experiment,  that  two 
Parts  of  Spirit  of  Wine,  mixed  with  one  of  Spirit 
of  II at t Ih or n,  or  Urine,  (both  highly  rectified) 
will,  in  a  Minute,  unite  into  a  confident  Body, 
or  white  Coagulum,  which  fome  call  Of  a  alba. 

FIRME,  the  fame  with  a  Farm,  or  Land  and 
Tenements  hired  at  a  certain  Rate.  But  it  anti- 
ently  lignified  the  Reception  and  Entertainment 
of  the  King,  or  any  other  Lord  and  his  Retinue  5 
and  frequently  in  the  Doomfday  Book,  a  Condi¬ 
tion  of  Tenure  was  pro  firma per  unum  diem,  or 
pro  firm  a  per  linam  noSiem  i  And  lo,  becaufe  in  the 
Saxon ,  and  part  of  the  Norman  Times,  the  Rent 
of  Lands  was  paid  in  Provifions,  Firma  hgmfied 
the  Profits  and  Rent  of  an  Eftatei  But  Henry  II. 
for  better  Convenience,  alter’d  this  Cuftom  into 
an  Equivalent  of  Money  ;  which  pecuniary  Rent 
was  ft  ill  call’d  firma  Refs. 

FIRST  Mover:  See  Pnmum  Mobile . 
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FIRST-FVw/Ar,  Primitive ,  are  the  Profits  of  eve- 
*y  Benefice  for  one  Year,  given  before  the  Refor¬ 
mation  to  the  Pope  ;  but  by  26  H.  VIII.  c.  3.  tran- 
flated  to  the  Crown:  And  by  that  Aft,  he  which 
enters  on  any  lpiritual  Living  before  he  pays  or 
compounds  for  it,  on  Conviftion,  forfeits  the  dou¬ 
ble  Value  thereof.  Every  Clerk  therefore,  before 
his  lnduftion,  (or  foon  after, )  fhould  go  himfelf 
\vith  one  Friend  of  the  City  of  London ,  Inns  of 
Courts,  or  Parts  adjacent ;  or  lend  two  fuch  Friends 
for  him,  to  the  Firfl-Fruits  Olhce,  and  there  enter 
into  Bond  to  pay  the  fir  ft  Fruits  of  his  Benefice 
within  two  Years  next  enfuing,  at  four  equal  Half- 
yearly  Payments :  Only  one  tenth  of  the  whole 
yearly  Sum,  mention’d  in  the  Queen’s  Books,  to 
be  deducted  ;  becaufe  that  mult  be  paid  by  it  felf 
the  fir  ft  Year.  Formerly  four  Bonds  were  given 
for  the  four  feveral  Payments ;  but  by  Statute  2 
and  3  of  Queen  Ann,  but  one  Bond  only  is  ap¬ 
pointed  to  be  given  ;  and  the  Rates  of  all  Benefi¬ 
ces,  according  to  the  King’s  Books,  are  declared  un¬ 
alterable.  The  Succelfor  is  chargeable  with  Arrears 
of  Tenths  due  from  his  Predeceifor ;  and  confe- 
quently,  by  27  H.  VIIL  c.  8.  is  impower’d  to  di- 
Itrain  his  PredecefTor’s  Goods,  being  upon  the  Be¬ 
nefice  ;  and  hath  likewife  a  good  Aftion  at  Law, 
againfl  him,  or  his  Executors.  The  2d.  of  Queen 
Ann,  cap.  11.  fettles  upon  a  Corporation,  the  jirji 
Fruits  of  all  Benefices  for  the  Maintenance  of  the 
poor  Clergy  ;  which  is  called  the  Corporation  of  the 
Bounty  of  Queen  Ann. 

FISC,  T  [fn  the  Civil  Lawf\  the  Treafury  of 

F1SCUS,  j  a  Prince  or  State  ;  or  that  to  which 
all  Things  due  to  the  Publick  fall. 

FISH -Block,  in  a  Ship,  is  the  Block  which  is 
hung  in  a  Notch  at  the  End  of  the  Davit ,  and 
ferves  to  hale  up  the  Fluke  of  the  Anchor  to  the 
Ship’s  Bow. 

FISHES.  Rondeletius  dift inguifli es  Fifh es,  from 
the  Places  where  they  are  found,  into  Sea  Fifh-, 
River  Fijh,  and  Lake  ox  Pond  Fifh’,  and  of  th’ele 
he  makes  fome  other  Subdivilions.  But  Mr.  Wil¬ 
loughby  faith  rightly.  That  Fijhes  are  much  better 
divided  by  Arifotle  into  thefe  three  Kinds,  Cetace¬ 
ous,  Cartilaginous,  and  Spinous. 

The  Cetaceous  Kind  (which  are  lometimes  there¬ 
fore  call’d  the  Bellce  Marin ce )  have  Lungs  and 
Breath  like  Quadrupedes ;  they  copulate  alii)  like 
them,  conceive  and  bring  forth  their  Young  alive, 
whom  they  fuckle  with  their  Milk. 

The  Cartilaginous  Sort,  are  produc’d  from  large 
Eggs  like  Birds,  which  are  excluded  the  Womb 
alfo  like  thofe  of  Birds. 

The  Spinous  Kind,  are  alio  Oviparous ,  but  their 
Eggs  are  fmaller;  and  they  have  Spince  up  and 
down  in  their  Fleih  to  llrengthen  it. 

But  he  thinks  it  would  be  yet  more  proper  to 
divide  Fifbes  into  the  Cetaceous  Kind,  or  fuch  as 
breathe  with  Lungs,  and  into  fuch  as  breathe  with 
Gills.  And  then,  to  fubdivide  thofe  that  breathe 
with  Gills,  not  into  Cartilaginous  and  Spinous,  but 
into  Viviparous  and  Oviparous. 

The  Viviparous  Kind,  that  breathe  with  Gills, 
he  fubdivides  into  Long,  fuch  as  the  Galei,  and  Ca¬ 
nes  or  Sharks,  and  Dog-Fijh :  And  the  Broad  Kind , 
fuch  as  the  Pafinacce ,  Rajce,  Squat inoe,  &c.  all 
whofe  Subdivilions  he  gives  in  his  Chapter  of  Car¬ 
tilaginous  Fijhes  in  general. 

The  Oviparous  Kind,  that  breathe  with  Gills, 
are  the  moli  numerous ;  and  thele  he  fubdivides 
into  luch  as  are  what  we  ulually  call  Flat  Fifh  ; 
and  fuch  as  fwim  with  their  Backs  upright  ;  or  at 
Right  Angles  to  the  Horizon. 


The  Plain  or  Flat  Fijh  Kind,  called  ufually 
Plani  Spinofi,  are  either  Quadrat},  as  the  Rhomb i 
and  Pajjeres  ;  or  Longiufculi,  as  the  Sola. 

Such  as  fwim  with  their  Backs  ereSl ;  are  either 
Long  and  Smooth ,  and  without  Scales,  as  the  Eel 
Kind  ;  or  Shorter  and  lefs  Smooth:  And  thefe  have 
either  but  one  P air  of  Fins  at  their  Gills^  which 
are  call’d  Orbes  and  Congeneres ;  or  elle  another 
Pair  of  Fins  alfo  on  their  Bellies.  And  this  latter 
Kind  he  divides  into  two  others;  1.  Such  as  have 
no  prickly  Fins  on  their  Backs,  but  foft  an  &  flexile 
ones.  2.  Such  as  ha ve prickly  Fins  upon  their  Backs . 

Thofe  Fifties  which  have  only  foft  and  flexile 
Fins  on  their  Backs,  may  be  divided  into  fuch  as 
have  Three,  Tvjo,  or  but  One  fingle  Fin  there.  No 
Fifh  but  the  Afelli  have  three  Fins  on  their  Backs. 

FHhes  with  two  Fins  on  their  Backs,  are  either 
the  Truttaceous  or  Trout  Kind,  or  the  Gobicniie, 
or  Loch  or  Gudgeon  Kind. 

Filhes  with  but  one  foft  Back  Fin,  are  of  three 
Sorts;  the  firft  Kind  have  one  long  continued  Fin 
from  Head  to  Tail,  as  the  Hipparus  of  Rondele¬ 
tius,  &c.  the  fecond  have  this  Fin^  but  Ihott,  and 
placed  juft  in  the  middle  of  their  Back  ;  and  thefe 
are  either  Marine,  as  the  Herring  Kind  ;  or  Fluvi- 
atile ,  as  thofe  we  call  Leather-mouthed  Fijhes ;  luch 
as  Carp ,  Tench ,  &c. 

Such  Filhes  as  have  prickly  Fins  on  their  Backs, 
are  of  two  Kinds : 

1.  Such  as  have  two  prickly  Fins  on  their  Backs ; 
and  in  thefe  the  anterior  Radii  of  their  Fins  ate  al¬ 
ways  prickly :  Or, 

2.  Such  as  have  but  one  prickly  Fin  there. 

Mr.  Willoughby  gives  us  this  Catalogue  of  our 
Engiijh  Filhes. 

1.  Of  the  Long  Cartilaginous  Kind,  are  the 

1.  Canis  Car  char  ius ,  or  Lamia,  the  white  Shark. 

2.  Galeits  Glaucus  Rondoletii ,  the  blue  Shark. 

3.  Canis  Galeus  Rondeletii\  called  a  Tope  in 
Cornwal. 

4.  Galeas  acanthi  as  five  Spinax,  the  prickled 
Dog  or  Hound  Fifj. 

5.  Galeus  feu  Muftela  Levis,  the  fmooth  or  un¬ 
prickled  Hound  Fijh. 

6.  Catulus  major,  vulg.  Canicula  Arif  ot  el  is,  the 
rough  Hound  ;  in  Cornwal,  the  Bounce. 

7.  Catulus  minor,  the  lelfer  Hound  Fif,  or 
Mur  gay. 

2.  Of  the  plain  Cartilaginous  Kind,  are  the 

1.  Rajalevis  undul at  a,  the  Skate  ox  Flare. 

2.  Raja  Clavata ,  the  Thornback. 

3  Raja  Afpera  Nofras,  the  White-horfe. 

4.  Squatina,  the  Angel  or  Monk- Fijh. 

5.  Ran  a  Pifcatrix,  the  Toad  Fijh  or  Sea-Devil. 

3.  Of  the  plain  Spinous  Kind,  are  the 

1.  Rhombus  Maximus  Afpero  Squammofus,  the 
Turbot  or  Brett. 

2.  Rhombus  non  aculeatus  fquammofus ;  in  Corn¬ 
wal  call’d  the  Lug-alefe. 

3.  Pajfer  Bellonii,  the  plafe. 

4.  Pajfer  Afper  five  Squammofus,  the  Dab. 

5.  Pajfer  F/uviatilis  five  Amphibius,  the  Floun¬ 
der,  Fluke,  or  Butt. 

6.  H/ppogloJfus  Rondeletii,  the  Holy-Butt ;  call’d 
in  the  North  the  Turbot. 

7.  Buglojfus  or  Solea,  the  Sole. 

4.  Of  the  Eel  Kind,  we  have. 

1.  L.ampetra  major,  the  Lamprey,  or  Lamprey 
Eel. 

2.  Lampetra  par  14a  and  Fluviat 2 alls, the  Lampern. 

3-  An- 
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g.  Anguilla ,  the  Common  Eel. 

4.  Conger ,  the  Conger  or  Seva  if*?/. 

5.  Ammodytes  Geftteri ,  the  .£W  or  Launce. 

6.  Gunnellus  Cornubienfis,  the  Butter  Fijh. 

n.  Mujlela  vulgaris  Rondel >  the  dtM  Loach  or 
Whifle-Ffh . 

8.  Mujlela  Fluviatilis ,  the  Eel  Pout  or  Turbot . 

9.  Lupus  Marimis ,  the  Wolf  Fiji b,  or  Un?4  olf 

10.  Alauda  non  eriflata ,  the  called  in 

Cornwal  Mulgranoc  and  Bulcard. 

11.  Alauda  Chrijlata ,  the  Crefted  Sea  Lark. 

12.  Liparis  Rondeletii. 

13.  Gobio  fluviatilis,  the  Bullhead  ox  Millers - 
thumb. 

14.  Scorpana  bellonii  fl  mills,  the  Dutch-Pots. 
Hog  :  the  Cornijh  Boys  call  it  Father-Lafber. 

5.  Of  the  Kind  of  Fillies  wanting  the  Belly  Pair 

of  Fins  ;  we  have, 

1.  TlAfi  Sahiana ,  the  Fijh. 

2.  Acus  Arifotelis ,  Species  major. 

g.  Arifotelis  Congener ,  the  Sea  Adder. . 

4.  Xiphias ,  feu  Gladius  pifeis ,  the  Sword  Fijh. 

6.  Ofth e  non  Spinous  Kind  of  Fillies,  with  r/jm? 
unprickly  / oft  Fins  on  their  Backs,  we  have, 

1.  Afellus  vulgaris  major ,  the  Codfljh,  or  Kaling. 

2.  The  Whiting  Pollack. 

3.  Afellus  niger ,  the  Colefiflj,  or  Rawling  Pollack. 

4.  Afellus  i\ucus ,  the  RzY  or  Blinds. 

5.  Antiquorum ,  (Turn.)  the  Haddock. 

6.  Afellus  mollis  major ,  the  Whiting. 

7.  Of  the  Spinous  Kind ,  with  only  /0/f 

Fins  on  their  Backs;  are  found  with  us, 

1.  Merlucius,  the  Hake. 

2.  Afellus  longus ,  the  A;«g. 

g.  Thynnus ,  fee  Thunnut ;  the  Tunny,  or  S/>d- 
7z//7;  Mackrel. 

4.  Scomber ,  the  Mackrel. 

5.  Thy  mall  us,  the  Graylings  or  Umber. 

6.  Albula  Salmon i  f  mills,  the  Guinnard. 

7.  Albula  Harengi  formis,  the  Schelley. 

8.  Sahno,  the  Salmon. 

9.  Stimulus,  the  Samlett  or  Branlin. 

10.  Sahno  Gri feus,  th e  Gray. 

1 1.  Trutta  Salmonata ,  the  Salmon  Trout. 

j2.  Trutta  Lacufris,  the  Scurf  ,  or  Bull  Trout. 
3  g.  Trutta  fluviatilis  duum  generum,  the  TrewA 

14.  Umbia  minor  Gefn,  the  Aed  Charr,  or  ^ eUh 
Torgoch. 

1 5.  Carpio  Lacus  Benaci ,  th tGuilt  or  Guilt  Charr. 

16.  Eperlanus  feu  Viola:,  the  Smelt. 

17.  6V/«x  Niger,  the  Rock-fljh  or  Sea  Gudgeon. 

18.  Lumpus  Anglorum,  the  Lump  or  6W. 

19.  CataphraSlus  Schonfeldii ,  in  the  W'f/?  of 
England ,  a  .Deg. 

8.  Of  the  Spinous  Kind,  with  only  owe  Fin  on 
the  Back  ;  we  have, 

1.  Harertgus,  the  Herring. 

2.  Harengus  minor,  the  Pilchard,  called  alio 

Colchis. 

4.  Encr  ajjicholus ,  the  Anchor  is. 

4.  Alofa  fcu  Clupea,  the  Shad  or  Mother  of  Her- 

rings.  t  •  t 

e  Sordino,  the  Sprat  or  Sparling ;  which  is  no- 

tiling  elfe  hut  the  Foetus  of  a  Herring. 

6.  Acus  Vulgaris,  the  Garr-fifl b,  or  Horn-fljh. 

7.  St  uric,  the  Sturgeon. 

8*.  Lucius ,  the  Pike  or  Pickrel. 

9.  Cyprinus,  the  Carp. 

10.  Cyprinus  Lotus,  the  Bream,  or  Brum.o, 
'11.  Tinea ,  the  Tench. 
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12.  Orfus  GermanOrum,  the  Rudd,  Gerve ,  or 
Nerfling. 

1  3.  Capita,  feu  Cephalus,  the  Chub  or  Chevin. 

14.  Barbus,  the  Barbel. 

15.  Leucifcus ,  the  Dace  ox  Dare. 

16.  Rutilus,  feu  Rubellas ,  the  Roach 

17.  Alburnus,  the  Bleak  or  Bley. 

18.  Gobius  fluviatilis,  the  Gudgeon. 

19.  Bobites  fluviatilis  barbatula,  the  Loche. 

20.  V arias,  feu  Pboxinus  Icevis,  the  Pink  or 
Minnow. 

The  laft  Twelve  of  thefe  are  called  by  us  (Met* 
lacofomi )  Leather-m-outhed  Filhes  ;  becaufe  they 
have  no  Teeth  in  their  Jaws,  but  only  deep  down 
in  their  Mouths. 

9.  Of  the  fpinous  Kind  with  two  Fins  on  their  Back^ 
of  which  the  foremoB  is  aculeate',  we  have^ 

1.  Lupus,  the  Bajfe. 

2.  Mugjl,  the  Mullet. 

3.  Gurcardus  Pifeis ,  the  Gray  Garnard. 

4.  Hirundo  Aldrovandi,  the  Tub-flfl:. 

5.  Cuculus  Aldrovandi,  the  Red  Garnard  or 
Rotchet. 

6.  Lyra  prior  Rondel,  the  Piper. 

7.  Mullus  major,  the  Sur- Mullet. 

8.  Draco,  five  Araneus  Plinii ,  the  Spider. 

9.  Frachurus,  the  Scud. 

10.  Perea  fluviatilis,  the  Perch. 

11.  Faber  Pifeis,  the  Dorge. 

10.  Of  the  Aculeate  Kind,  with  only  one  Fin  on 
the  Back,  whole  Radii  are  fome  prickly,  and 
fome'  loft ;  we  have, 

1.  Aurata ,  the  Gilt-head ,  or  Gilt-poll. 

2.  Pagrus,  the  Bream . 

3.  Turdus  vulg.  the  Old  Wife  or  W raff. 

4.  Perea  fluviatilis  minor,  feu  Aurata ,  the  Ruff. 

5.  Pifeis  Aculeatus  vulgaris,  feu  pungitius  Aber- 

ti,  the  Common  Prickle-Back,  or  Sbarpling, 
or  Banflickle.  N 

6.  Pifeis  aculeatus  minor,  the  lefler  Prickle-Back 

11.  Of  the  Cetaceous  Kind,  we  account  only, 

1.  Balcena  Britannica  Antiquorum  ;  which  now 
ieems  to  be  gone  from  our  Seas,  and  we  lcarce 
know  what  kind  of  Fifh  it  was. 

2.  Balcena  vulg.  Rondel,  the  Whale ,  which  is 
fometimes  found  Branded  on  our  CoaBs ;  or 
rambles  up  our  Rivers. 

3.  Delphinus  Antiquorum,  the  Dolphin,  very 
rarely,  but  fometimes  leen  here. 

4.  Phoccena,  the  Porpufs ,  call’d  by  Sckonfeld , 
the  Northern  Dolphin. 

FISHES,  are  Pieces  of  Timber  ufedto  Brength- 
en  the  Malts  or  Yards  aboard  of  a  Ship,  when  they 
begin  to  fail  ;n  a  Strefs  of  Weather  They  both 
nail  the  Filhes  on  with  Iron  Spikes,  and  alfo  would 
them,  as  they  call  it;  that  is,  wind  Ropes  hard 
round  about  them.  There  is  alio  a  Tackle  called, 
The  Fiji:,  which  hangs  at  the  End  of  the  Davit 
by  the  Strap  of  the  Block,  in  which  is  the  Run¬ 
ner  of  the  Filh-hook  ;  by  which  Means  the  Fluke 
of  the  Anchor  is  haled  up  to  the  Ship’s  Bow,  or 
Chain-waile.  Perhaps  this  Tackle  was  called  a 
Filh,  from  that  which  the  Ancients  called  the 
Dolphin,  which  was  a  pointed  and  vaBly  heavy 
Piece  of  Iron,  and  which  they  ufed  to  heave  up 
by  a  Tackle  to  a  good  Height,  and  then,  when 
they  came  near  enough  to  the  Enemy’s  Ship,  let 
it  fall  at  once,  which  would  break  or  pierce  a  Hole. 

3  Z  through 
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through  the  Bottom  of  the  Enemy’s  Veffel  and 
link  her. 

F1SSURA  Ojfis,  is  the  Term  for  a  Cleft  or  a 
Fra&ure  of  a  Bone  lengthways.  L. 

FISSURES,  the  feveral  Layers  or  Strata ,  of 
which  the  Body  of  our  Terreftial  Globe  is  compo- 
l'ed,  are  diftinguifhed  from  one  another,  and  di¬ 
vided  Horizontally  or  Parallelly  by  lome  Inter¬ 
ruptions  which  they  call  Fiffures ;  and  thefe  are 
interfe&ed  again  by  other  Futures,  which,  by  rea- 
lon  of  their  Situation,  are  called  Perpendicular 
Figures.  See  Woodward’s  Nat.  Hifl.  of  Earth,  p.  io. 

FISTULA,  is  a  long  Cavity,  ftrait  or  winding 
about,  in  any  Part  of  the  Body,  being  a  narrow 
and  callous  Ulcer  of  difficult  Cure,  proceeding  ufu- 
ally  from  an  Apofteme.  L.  Blanchard. 

Fiflula’s  differ  from  winding  Ulcers  in  this, 
that  Fiflula’s  are  callous  and  hard,  but  Ulcers  are 
not.  Blanchard. 

FISTULA  Lachrymalis ,  is  when  the  Punchim 
Lachrymale ,  the  little  Hole  in  the  Bone  of  the 
No/e,  through  which  the  Liquid  Matter  of  the 
Tears  pafles  to  the  Noftrils,  is  grown  hard  and 
callous  from  an  Ulcer  of  the  Carunculce ,  (which 
are  Glandules  placed  at  the  greater  Corners  of  the 
Eye)  by  which  means  there  happens  a  continual 
Defluxion  of  Tears.  Blanchard.  L. 

FISTULA  Pulmonis ,  in  l’ome  WriterSj  is  the 
fame  with  the  Afpera  Arteria.  L. 

FISTULA  Sacra ,  is  that  Part  of  the  Back-bone 
which  is  perforated.  Blanchard.  L. 

FISTULA  Urinaria ,  the  fame  with  the  Ure¬ 
thra.  L. 

FISTULAR,  "»  \Fifiularis ,  L.]  a  Term  ap- 

FISTULOUS,/  ply’d  by  Surgeons  to  Wounds 
and  Ulcers,  which  degenerate  into  Fifiula’s. 

FISTULAR  Flower ,  [in  Botany ,]  are  thofe 
made  up  of  many  long,  hollow,  fmall  Flowers  like 
Pipes  ;  all  divided  into  large  Jaggs  at  the  End. 


FITCHEE,  the  Term  in  Heral¬ 
dry ,  when  the  lower  Part  of  any 
Crofs  is  fharpened  into  a  Point, 
thus  : 

Azure  a  Crofs  Potent  Fitchee. 


FITS  of  eafy  Reflexion  of  the  Rays  of  Light  ; 
fo  Sir  Ifaac  Newton^  in  his  Opticks ,  calls  the  Dif- 
polition  of  the  Rays  to  be  reflected  at  any  Time  ; 
and  their  Difpolition  to  be  tranfmitted,  lie  calls, 

FITS  of  eafy  Fran  fin  ijjion :  And  the  Space  it 
palfes  between  every  Return  and  the  next  Return) 
he  calls  the  Interval  of  its  Fits.  Opt.  Book  II.  P.  3. 
See  Light. 

FIXATION,  [in  Chymiflryy ]  a  peculiar  Prepa¬ 
ration  of  Mercury,  whereby  it  is  put  in  a  Condi¬ 
tion  to  bear  the  Fire  without  evaporating,  or  the 
Hammer  without  flying  or  feparating. 

FIXED  Line  of  Defence ,  [m  Fortification is 
drawn  along  the  Face  of  the  Baftion,  and  termi¬ 
nates  in  the  Courtin. 

FIXED  Signs  of  the  Zodiack,  according  to 
fome,  are  Taurus ,  Lee,  Scorpio ,  and  Aquarius. 
And  they  are  fo  called,  becaufe  the  Sun  palfes 
them  refpeftively  in  the  Middle  of  each  Quarter, 
when  that  particular  Seafon  is  more  fettled  and 
fixed  than  under  the  Sign  that  begins  or  ends  it. 

FIXED  Stars.  The  Phenomena’s  that  have 
been  obferv’d  by  Aftronomers  about  the  fixed  Stars 
are  thefe: 


L  That  they  all,  together  alfo  with  the  Planets, 
or  erratick  Stars,  and  all  the  Celeflial  Bodies,  do 
appear  every  Day  to  rife  and  fet;  and  to  move 
with  a  circular  Motion  from  Eaft  to  Well;  the 
Plains  alfo  of  thefe  diurnal  circular  Revolutions 
being  at  Right  Angles  to  the  Earth’s  Axis,  or  pa¬ 
rallel  to  the  Equator. 

All  which  is  fairly  and  eafily  accounted  for,  by 
fuppofing  our  Earth  to  revolve  round  its  own  Axis 
m  24  Hours,  from  Weft  to  Ealt.  But  the  Eye  of 
the  Spectator  moving  together  with  the  Earth, 
that  murt  appear  to  him  immoveable  ;  as  a  Ship 
doth  to  thole  that  are  in  it,  till  by  ObferVation  and 
Judgment  they  come  to  find  it  otherwife. 

Provehimur  P ortu ,  Ctelique  ac -  AJlra  recedunt. 

3.  It  hath  been  obferv’d  of  the  fix'd  Stars ,  that 
belides  the  former  apparent  Motion  round  the 
Earth  in  24  Hours,  they  alfo  feem  to  have  another 
which  is  quite  contrary  to  that  ;  for  they  appear 
to  change  their  Longitude  or  Diftance  from  the  be¬ 
ginning  of  Aries,  forward  according  to  the  Order 
of  the  Signs,  or  to  move  in  Confequentia  by  a  flow 
Motion  of  about  a  Degree  in  70  Years.  So  that 
thofe  Stars  which  in  Hipparchus ,  nay  even  in 
Ptolemey’s  Time,  were  in  Aries ,  are  now  found 
to  be  in  Taurus  ;  and  fo  on  all  round  the  Zodiack. 

As  to  whichj  we  muft  confider  that  the  Ter  mi¬ 
nus  h  quo ,  or  Point  from  whence  this  flow  Moti¬ 
on  is  propagated,  being  the  Vernal  Equino&ial 
Point,  or  the  Eaiiem  Interaction  of  the  Equino¬ 
ctial  and  Ecliptick ;  ’till  it  can  be  determin’d  whe¬ 
ther  this  Point  be  fix’d  or  moveable,  it  cannot  be 
known  whether  the  Stars  move  from  that,  or  that 
Point  from  them  :  And  indeed  the  latter  is  much 
more  probable,  when  we  compare  wiih  this  what 
certainly  happens  in  other  Inftances  in  the  Heavens. 
For  ’tis  well  known  now,  that  the  Nodes  of  the 
Orbits  of  the  fecondary  Planets,  or  the  Points  of 
their  Interfe&ion  with  the  Ecliptick,  dofhift  and 
change,  and  go  a  little  backward,  or  move  in  An - 
tecedentia  ;  as  is  very  evident  in  the  Nodes  of  the 
Lunar  Orbit  :  Why  may  it  not  be  fo  rhen  with 
the  Nodes  of  the  Earth’s  Orbit?  The  PratceJJion 
therefore  of  the  Terreftial  Equinoxes  may  ltrve  to 
account  for  this  Motion  of  the  fixed  Stars ,  1ir.ee 
the  Quantity  will  be  found  the  lame  in  both.  Fc,* 
from  the  Newtonian  Principles,  it  appears,  the 
Terreftrial  Nodes  ihould  go  backward,  after  the 
Rate  of  about  50  Seconds  every  Year;  and  juft  fo 
much  the  fixed  Stars  have  been  obferv’d  to  move 
forward  every  Year. 

3.  It  hath  never  been  obferv’d  that  the  fixed 
Stars  have  changed  their  Latitude,  though,  as  be¬ 
fore,  they  annually  do  their  Longitude. 

Which  is  a  difficult  Thing  to  account  for  without 
the  New  Aftronomy.  For  allowing  the  former 
Motion  of  the  fixed  Stars ,  how  can  they  all,  and 
always,  keep  the  fame  Diftance  from  the  Eclip¬ 
tick?  ’Tis  true,  the  Celeftial  Orbits  are  all  found 
to  be  in  immovable  Plains,  but  thofe  Plains  aredif- 
ferent,  and  do  interfeCl  each  other  with  different 
Angles ;  nor  is  there  any  two  of  the  primary  Pla¬ 
nets,  whole  Orbits  are  in  the  fame  Plain.  If  t  here¬ 
fore  thefe  Stars  had  any  fuch  Motion,  as  that  teem¬ 
ing  one  of  Longitude,  ’tis  very  likely  that  their 
Orbits  would  be  polited  with  refpeft  to  ibme  one 
great  and  peculiar  Plain,  and  which  fhould  be  in¬ 
clin’d  in  a  peculiar  Manner  to  the  Plains  of  the 
other  Orbits,  fo  asthat  their  Orbitswould  interleaf 
the  Ecliptick,  and  the  Orbits  of  the  Planers .;  but 
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iince  there  is  no  fuch  Thing  obferv’d,  ?tis  likely, 
that  Motion  of  Longitude  belongs  not  to  the  Stars, 
but  to  the  Nodes  of  the  Earth’s  Orbit,  as  has  before 
been  fhewn.  But  allowing  that  Recellion  of  the 
Earth’s  Nodes ,  ’tis  evident  why  the  Stars  Ihould 
have  (or  appear  to  have)  a  Mption  in  Longitude* 
but  none  in  Latitude ;  becaule  that  Recellion  of 
the  Terreftrial  Nodes  happens  without  any  Change 
Of  the  Earth’s  annual  Motion  as  to  the  Plain  of  the 
Ecliptick  ;  for  if  the  Stars  themfelves  are  immove¬ 
able,  iud  the  Earth’s  Orbit  (or  the  Ecliptick)  be 
always  an  immoveable  Plain,  there  can  be  no  fuch 
Thing  as  any  Change  in  the  Latitude  of  the  Stats. 

4.  The  Diameters  of  the  fixed  Stars  are  very 
fmall,  fcarcely  fenfible  even  in  the  largeft  Telel- 
topes;  feen  through  which,  they  appear  but  like 
lucid  Points,  and  without  any  of  thole  adfcititious 
Rays  which  flnke  the  naked  Eye. 

5.  The  fixed  Stars  have  no  Diurnal  Parallax , 
but;  as  hath  lately  been  difcover’d  by  Dr.  Hook 
and  Mr.  Flamftead ,  a  fmall  Annual  one  ;  and  con¬ 
sequently  their  Diflance  muil  be  immenfly  great. 
In  order  to  guefs  at  which,  Mr.  Huygens  fiippofes 
the  Dog-Star,  Syrius ,  to  be  about  the  Bignels  of  our 
Sun  ;  and  then  conliders  how  remote  our  Sun  mull 
be  placed,  before  his  Diameter  would  appear  as  lit¬ 
tle  as  .hat  of  Syrius  t  And  on  the  whole,  he  con¬ 
cludes,  that  Syrius)  and  the  neareft  fixed  Stars , 
cannot  be  lefs  dillant  than  150000000000  of  our 
Miles  from  the  Earth,  which  is  27C00  tunes  as  far 
oft  as  our  Sun  is  from  us. 

And  by  that  annual  Parallax  which  hath  been 
found  to  belong  to  the  fixed  Stars ,  and  is  about 
47  Seconds,  they  conclude,  that  they  are  dillant 
from  us  about  9000  times  the  Radius  of  the  Mag¬ 
nus  Or  bis ,  /.  e.  9000  times  as  far  oft' as  the  Sun  ;  or 
about  500000000000  Miles. 

6.  The  M'lky  IVay  is  a  circular  Tra£l  in  the 
Heavens,  extending  over  a  very  confiderable  Part 
of  them  ;  and  is  fo  call’d,  becaufe  it  looks  white 
and  brighter  than  any  other  part  of  the  Sky.  And 
this,  by  the  Telelcope,  is  difcoverd’ to  be  a  Con¬ 
geries  of  very  fmall  Stars,  which  are  linglv  incon- 
fpicuous  to  the  naked  Eye. 

7.  There  are  above  1000  Stars  which  are  vifible 
to  \ he  naked  Eye  ;  but  the  Telelcope  hath  difco¬ 
ver’d  about  20  times  as  many  more  :  And  the  lar¬ 
ger  and  better  thofe  Glaffes  are,  the  more  are  Hill 
difcover’d. 

8.  The  Light  of  the  fixed  Stars  is  much  more 
flrong  and  vivid  than  that  of  the  Planets,  tho’ 
their  apparent  Diameters  are  much  lefs ;  becaufe 
•the  Stars,  like  the  Sun,  fhine  by  their  own  Native* 
Light,  but  the  Planets  only  by  Refle&ion  from 
the  Sun. 

9.  The  fixed  Stars  are  obferv’d  to  twinkle  much 
more  than  the  Planets,  becaufe  their  apparent  Di¬ 
ameters  being  very  infenlibly  fmall,  the  leall 
Atom  or  Particle  of  Matter  floating  in  our  Atmof- 
pbere,  will  hinder  (for  a  Moment)  the  Stars  being 
entirely  vifible.  As  the  grols  Smoak  of  a  Chim¬ 
ney  will  do  by  the  Planets  themfelves*  which  in 
fuch  a  Cafe  will  twinkle. 

That  there  are  Changes  and  Alterations  among 
the  fixed  Stars ,  hath  appear’d  by  the  Obfrrvati- 
ons  of  our  modern  Aflronomers. 

In  Phil  Tranf.  N.  73.  there  is  an  Account  that 
S.  Montaniri  found  two  Stars  of  the  fecond  Mag¬ 
nitude  wanting  in  the  Navh ,  in  the  Year  1668. 
April  to.  which  were  certainly  vifible  before. 
And  that  he  had  made  many  fuch  Oblervations  ot 
Stars  of  lefs  Note. 


CoJJini  hath  difcover’d  alfo  many  new  Stars : 
One  of  the  fourth,  and  two  of  the  fifth  Light,  in 
CaJJiopceia  ;  two  others  in  Eridanus  ;  and  four  to¬ 
wards  the  Arclick  Pole,  which  he  is  furfe  were  not 
vifible  formerly.  lie  takes  Notice  alfo  of  feveral 
in  Bayer7 s  Catalogue,  which  do  now  dilappear. 
Heveliusy  in  1666,  found  a  new  Star  in  PeSlore 
Cygni.  And  Don  Anthelme^  aCarthulian  at  Dyon * 
another  in  the  Head  ot  that  Conflellation.  And 
this  both  he  and  Mr.  Caffini  oblerv’d  to  be  twice 
in  great  Splendor,  and  as  often  diminifhing: 

Bullialdus  obferv’d  the  new  Star  in  the  Neck  of 
the  Whale ,  to  be  very  different  in  his  Magnitudes 
at  different  Times.  And  Hevelius  obferves  the 
fame  Thing  of  another  Star  in  the  fame  Conltel- 
1-ation. 

From  all  which  Obfervations,  and  many  others 
which  might  be  produc’d*  ’tis  plain,  there  are  very 
great  Changes  and  Alterations  amongfl  even  the 
fixed  Stars  themfelves. 

And  if  that  noble  Conjt&ure  of  ouir  modern 
Aflronomers  be  true,  that  each  fixed  Star  is  a  Sun 
to  fome  Syflem  of  Planets  moving  round  him,  as 
we  do  round  the  Sun,  there  mull  needs  be  terrible 
Changes  in  thofe  blar.etary  Worlds  ;  and  thofe  pro¬ 
bably  both  Conflagrations  and  Deluges.  Of  this, 
lee  more  in  Whijlons’s  Aflronomy ,  p.  46. 

Dr.  Hook ,  Op.  Pofihum.  p.  109-  gives  very  pro¬ 
bable  Reafons  why  the  fixed  Stars  Ihould  be  of 
the  lame  Nature  with  the  Sun  ;  which  are  drawn 
from  their  vail  Dill  since,  and  their  afte£ling  our 
Eyes  with  fo  flrong  and  vivid  a  Light;  which  they 
could  not  do,  if  they  were  not  aftually  blazing 
Fires :  And  that  they  are  fo*  the  Difappearance 
of  fome  Stars,  which  have  formerly  been  vifible, 
and  the  Appearance  of  new  ones*  doth  much  con- 
firm. 

And  the  incomparable  Sir  If.  Nevoten^  In  the 
Latin  Edition  of  his  Opticks  by  Mr.  Clark ,  hath, 
to  t.  83.  added  this  Note ;  by  which  we  may  con¬ 
clude  the  fixed  Stars  to  be  at  an  immenfe  Diflance 

from  us.  .  . 

“  That  the  fixed  Stars*  by  reafon  of  their  un¬ 
it  menfe  Diflance,  are  to  be  looked  upon  as  Points; 
«  (unlefs  fo  far  as  their  Light  is  dilated  by  Refra- 
“  ft  ion)  is  plain  from  hence:  That  when  by  the 
«  Moon’s  Appulfes  to  them  they  are  eclipfed  or 
“  cover’d  by  her  Body*  their  Light  doth  not,  like 
“that  of  the  Planets  in  the  like  Cafe,  vanifh  or 
“  dilappear  gradually,  but  at  once  and  all  toge- 
“  ther  ;  and  when  they  emerge  again  out  of  the 
«  Ecliple,  they  don’t  become  vifible  by  degrees, 
“  but  as  it  were  inflantaneoufty,  or  at  leall  in  the 
“  Space  of  one  or  two  Seconds. 

Befides  what  hath  been  laid  in  the  former  Vcl 
and  above,  Dr.  Cbeyne  adds  this  further  Guefs  at 
the  lmmenlity  of  the  Diflance  of  the  fixed  Stars. 

Tho’  we  on  this  Globe  approach  nearer  to  fome 
of  them  about  24000  Diameters  of  the  Earth,  i.  e. 
about  188304000  Miles  (of  5000  Feet  in  a  Mile) 
at  one  time  of  the  Year  than  we  do  at  another  ; 
yet  their  Parallax,  if  any  at  all,  is  fcarcely  then 
fenfible,  which  it  muft  be,  if  they  were  at  an  efli- 
mable  Diflance  from  us. 

Mr.  Huygens  computes,  that  the  Diflance  of  the 
Sun,  to  that  of  the  neareil  fixed  Star,  is  as  1  to 
27664.  that  is,  (allowing  the  Diflance  of  the  Sun 
to  be  12000  Diameters  ot  the  Earth,  and  a  Diame¬ 
ter  to  be  7846  Miles,  according  to  the  bell  Calcu¬ 
lations)  the  Diflance  of  the  nearefl  fixed  Star  from 
us,  is  at  leall  2404520928000  Miles  ;  which  is  fo 
great,  that  if  a  Cannon  Ball  (going  all  the  Way 
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With  the  fame  Velocity  it  hath  when  it  parts  from 
the  Mouth  of  the  Gun)  would  fcarce  arrive  there 
in  700000  Years. 

In  Philof.  Tranf.  N.  ’lot.  there  is  a  Method  of 
finding  the  Parallax  of  the  fixed  Stars ,  which  Dr. 
Wallis  acquaints  Mr.  Molyneux  with ;  but  both 
thole  Perlons  are  fince  dead. 

FIXED  Stars ,  are  fuch  as  do  not,  like  the  Pla¬ 
nets  or  erratick  Stars ,  change  their  Politions  or 
Diftancesin  relpeft  of  one  another. 

Becaule  thefe  fixed  Stars  have  no  fenfible  Paral¬ 
lax  arifing  from  the  annual  Motion  of  the  Earth, 
they  are  jullly  efleemed  to  be  at  fuch  an  immenfe 
Diflance,  as  to  have  no  fenfible  Efte£l  on  our  Earth. 

The  Honourable  Mr.  Roberts  hath  a  pretty  Dd- 
courle  about  the  Diflance  of  t lie fixed  Stars ,  which 
is  publilhed  in  Philof.  Tranf.  N.  209.  The  Subfiance 
of  which  is  as  follows. 

Since  the  Pythagorean  Sy fie m  of  the  World  has 
been  revived  by  Copernicus ,  (and  now  by  all  Ma¬ 
thematicians  accepted  for  the  true  one )  there  feem- 
ed  ground  to  imagine,  that  the  Diameter  of  the 
Earth’s  annual  Courfe  (which  according  to  our 
beft  Allronomers,  is  at  leapt  40000  Times  bigger 
than  our  Earth’s)  might  give  a  fenfible  Parallax 
to  the  fixed  Stars ,  though  the  other  could  not, 
and  thereby  determine  their  Diflance  more  pre- 
cifely. 

But  though  we  have  a  Foundation  to  build  on, 
fo  vafily  exceeding  that  of  the  Ancients,  there 
are  fome  Conliderations  may  make  us  fufpeft,  that 
even  this  is  not  large  enough  for  our  Purpofe. 

Mr.  Huygens  (who  was  very  exa£t  in  his  Agro¬ 
nomical  Obfervations)  tells  us,  he  could  never  dif- 
cover  any  vifible  Magnitude  in  the  fixed  Stars , 
thV  he  ufed  Glaffes  which  magnify  the  apparent 
Diameter  above  a  hundred  Times. 

Now,  fince  in  all  likelihood  the  fixed  Stars  are 
Suns,  (perhaps  of  a  different  Magnitude)  we  may, 
as  a  reafonable  Medium ,  prefume  they  are  gene¬ 
rally  about  the  Bignefs  of  our  Sun. 

Let  us  then  (for  Example)  fuppofe  the  Dog-fiar 
to  be  fo. 

The  Diflance  from  us  to  the  Sun  being  about  a 
hundred  Times  the  Sun’s  Diameter,  it  is  evident, 
that  the  Angle  under  which  the  Dog-fiar  isfeen  in 
Mr.  Huygen’s  Telefcope  muff  be  near  the  fame  with 
the  Angle  of  its  Parallax  to  the  Sun’s  diflance,  or 
Semidiameter  of  the  Earth’s  annual  Courfe;  fo  that 
the  Parallax  to  the  whole  Diameter  can  be  but  dou¬ 
ble  fuch  a  Quantity,  as  even  to  Mr.  Huygen’s  nice 
Obfervation,  is  altogether  infenfible. 

The  diflance  therefore  of  the  Stars  feems  hardly 
within  the  reach  of  any  of  our  Methods  to  deter¬ 
mine  ;  but  from  what  has  been  laid  down,  we  may 
draw  fome  Conclufions  that  will  much  llluflrate 
the  prodigious  vaflnefs  of  it. 

1.  That  the  Diameter  of  the  Earth’s  annual  Orb 
(which  contains  at  leafl  160  Millions  of  Miles)  is 
but  as  a  Point  incomparifon  of  it ;  at  leafl  it  mull 
be  above  (5ooo  times  the  diflance  of  the  Sun  :  For 
if  a  Star  fliould appear  through  the  aforefaid  Tele¬ 
fcope  half  a  Minute  broad  (which  is  a  pretty  fenfi¬ 
ble  Maguitude)  the  true  apparent  Diameter  would 
not  exceed  18  third  Minutes.,  which  is  lefs  than  the 
6000  Part  of  the  apparent  Diameter  of  the  Sun, and 
confequently  the  Sun’s  diflance  not  the  6000  Part 
of  the  diflance  of  the  Stars. 

2.  That  could  we  advance  towards  the. Stars  99 
Parts  of  the  whole  Diflance,  and  have  only  Ti_T 
Part  remaining,  the  Stars  would  appear  little  bigger 
to  us  than  they  do  here;  for  they  would  lhew  no 


otherwife  then  they  do  through  a  Telefcope,  which 
magnifies  an  hundred-fold. 

3.  That  at  leafl  nine  Parts  in  ten  of  the  Space 
between  us  and  the  Fixed  Stars ,  can  receive  no 
greater  Light  from  the  Sun,  or  any  of  the  Stars, 
than  what  we  have  from  the  Stars  in  a  clear  Night. 

4.  That  Light  takes  up  more  time  in  travelling 
from  the  Stars  to  us,  than  we  in  making  a  Wefi-In- 
dia  Voyage  (which  is  ordinarily  performed  infix 
Weeks:  )  That  a  Sound  would  not  arrive  to  us 
from  thence  in  50000  Years,  nor  a  Cannon  Bullet 
in  a  much  longer  Time.  This  is  eafily  computed 
by  allowing  (according  to  Sir  lfaac  Newton )  ten 
Minutes  for  the  Journey  of  Light  from  the  Sun 
hither ;  and  that  a  Sound  moves  about  1300  Feet 
in  a  Second.  But  Sir  lfaac  Newton  doth  not  al¬ 
low  above  968  Feet  for  the  Motion  of  Sound  in  a 
Second  of  Time:  And  the  Florentine  Academicks 
make  it  about  1000  Feet. 

Our  Learned  and  Accurate  Mr.  Flamfiead  faith, 
he  hath  difeovered  a  fenfible  Parallax  of  the  Earth’s 
annual  Orbit  in  refpeft  of  the  fixed  Stars ;  of 
which  he  publilhed  an  Account  in  a  Letter  to  Dr. 
Wallis ,  in  the  Year  1698,  which  is  Printed  in  the 
Third  Volume  of  Wallis’s  Mathematical  Works 
in  Latin. 

FIXITY,  or  Fixtnefs,  is  the  oppofite  Quality 
to  Volatility  ;  and  the  Excellent  Mr.  Boyle  reckons 
thefe  Qualifications  following  to  be  the  moll  con¬ 
ducing  for  the  rendring  of  a  Portion  of  Matter  fixt. 

1.  That  its  Corpufcles  be  fingly  of  a  proporti- 
onate  large  Bulk  or  Grolfnefs,  fo  as  to  be  too  big 
and  unweildy  to  be  carried  up  by  Heat,  or  to  be 
buoyed  up  in  the  Air. 

2.  That  thefe  Corpufcles  have  alfo  a  proportio¬ 
nal  Degree  of  Ponderoufnefs  or  Solidity. 

3.  That  their  Figure  and  Make  alio  be  fuch  as 
renders  them  unfit  for  Avolation,  either  from  their 
Shape,  being  branched,  crooked,  hooked,  Sc.  fo 
that  they  be  entangled  one  with  another,  and  can¬ 
not  eafily  be  extricated,  loofened,  or  feparated  : 
And  therefore  whatever  will  produce  thefe  three 
Requifites  in  any  Body,  will  render  it  of  a  fixt 
Nature. 

4.  To  thefe  may  be  added  alfo  the  bringing  the 
Corpufcles  or  Particles  of  any  Body  to  touch  one 
another  in  a  conliderably  larger  Part  of  their  Sur¬ 
face. 

FIXITY.  To  the  Production  of  this  Property 
of  Fixity,  there  is  neceifary  chiefly  a  Suppoiition 
of  the  Particles  attracting  one  another,  within  a 
certain  Diitance,  with  a  vety  violent  Force  ;  or 
elfe  they  could  never  keep  together,  when  prefs’d 
by  a  violent  Heat;  which  yet  we  find  the  Particles 
of  fome  fixed  Bodies  will  do.  See  Cohefion. 

FIXT  Nitre ,  is  Salt-petre  melted  in  a  Crucible, 
and  then  made  to  flame,  by  throwing  m  a  Spoon¬ 
ful  of  Powder  of  Coals ;  and  this  is  repeated  till 
no  Flame  nor  Detonation  arife  :  After  this  ’tis 
cooled,  powdered,  and  dilfolved  in  Water,  and 
then  evaporated  into  a  fine  white  Salt.  ’Tis  a 
Salt  much  like  that  of  Tartar,  and  is  ufed,  like  it, 
to  help  to  draw  Tinftures  out  of  Vegetables.  Some 
Cbymills  give  it  the  Name  of  Alkahefi ,  becaule 
’tis,  as  they  fay,  a  kind  of  Univerfal  Dilfolvenr. 
If  this  Salt  be  expofed  to  the  Air  in  a  cool  Place, 
it  will  all  diffolveinto  a  Water,  or,  as  they  fay, 
run  per  Deliquium ;  and  this  is  called,  The  Liquor 
of  fixt  Nitre. 

FLAGS,  on  Board  a  Ship,  are  Colours,  Anci¬ 
ents,  or  Standards,  which  the  Admirals  of  a  Fleet 
bear  on  their  Tops.  The  Admiral  in  Chief  carries 
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his  on  his  Main-Top ,  the  Vice-Admiral  his  at  the 
Fore-Top ,  and  the  Rere-  Admiral  his  at  his  Mifjen- 

^f'lAIR  :  The  Seamen  fay  that  the  Work  flairs 
over,  when  a  Ship  being  houfed  in,  near  the  Water, 
a  little  above  that  the  Work  hangs  over  a  little  too 
much,  and  fo  is  let  out  broader  aloft  than  the  due 
Proportion  will  allow. 

FLAMMA  Vitalis:  Some  fuppofe  that  there 
refides  in  the  Heart  of  Animals  iuch  a  fine  and 
kindled,  but  mild  Subftance*  as  they  call  a  Vital 
Flame  ;  and  to  its  Prefervation  they  judge  the  Air 
taken  in  by  Refpiration  to  be  necefiary,  as  it  is  to 
the  Confervation  of  ordinary  Flame.  L. 

The  Excellent  Mr.  Boyle,  by  ieveral  Experiments 
purpofely  made  in  his  exhaufted  Receiver,  about 
the  Relation  between  Flame  and  Air,  found  that 
the  Vital  Flame  of  Animals  (if  the  Lite  nia)^  be  lo 
called)  did  iurvive  or  o'utlaft  the  Flame  of  Spirit  ot 
Wine,  or  of  a  Wax  or  Tallow  Candle  5  fince  the 
Animals  would  remain  alive  and  well  for  three  or 
four  Minutes  after  the  Receiver  was  evacuated, 
whereas  no  common  Flame  would  laft  there  one 

The  Tight  of  Glow-worms  that  Noble  Gentle¬ 
man  found  alfo  would  prefently  be  deftroyed  by 
the  exhaulling  Motion  ot  the  Air,  by  his  Engine, 
as  it  would  be  re-produced  again  by  its  Adniinion 

into  the  Receiver. 

FLA  NCH,  an  Ordinary  in  He¬ 
raldry,  formed  by  an  Arch-line, 
which  begins  at  the  Corners  of  the 
Chief,  and  ends  in  the  Bafe  of  the 
Efcutchebn  thus. 

He  beareth  Ermin ,  two  Flan- 

ches  Vert . 

FUnches  are  always  born  by  n 

Pairs.  The  Flanch  bends  in  more  than  the  h  Falk. 


be  no  Part  of  it  but  what  is  defended  ;  fo  as  you 
may  from  the  ce  play  upon  Front  and  Rear  :  For 
any  Fortification  that  hath  no  Defence,  but  juft 
right  forwards,  is  faulty ;  and  to  render  it  com-* 
pleat,  one  Part  ought  to  be  made  toftank  the  ottier ! 
Hence  the  Curtain  is  always  the  iirongeft  Part  ot 
any  Place,  becaufe  ’us  flanked  at  each  End. 

Fit  chant  FLANK,  is  that  from  whence  a  Can, 
non  playing,  fireth  its  Bullets  direftly  in  the  Face 
of  the  oppolite  Ballion. 

FLANK  Razant ,  is  the  Point  from  whence  the 
Line  of  Defence  begins,  from  the  Conjunftion  of 
which  with  the  Curtain,  the  Shot  only  razeth  the 
Face  of  the  next  Ballion,  which  happens  when  the 
Face  cannot  be  dilcovered  but  from  the  F  lank 
alone. 

Retired  FLANK,  or  the  Lower  or  Covert  Flank, 
is  that  exterior  Part  thereof  which  advanceth  to  fe- 
cure  the  innermoft  ;  which  advanced  Part,  it  it  be 
rounded,  is  called  the  Orillon  ;  fo  that  this  Flank 
Retire,  as  the  French  call  it,  js  only  the  Platform 
of  the  Cafemate ,  which  lies  hid  in  the  Baitiom 

Simple  FLANKS,  are  Lines  which  go  from  the 
Angle  of  the  Shoulder  to  the  Curtain,  and  whole 
principal  Fun&ion  is  the  Defence  of  the  Moat  and 
Place, 

FLANK’D,  or  Double  TenaiVe  :  SeeTena'lle. 

FLANK’D  Angle,  is  the  Angle  formed  by  the 
two  Faces  of  the  Batlion,  and  fo  forms  the  Point 
of  the  Baftion. 

FLANKING  Line  of  Defence :  See  Rafant  Line 
of  Defence. 

FLANKING  Angle:  See  Angle. 

FLASK,  is  in  Heraldry ,  an  Ordinary  made  by 
one  Arch-line  drawn  downwards  to  the  Bafe  Print: 
It  feems  to  be  the  Reprelentation  of  a  Bow, 
when  bended  $  and  they  are  always  born  double, 
thus : 


FLANK,  [in  Fortification ,]  is  that  Part  of  the 
Baftion  which  reaches  from  the  Curtain  to  the 
Face,  and  defends  the  oppolite  Face,  the  Flank, 

and  the  Curtain.  ,i  ■  ,  . 

There  is  alfo  the  Oblique  or  Second  Flank, 
which  is  that  Part  of  the  Curtain  where  they  can 
fee  to  fcour  the  Face  of  the  oppolite  Baftion  ;  and 
is  the  biftance  between  the  Lines  Razant  and  Lit- 

The  Low,  Covered,  or  Retired  Flank,  is  the 
Platform  of  the  Calcinate,  which  lies  hid  in  the 
Baftion. 

The  Flanks  of  a  Battalion  or  an  Army,  are  its 

They  ufe  alfo  the  Word  to  flank  an  Army  ;  that 
is  todifcover  and  fire  upon  its  Sides.  . 

’  Any  Fortification  which  hath  no  Defence  right 
forwards,  is  on  that  account  faulty  and  defective  ; 
and  to  render  it  compleat,  one  Part  mult  be  made 
to  flank  another.  The  Curtain  therefore  is  the 
ftrongeft  Part  of  any  fortified  Place,  becaule  it  is 
flanked  by  the  two  Flanks  at  its  Ends. 

J  FLANK,  is  alio  a  Term  of  War,  lignifying  one 
Side  of  a  Battalion  of  an  Army;  as  to  attack  the 
Enemy  in  Flank,  is  to  dilcover  and  fire  upon  them 

FLANK  of  the  Curtain,  or  Second  Flank ,  is  that 
Part  of  the  Curtain  between  the  Flank  and  the 
Point,  where  the  Fit  chant  Line  of  Defence  termi- 

^To  FLANK,  in  general,  is  to  dilcover  and  fire 
upon  the  Side  of  any  Place  ;  but  to 

FLANK  a  Place,  is  to  difpole  a  Baftion,  or 
other  like  Work,  in  iuch  a  manner,  that  there  .hall 

Voi.  1. 


The  Field  is  Or,  two  Flasks  A- 
zure. 

Some  Heralds  fay,  the  Flask  is 
a  Reward  for  a  Man  of  Virtue 
and  Learning,  who  hath  delerved 
well  of  his  Prince  in  an  Embally. 

FLAT:  To  flat  a  Ship  is  to  hale  in  the  Fore-fail 
by  the  Sheet,  as  near  to  the  Ship’s  Sides  as  may  be, 
which  is  called,  Flatting  in  the  Fore-fail  This  is 
done  when  a  Ship  will  not  fall  oft  from  a  Wind 
without  it,  though  the  Fore-fheet  was  haled  ait. 
F'LAT  Bajlicn  :  See  Bajiion. 

FLAT  Bottom’d  Moat :  See  Moat. 

FLAT  Crown :  See  Corona. 

FLAT  -Pointed  Nails,  are  of  two  Sorts ;  the 
longer  are  ufed  in  Shipping,  and  are  very  proper 
to  hold  where  you  cannot  clench  ;  th tfhorter  are 
fortified  with  Points  to  drive  into  Oak,  and  are 

ufed  to  draw  Sheathing-Boards  to,  8c. 

FLATS,  [in  Muflck ,]  a  kind  ot  conditional 
Notes,  contriv’d  together  with  Sharps,  to  remedy 
the  Defetts  of  mufical  Inftruments. 

FLATULENT,  [ Flatulentus ,  L.J  of  or  per¬ 
taining  to  Flatus’s  or  Winds. 

FLATUS,  are  Eftervefcencies  excited  in  the  Bo¬ 
dy  from  Wind  let  in,  or  from  flatulentjMeats,  or 
from  the  Bile  and  Pancreatick  Juice  mixed  toge¬ 
ther,  whence  Wind  and  Noift.  L. 

FLAW,  at  Sea,  iignifies  a  fudden  Guft  of  Wind, 
which  fometimes  alio  the  Seamen  call  a  Squale. 

FLED  WIT?  a  Term  in  Law,  lignifying  a  Dif- 
charge  or  Freedom  from  Amerciaments,  where 
3  A  a  one 
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one  having  been  an  Outlaw’d  Fugitive,  cometh  to 
the  Peace  of  our  Lord  of  his  own  accord. 

FLEMESW1TE,  [in  Lav),\ J  dignifies  the  Liber¬ 
ty  to  challenge  the  Cattle,  or  Amerciaments  of 
your  Man,  a  Fugitive. 

FLESH,  of  an  Animal  Body,  is  by  Anatomifts 
defined  to  be  a  fimilar  and  fibrous  Part,  foft  and 
thick :  Of  this  they  reckon  five  Kinds. 

i.  Mufculous,  fibrous,  or  fiftular  Flefh,  fuch 
as  is  the  Subfiance  of  the  Heart,  and  other  Mufcles. 

2  Parenchymous  Flefh,  as  that  of  the  Lungs, 
Liver,  and  Spleen,  was  thought  to  be  by  the  An¬ 
cients;  but  fince  the  Ufe  of  Glades  ’tis  plainly 
difcovered  that  there  is  no  fuch  thing  as  a  Peren- 
chyma ,  properly  fpeaking;  but  that  all  the  FT f- 
cera ,  as  well  as  other  Parts  of  the  Body,  are  Vafcu - 
tar,  and  nothing  but  Plexus ,  or  Net-work  of  finall 
Velfels  and  Canals. 

3.  Vifcerous ,  fuch  as  the  Flefh  of  the  Stomach 
and  Guts. 

4.  Glandulous ,  as  that  of  the  Tonftls ,  the  Pan . 
creas ,  the  Breads,  Sc. 

5.  Spurious ,  fo  they  call  the  Flefh  of  the  Lips, 
Gums,  the  Gians  of  the  Penis ,  Sc.  becaufe  ;tis 
of  a  Conditution  different  from  all  the  red. 

FLESH,  [in  Botany, ~\  the  foft  pulpy  Subdance 
of  any  Fruit,  inclos’d  between  the  outer  Rind  or 
Skin,  and  the  Stone  ;  or  it  is  that  part  of  a  Root, 
Fruit,  Sc.  fit  to  be  eaten. 

FLEXIBLE  [in  Pdyjicks ,3  is  an  Epithet  apply’d 
to  Bodies  which  are  capable  of  being  bent  or  chan¬ 
ged  from  their  natural  Form  of  Directions. 

FLEXION,  [by  Anatomifts ,]  is  a  Term  us’d 
of  the  Motion  of  an  Arm,  or  other  Member,  when 
bent. 

FLEXION  and  Retrogreffon  of  Curves.  See 
Contrary  Flexion. 

FLEXOR  Carpi  Radialis ,  is  a  Mufcle  of  the 
Wrid,  which  arifeth  Tendinous  from  the  internal 
Extuberance  of  the  Os  Humeri ,  becoming  flefhy, 
adheres  ftri&ly  to  the  Pronator  Radii  Teres ,  and 
in  half  its  oblique  Progrefs  to  the  Carpus  it  be¬ 
comes  a  flat  Tendon,  which  paffeth  over  the  annu¬ 
lar  Ligament,  and  is  inferted  to  the  upper  Part  of 
the  Os  Metacarpi ,  which  ludains  the  fore-finger : 
Its  Name  fhews  its  Ufe.  L. 

FLEXOR  Carpi  Ulnar  is ,  is  a  Mufcle  of  the 
Wrid,  which  anles  tendinous  from  the  fame  Tu¬ 
bercle  of  the  Shoulder-bone,  with  the  Flexor  Ra¬ 
dialis',  as  alfo  from  the  fuperior  and  external  Part 
of  the  Ulna ,  where  the  Mufculus  Perforans  doth 
arife  ;  and  continuing  flefhy  according  to  the 
length  of  the  Ulna ,  is  partly  inferted  by  a  fhort 
ftrong  Tendon  into  the  fourth  Bone  of  the  Car¬ 
pus,  and  partly  into  the  Os  Metacarpi ,  which 
fudains  the  Little-finger.  Its  Name  declares  its 
Ufe.  L. 

FLEXOR  Secundi  Internodii  Digitorum  Pedis : 
See  Perforatus  Pedis.  L.  / 

FLEXOR  Tertii  Internodii  Digit orum  Pedis : 
See  Perforans.  L. 

FLEXOR  Tertii  Internodii ,  or  Longiffmus  Pol- 
Jicis ,  is  a  Mufcle  of  the  Thumb,  which  is  obfer- 
ved  to  have  a  twofold  Beginning.  L. 

The  fird  and  fuperior  of  which  arifeth  acutely 
from  the  internal  Extuberance  of  the  Os  Humeri , 
between  the  Perforatus  and  Perforans ,  becoming 
a  flefhy  Belly,  and  then  tendinous,  joins  with  the 
middle  Tendon  of  its  other  larger  Head. 

The  lecond  or  inferior  Origin  of  this  Mufcle  [is 
that  Part  of  it  which  is  commonly  defcribed)  ari- 
iing  with  a  double  Order  of  flefhy  Fibres  for  forne 


Space  on  the  Radius ,  from  immediately  below  its 
fuperior  Part ;  which  uniting  in  a  middle  Line  or 
Tendon,,  (not  unlike  the  Fibrillce  of  a  Feather, 
joining  to  their  Stamina)  which  palling  over  the 
Articulation  of  the  Carpus ,  becomes  entirely  ten¬ 
dinous,  as  it  runs  over  the  Flexor  primi  S  fecundi 
Internodii ,  to  its  Implantation  at  the  liiperior 
Part  of  the  third  Bone  of  the  Thumb. 

FLEXOR  Pollicis Brevis,  is  a  Mufcle  of  the 
great  Toe,  which  arifeth  from  the  fuperior  Part  of 
the  Os  Cuneiforme  Medium ,  and  running  over  the 
Termination  of  the  Mufculus  Peroneus,  is  im* 
planted  into  the  Oja  Sefamcidea  of  the  great  Toe 
who  are  likewife  tied  to  the  fuperior  P?rt  of  the’ 
lecond  Bone  of  the  faid  Toe  which  bends  it  / 
FLEXOR  Pollicis  Pedis  Longus,  is  a  Mufcle  of 
the  great  Toe,  which  is  a  direft  Antagomd  to  the 
Extenfor  Longus:  It  an fes  oppofite  to  it  from  the 
Back-part  of  the  Fibula ,  with  a  double  Order  of 
defhy  Fibres,  running  to  a  middle  Tendon  (like 

^  Flexor  tertn  internodii  Pollicis  Manus )  which 

ceafeth  to  be  flefhy  as  it  pafTes  over  the  Junfture* 
and  runs  through  a  Channel  on  the  internal  Part 
of  the  Os  Calcis,  under  the  Tendon  of  the  Muftu- 
lus  Flexor  Digitorum  Longus  Perforans,  over  the 

Fntnffh  7S  ^  “2  15  in^rtCd  t0  the  Upper 

End  of  the  fecond  Bone  of  the  great  Toe  :  Its  Ufe 

is  to  bend  the  Toe.  L. 

FLEXOR  primi  g  fecundi  Offs  Pollicis,  is  a 
large  difgregated  flefhy  Mufcle,  anfing  from  the 
Ligament umTranfverfale  Carpi,  Bones  of  the  Car- 
pm,  at  the  rff^Mons  Lunce,  and  Os  Me- 
tacarpi  of  the  Middle  Finger,  whence  it  paiks  to 
its  Insertion  partly  to  the  OJfa  Sefamoidel  of  the 
fecond  Internode,  and  partly  to  the  firft  Bone  of 
Thumb:  This  (as  Vef alius  writes.)  may  be  di¬ 
vided  into  Three.  Its  Actions  are  various7  accor¬ 
ding  to  the  Diversity  of  its  Series  of  Fibres  •  fb  it 
bends  the  firft  or  fecond  Bones  of  the  Thumb  ei 

N  FT  frHT?nid  Undrneath’  they  caJI  the  File. 
TTIGHTT  In  melting  the  Lead-Oar  in  the 

?r°rrhpVn  Mfndlh  fheure  15  a  Subffance  flies  away 
which  they  call  therefore  the  Flkht 
They  find  it  fweetilh  upon  their  Lips,  if  their  Fa-* 
ces  happen  to  be  m  the  way  of  the  Smoak ;  which 
they  avoid  all  they  can.  This  falling  on  the  Graf 
kills  Cattle  that  feed  there;  and Li"  gaSd 

Hou^Th w?3tS  3nd  Mtcfi  their 
Houles  That  which  falls  on  the  Sand,  they  ga- 

SheeNLeaT  (UP°n  3  Fl^hemb)  into  Should 

is  a  Bridge  made  in  form 
ft  £ed°ubt>  “nfiUmg  of  two  Boats  coveted 
with  Planks,  which  ought  to  be  fo  ibl.dly  framed, 
as  to  bear  both  Horfe  and  Cannon  y  ’ 

J.L  S a  Term  “  Mu. 

f  LOOR,  [in  ArebileBure ,]  the  underfide  of  a 
Room,  or  that  Part  whereon  Perfhns  walk  as 

OTei'it.6  ft3med  W0lk0fTunbtr>  or  Boarding 

k  L()OR,in  a  Ship,  flriftly  taken,  is  fo  much 
on  y  of  her  Bottom  as  ihe  doth  reft  up’on  when  ihe 
hethon  Ground;  and  therefore  thole  Ships  that 
have  long,  and  withal  broad  Floors,  he  o„  the 
Ground  with  mod  Security,  and  are  not  apt  to 
Seel,  (that  is,  to  fall  on  the  one  Side; )  whereas 
the  other  which  are  Crank  by  the  Grouid,  (as  the 
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SeaPhrafe  is)  that  is  narrow  in  the  Floor,  cannot 
be  grounded  without  Peril  either  of  being  over^ 
thrown,  or,  at  leaft,  of  wronging  her  Sides;  And 
notej  the  Word  Overthrown  is  uled  when  a  Ship  is 
brought  to  be  trimmed  aground ,  and  lo  by  fome 
Mifchance  doth  fall  over  on  her  Side  ;  but  when  a 
Ship  at  Sea  is  turned  over  on  the  one  Side,  Ihe  is 
laid  to  be  Over  fet. 

FLORENS,  were  Gold  Coins  in  the  iSth  of 
our  Edw .  IIP  of  the  Value  of  6  Shillings.  Cam - 
den  faith j  they  were  lo  called,  becaule  made  by 
Florentines:  And  Fabian  faith,  they  were  not  of 
lo  line  Gold  as  the  Nobles  and  half  Nobles  of  that 
Prince. 

But  what  is  mod  obfervable  is,  that  Falian  calls 
the  Floren  a  Penny,  val.  6s.  8 d.  the  half  Floren 
an  Halfpenny,  val.  %s.  4 d.  the  Quarter  Floren  a 
Farthing,  val.  lx.  8 d.  And  thele  Words  you  wiil 
often  meet  with  in  old  Hiftories  and  Accounts, 
applied  to  feveral  Coins,  as  Rials  and  Angels,  &c. 
where  you  are  to  underftand,  by  Denarius  the 
whole,  by  Obolus  the  half,  and  by  Q_uadrans  the 
fourth  Part  or  Farthing.  Chr.  Preciofum ,  p.  22. 

By  Indenture  of  the  Mint,  in  18  Edw.lU.  every 
Pound  Weight  of  old  Standard  Gold  was  to  be 
coined  into  50  Florences ,  to  be  current  at  6  Shil¬ 
lings  a-piece;  all  which  made,  in  Tale,  fifteen 
Pounds:  Or  into  a  proportionable  Number  of 
half  or  quarter  Florences .  Coweds  Interpreter. 

FLORY,  a  Term  in  Heraldry 
when  the  Out-lines  of  any  Ordi¬ 
nary  are  drawn,  as  if  tritnin’d 
with,  or  in  the  Form  of  Flowers. 

Thus  this  Crofs  they  call  a 
Crofs-Flory. 


FLOTSON,  or  Flotzam ,  is  a  Word  proper  to 
the  Sea,  lignifying  any  Goods  loft  by  Shipwreck, 
and  floating  and  fwimming  upon  the  Top  of  the 
Water  5  which,  with  Jetfon ,  and  Lagon ,  and 
others,  are  given  to  the  Lord  Admiral  by  his  Let¬ 
ters  Patent. 

Jetfon ,  is  a  Thing  caft  out  of  the  Ship,  being 
in  Danger  of  Wreck,  and  beaten  to  the  Shore  by 
the  Waters,  or  caft  on  the  Shore  by  the  Mariners. 

Lagon ,  or  Lagan ,  ox  Li gan,  is  that  which  lietli 
in  the  Bottom  of  the  Sea. 

Shares ,  are  Goods  due  to  more  by  Proportion. 

FLOWER  of  a  Plant :  According  to  Dr.  Grew, 
the  f  lowers  of  Plants  have  commonly  thele  three 
Parts  ; 

The  Empalement ,  ihe  Foliation,  and  the  Attire: 
Which  Words  lee. 

And  Mr.  Ray  reckons,  that  every  perfect  Flower 
muft  have  the  Pet  ala,  the  Stamina,  the  Apices,  and 
the  Stylus:  Wherefore  whatever  Flower  wants  any 
of  thefe,  is  to  be  look’d  upon  as  in  that  refpeft  im¬ 
perfect. 

In  moft  Plants  there  is  a  Perianthium,  Calix,  or 
Flower-Cup,  of  a  ftronger  Confiftence  than  the 
Flower  it  lelf,  and  delign’dto  ftrengthen  and  pre- 
ferve  it;  it  compaftes  the  Flower  about  at  the 
bottom. 

Mr.  Ray  divides  alfo  the  perfiCt  Flowers  of 
Plants  (now  reckoning  them  perfect  if  they  have 
the  Pet  ala  without  the  Stamina)  into  fimple  Flow¬ 
ers,  which  are  not  compofed  of  other  fmaller  ones, 
and  which  ufually  have  but  one  ftngle  Style. 
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2.  Compounded,  Aggregated,  or  Compojite  Flow¬ 
ers,  which  ate  lo  compounded  of  many  little  FI  of. 
cull,  as  that  they  all  make  but  one  Flower. 

Simple  Flowers  are  Monopetalous,  which  haVfe 
the  Body  of  the  Flower  all  of  one  entire  Leaf,  tho* 
fometimes  cut  or  divided  a  little  way  into  many 
leeming  Petala  or  Leaves,  as  in  Borage ,  Euglofs , 
&c.  Or, 

Polypet alous-,  which  have  diftinCt  Petala ,  and 
thole  falling  off  lingly,  and  not  altogether,  as  the 
leeming  Petala  of  the  Monopetalous  Flowers  al¬ 
ways  do. 

And  both  theft  he  divides  into 
Uniform  J 

and  Flowers; 
btjformSy 

The  former  have  the  right  and  left  Hand  Parts, 
and  the  forward  and  backward  Parts  of  the  Flowet 
all  alike. 

Butthofe  he  accounts  to  have  a  diffbrm  Flower* 
which  have  no  fuch  Regularity ;  as  in  the  Flowers 
of  Sage ,  Dead-nettle ,  &c. 

A  Monopetalous  Differ m  Flower  alfo,  he  divides 

into* 

1.  Semifijlular,  i.  e.  fuch  whofe  tipper  Part 
fembles  a  Pipe  cut  off  oblique in  the  Arijlo* 
lochia i 

2.  Labiate,  and  this  either  with  one  Lip  Only* 
as  in  the  Acamhum  and  Scordium  ;  or  with  two 
Lips,  as  in  the  far  greateft  Part  of  the  labiatfc 
Flowers.  And  here  the  upper  f  ip  of  the  Flower 
fometimes  is  turned  upwards,  and  fo  turns  the  con¬ 
vex  Part  downwards,  as  in  the  Chamceciffusi,  &c; 
But  moft  ufually  the  tipper  Lip  is  convex  above, 
and  turns  the  hollow  Part  down  to  its  fellow  be¬ 
low,  and  fo  repreftnts  a  kind  of  Helmet  ot  Monk’s 
Hood.  And  from  hence  theft  are  frequently  cal¬ 
led  Galeate,  Cucullate,  and  Galericulate  Flowers* 
as  you  will  find  in  Books  of  Botany  i  And  in  this 
form  are  the  Flowers  of  the  Lamium,  and  moft 
Verticillate  Plants.  Sometimes  alio  the  Labium  is 
entire,  and  fometimes  jagged  or  divided. 

3.  Corniculatefl.t.  fuch  hollow  Flowersds  have 
on  their  upper  Part  a  kind  of  Spur ,  or  little  Horn ; 
as  in  the  Linaria ,  Delphinium ,  &c.  And  the  Corni - 
culum  or  Calcar  is  always  impervious  at  the  Tip 
or  Point. 


Compounded  Flowers  ate  either, 

1.  Difcous ,  or  Difcoidal,  that  is*  whofe  little 
Flofculi  are  fet  together. lo  clofe,  thick,  and  even, 
as  to  make  the  Surface  of  the  Flower  plain  and  fiat  ; 
which  therefore,  becaule  of  its  round  form,  will  be 
like  a  Difcus:  Which  Disk  is  fometimes  radiated, 
when  there  are  a  Row  of  Petala  Handing  round  in 
the  Disk  like  the  Points  of  a  Star,  as  in  the  Me- 
tricaria,  Chamcemelum,  &c. 

Sometimes  Naked,  he.  having  no  fuch  radiating 
Leaves  round  the  Limb  of  its  Disk  ;  as  in  the  Ta- 
nacetum. 

2.  Planifolious ,  which  is  compofed  of  plain 
Flowers  fet  together  in  circular  Rows  round  the 
Center,  and  whole  Face  is  ufually  indented,  not¬ 
ched,  uneven,  and  jagged  ;  as  the  Hieracia ,  Son- 
chi,  &c. 

3.  Fiftular,  which  iscflmpounded  of  many  long, 
hollow,  little  Flowers  like  Pipes,  all  divided  into 
large  Jagg?  at  the  Ends. 

Im- 
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ImperfAA  Flowers^  becaufe  they  want  the  Pe¬ 
tal  are  called  Stamlneous ,  Apetalous ,  and  Ca- 
plllaceous. 

And  thofe  which  hang  pendulous  by  fine  Threads 
like  the  Juliy  are  by  Tournefort  called  Amentace¬ 
ous  ;  we  call  them  Cats-Tails. 

The  fame  Writer  ufes  alfo  the  Term  Campani - 
ftrmis  for  fuch  Flowers  as  are  in  the  Shape  of  a 
Bell ;  and  Infundibuliformis  for  fuch  as  are  in  the 
form  of  a  Tunnel. 

He  diftinguifhes  alfo  fome  difform  monopetalous 
Flowers  by  the  Name  of  Perfonati ;  by  which  he 
means  fuch  as  exprefs  the  gaping  Mouths  of  fome 
Animals ;  and  diftinguifhes  thefe  from  what  he 
calls  Labi  at  iy  in  that  the  Stylus  or  Pi ft  Ilium  of  thefe 
doth  not  end  in  a  Capfula  Seminalisy  as  it  doth  in 
thofe . 


FLOWER-DE-LIS,  the  Mark 
of  Difference  in  Heraldry  for  the  * 
ftxth  Brother  of  any  Family : 
’Tis  alfo  often  born  as  Coat  Ar¬ 
mour. 


FLOWER  of  Sulphur^  or  Brlmjloney  is  made  by 
putting  the  Sulphur  grofly  powdered  into  a  Glafs 
Body  placed  on  a  fmafl  open  Fire,  and  having  put 
over,  or  into  its  Neck,  another  Velfel  of  Earth  of 
the  fame  form,  but  unglazed,  the  Fire  will  fublnne 
the  Flowers,  and  make  them  adhere  to  the  upper 
VefTel,  which  muft  be  changed  every  half  Hour. 

FLOWERS  [in  Chymifry. ,]  are  the  fineft  and 
moft  fubtil  Parts  of  dry  Bodies,  rais’d  by  Fire  into 
the  Head  and  Aludelsy  and  adhering  to  them  in 
form  of  a  fine  Powder  or  Duft  ;  as  Flowers  of 
Benjamin ,  Sulphur ,  &c.  See  Aludels. 

FLOWN-SHEETS.  The  Seamen  lay  a  Ship 
fails  with  Flown-Sheets ,  when  her  Sheets  are  not 
haled  homey  or  dole  to  the  Blocks :  They  fay  alfo, 
Letfy  the  Sheet  f  When  in  a  great  Cult  of  Wind, 
for  "fear  the  Ship  ihould  over-let,  or  fpend  her 
Top-mafts,  they  would  have  the  Sheet  go  a-main, 
or  as  far  as  it  will  run,  becaufe  then  the  Sail  will 
hold  no  Wind;  and  when  the  Sheets  are  thus  let  go, 
they  fay,  Her  Sheets  are  Flown. 

FLUID  Body  :  The  excellent  Sir  If  Newton  de¬ 
fines  a  fluid  Body  to  be  that  whofe  Parts  eafily  give 
Place,  and  move  out  of  the  way  on  any  force  im¬ 
pelled  upon  them,  and  by  that  means  do  fo  very 
eafily  move  over  one  another ;  which  is  a  much 
better  Definition  than  that  of  Des  Cartesy  That  a 
Fluid  is  a  Body  whofe  Parts  are  in  continual  Mo¬ 
tion  ;  becaule  ’tis  neither  apparent  that  the  Parts 
of  all  Fluids  are  fo  ;  nor  that  the  Parts  of  fome 
folid  Bodies  are  not  fo. 

FLUIDITY  \_fluidltasy  L.~\  leems  to  confift  in 
this :  That  Parts  of  any  Bodies  being  very  fine  and 
fmall,  are  lo  difpofed  by  Motion  and  Figure,  as 
that  they  can  ealily  Hide  over  one  another’s  Sur¬ 
faces  all  manner  of  ways  :  It  leems  requilite  alio, 
as  Mr.  Boyle  obferves,  That  they  Ihould  be  vari- 
oully  and  feparately  agitated  to  and  fro,  and  that 
they  Ihould  touch  one  another  but  in  fome  Parts 
only  of  their  Surfaces.  And  that  Excellent  Gen¬ 
tleman,  in  his  Hiftory  of  Fluidity,  intimates, 
That  the  Conditions  requilite  to  conftitute  a  fluid 
Body  are  chiefly  thefe  three  : 

1.  Th e,  Littlenefs  of  its  Parts.  Thus  we  fee  the 
Fire,  by  dividing  Metal  into  Parts  very  fine  and 


fmall,  will  melt  them,  and  make  them  fluid.  And 
acid  Menftruums  after  the  fame  manner  diflolve 
them  and  lulpend  them  in  Liquor  ;  and  Fire  will 
turn  the  hard  Body  of  common  Salt  almoft  all  of 
it  into  a  Liquor,  by  Diftillation  ;  though  his  not 
improbable,  that  the  Shape  and  Figure  of  thefe 
fmall  Parts  may  conduce  much  towards  producing 
this  Quality  of  Fluidity  :  For  we  find  in  the  Di- 
flillation  of  Oil  Olive,  (which  is  a  Fluid  made 
only  by  Preffure)  that  moft  of  the  Oil  will  by  the 
Aftion  of  the  Parts  of  the  Fire,  (note,  it  muft  be 
done  in  a  Retort)  be  turned  into  a  kind  of  conli- 
ftent  Subftance  like  Butter. 

2.  it  leems  requifite  to  Fluidity,  that  there  be 
ftore  of  vacant  Places  interfperfed  between  the 
Corpufcles  of  the  fluid  Body  ;  for  elfe  there  will 
not  be  room  for  each  Particle  to  continue  its  Mo¬ 
tion  and  Agitation  on  the  Surfaces  of  the  neigh¬ 
bouring  ones  For, 

3.  The  chief  Condition  requifite  to  conftitute  a 
fluid  Body,  is,  That  its  Particles  be  agitated  vari- 
oufly,  and  apart,  either  by  their  own  proper  Mo¬ 
tion,  or  by  fomething  of  Subftance  which  tumbles, 
them  up  and  down  by  its  Paflage  through  them 
That  this  Qualification  chiefly  is  requifite  to  Flu¬ 
idity,  you  may  gather  from  that  common  Experi¬ 
ment  of  putting  Powder  of  Alabafter,  or  of  com¬ 
mon  Plaifter  of  Parlsy  finely  lifted  in  a  flat  bot¬ 
tom’d  Vellel  over  the  Fire ;  for  in  a  little  time  the 
dry  Powder  will  boil  like  Water,  and  imitate  all 
the  Motions  of  a  boiling  Liquor;  it  will  tumble 
varioufly  over  in  great  Waves  like  that,  it  will  bear 
ftirring  with  a  Stick  or  Ladle  like  that,  without 
refilling,  as  it  will  do  when  cold;  nay,  if  you  ftir 
it  ftrongly  near  the  Side  of  the  Vellel,  its  Waves 
will  apparently  dafh  up  againft  the  Sides ;  but  yet 
if  you  take  any  of  it  out,  and  lay  it  fpeedily  on  a 
Piece  of  white  Paper,  you  will  fee  ’tis  nothing  but 
a  dry  Powder. 

So  that  from  hence  ’tis  plain,  there  is  a  real 
Difference  between  a  fluid  Body  and  a  wetting  Li¬ 
quor  ;  for  not  only  this  boiling  Powder,  and  mel¬ 
ted  Metals,  but  the  Air,  JEthery  and  even  Flame 
it  felf,  are  properly  fluid  Bodies,  though  not  inoift 
Liquors. 

This  noble  Gentleman  found. alfo,  That  by 
blowing  the  Smoak  of  Rofemary  into  a  Glafs  Pipe, 
and  then  holding  the  Pipe  (when  filled)  upright, 
the  Surface  of  the  Smoak  would  accomodate  its 
felf  to  a  level  Situation  ;  and  which  way  loever 
you  inclined  the  Tube,  the  Superficies  ,*of  the 
Smoak  would  lie  parallel  to  the  Horizon  ;  and 
when  the  Glafs  was  much  inclined,  would  run 
along  it  like  Water. 

Whence  he  infers,  That  in  order  to  the  rendring 
a  Body  fluid,  there  is  no  need  that  its  Parts  ihould 
be  fo  clofely  condenfed  as  thole  of  Water  are. 

Dr.  Hookey  in  his  Micrograph,  p.  12.  hath  a 
pretty  Experiment  or  two  to  prove  this  Account 
of  Fluidity,  viz.  that  of  a  Diih  ofSand  fet  on  a 
Drum-head  briskly  beaten  by  the  Sticks,  or  on  the 
upper  Stone  of  a  Mill,  turning  f'wiftly  round  on 
the  (empty)  lower  one;  it  will  in  almoft  all  Re- 
fpe&s  emulate  the  Properties  of  a  fluidBody.  For 
a  heavy  Body  will  immediately  link  in  it  to  the 
Bottom,  and  a  light  one  emerge  to  the  Top ;  each 
Grain  of  Sand  hath  a  conftant  vibrating  and  dan¬ 
cing  Motion  ;  and  if  a  Hole  be  made  in  the  Side 
of  the  Difh,  the  Sand  will  fpin  out  like  Water. 

FLUIDITY.  Befides  what  hath  been  laid  of 
this  Quality,  I  muft  add  here,  That  the  Corpuft- 
cular  Philofophy,  before  Sir  If.  Newtonys  wonder¬ 
ful 


FLU 


FLU 


ful  Improvement  of  it,  did  not  go  to  the  bottom 
of  this  Matter;  for  it  gave  no  Account  ot  theCaufe 
of  the  chief  Condition  requilite  to  con  ftitute  a  flu¬ 
id  Body,  viz.  the  various  A lotions  And  Agitations 
of  its  Particles.  But  this  may  be  in  a  good  Mea-^ 
lure  accounted  for,  if  you  fuppole  it  to  be  one  of 
the  primary  Laws  of  Nature,  that  as  all  Particles 
of  Matter  do  attraft  one  another  when  they  come 
within  a  certain  Diftance,  lb,  at  all  greater  Diftan- 
ces  from  one  another,  they  do  fly  away  from,  and 
avoid  one  another.  For  then,  though  their  com¬ 
mon  Gravity  may  keep  them  together  in  a 
Mals,  (it  may  be  fometimes)  with  the  Preftiire 
of  other  Bodies  upon  them  ;  yet  their  continual 
Endeavour  to  avoid  one  another  lingly,  and  the 
adventitious  Impulfes  of  Light,  Heat,  or  other 
external  Caufes,  may  make  the  Particles  of  Fluids 
continually  move  round  about  one  another,  and  lb 
produce  this  Quality.  It  is  indeed,  a  Difficulty 
1  cannot  yet  get  over,  to  account  for  the  Particles 
of  Fluids  always  keeping  at  fuch  a  Diftance  from 
one  another,  as  not  to  come  within  the  Sphere  of 
one  anothers  Attraftion.  The  Fabrick  and  Gonftu 
tution  of  that  fluid  Body  of  Water  is  wonderful 
and  amazing,  that  a  Body  fo  very  rare  as  that  is, 
and  which  has  fuch  a  vaft  Over-proportion  of  Pores, 
or  mterlperled  Vacuity,  to  folid  Matter,  fhould 
yet  be  perfectly  incomprelfible  by  the  greateft  Force. 
And  yet  this  Fluid  is  ealily  reducible  into  that 
firm,  tranlparent,  friable  Body*  which  we  call  Ice ; 
by  being  only  expoled  to  a  certain  Degree  of  Cold. 
One  would  think  here,  that  though  the  Particles 
of  Water  cannot  come  near  enough  to  attraft  each 
other,  yet  the  intervening frigonflck  Matter  doth, 
by  being  mingled  per  minima  with  them,  flrongly 
attract  them,  and  is  it  felf  alfo  flrongly  attracted 
by  them,  and  fo  wedges  or  fixes  all  the  Mals  into 
a  firm  folid  Body:  Which  folid  Body,  loles  its  So¬ 
lidity  again,  when  by  Heat  the  Vinculum  is  folv’d, 
and  thele  frigonfick  Particles  are  disjoin’d  from 
thole  of  the  Water,  and  are  forc’d  to  fly  out  of  it. 
And  perhaps  juft  thus  doth  the  Fumes  of  Lead  fix 
Quickfilver. 

When  a  firm  folid  Body,  fuch  as  a  Metal,  is  by 
Heat  reduc’d  into  a  Fluid,  doth  not  the  Firedif. 
join  and  feparate  its  conftituent  Particles,  which 
mutual  attraction  caufed  to  cohere  before,  and 
keep  them  at  fuch  a  diftance  from  each  other,  as 
that  th«y  are  without  the  Sphere  of  one  another’s 
Attraction  as  long  as  that  violent  Motion  lafts  > 
And  don’t  they,  when  that  is  over,  and  the  Heat 
is  flown  out,  come  nearer  to,  attract  one  another, 
and  coalelce  again  \ 

As  therefore  the  Caufe  of  Cohefion  of  the  Parts 
of  folid  Bodies  appears  plainly  to  be  their  mutual 
Attraftion ;  fo  the  chief  Caufe  of  Fluidity  leans  to 
be  a  contrary  Motion  imprefled  on  the  Particles  ot 
Fluids,  by  which  they  avoid  and  fly  one  another 
as  foon  as  they  come  at,  and  as  long  as  they  keep 
at  fuch  a  Dillance  from  each  other. 

’Tis  obferv’d  alfo  in  all  Fluids,  that  the  Dire£hon 
of  their  Preflure  againft  the  Velfels  that  contain 
them,  is  in  Lines  perpendicular  to  the  Sides  of  fuch 
Velfels ;  which  Property  being  the  necelfary  Refill t 
of  the  Particles  of  any  Fluids  being  lpherical,  it 
Ihews  that  the  Parts  of  all  Fluids  are  fo,  or  of  a 
Figure  very  nearly  approaching  thereunto. 

Of  the  Ref  fiance  of  FLUIDS. 

The  Reverend  Dr.  Defaguliers ,  did  in  the  "Year 
3*721  make  the  following  Experiment,  relating  to 
the  Reliftance  cf  Fluids,  before  the  Royal  Society. 

Vol.  I. 


Pie  -took  a  Ball  of  Gold  of  an  Inch  Diameter^ 
which  had  a  little  Stem  of  the  fame  Metal,  with 
a  Place  on  it  to  fallen  a  String  to;  and  having 
fufpended  it  by  a  lilken  Thread,  too  ftrong  to  be 
lengthened  by  firetching,  he  made  the  diftance  be¬ 
tween  the  Centre  of  the  Ball  and  the  Point  of  Su= 
fpenlion,  equal  to  12,5  Inches;,  then  caufing  the 
Ball  to  vibrate  in  a  Trough  full  of  Water,  (which 
had  an  upright  Piece  of  Wood  in  the  middle  of  one 
Side,  with  Pins  or  Keys  from  which  the  Bell  hung, 
that  the  Centre  of  Sufpenlion  might  always  be  in 
the  fame  Place)  he  obferv’d,  by  looking  from  a 
Pin  on  one  Side  of  the  Trough,  to  a  Mark  made 
oppofite  to  it  on  the  other  Side,  whereabouts  the 
String  of  the  Pendulum  ( juft  above  the  Surface  of 
the  Watery  in  which  the  Ball  was  quite  immerfed) 
went  after  14  Vibrations ;  and  by  another  Pin  and 
oppofite  Mark}  he  alfo  obferv’d  where  it  went  to 
after  28  Vibrations :  Then  taking  out  the  Water} 
he  fill’d  the  Trough  with  Mercury,  the  length  of 
the  Pendulum,  Point  of  Sufpenfion,  and  all  other: 
Things,  remaining  as  before:  Then  letting  go  the 
Ball  in  the  Mercury  from  the  lame  Place  whenbe  it 
was  let  down  when  the  Trough  was  full  of  Watery 
(which  was  mark’d  by  a  String  ftretch’d  acrofs  to 
prevent  Mi  flakes)  after  one  whole  Vibration}  it 
came  very  little  Ihort  of  the  fame  Mark  as  it  had 
come  to  in  Water  after  fourteen  Vibrations;  and 
when  it  vibrated  twice  in  Mercury,  it  came  to  the 
fame  Place  where  it  had  done  after  between  26  and 
28  Vibrations  in  Water  ;  and  this  it  did  exactly  fe- 
veral  times. 

A.fter  that  he  fill’d  an  upright  Copper  Pipe  of 
four  Inches  Diameter  with  Mercury,  to  the  height 
of  3  Feet  10  Inches ;  and  fufpending  the  Golden 
Ball  in  it  by  a  fliort  String  about  an  Inch  long,  fo 
as  to  have  the  Ball  jufl  immerfed  under  the  middle 
of  the  Mercury,  he  caus’d  it  to  be  let  down  fud- 
denly,  and  oblerving  how  long  it  was  falling  down 
to  the  Bottom  of  the  Tube,  he  found  that  the  Ex¬ 
periment  wasdiflurb’d  by  the  Ball’s  firiking  againft 
the  Sides  of  the  Tube,  which  retarded  the  fall  of 
the  Ball,  and  the  more  ft)}  the  oftner  the  Ball  ftruck. 
When  the  Ball  was  leaft  retarded,  it  was  only  two 
Seconds  and  a  half  in  falling,  which  muft  be  taken 
as  the  true  time  of  the  fall  of  the  Ball  in  an  height 
of  Quickfilver  equal  to  3  Feet  10  Inches;  becaufe 
that  he  trying  the  Experiment  again  at  home,  the 
Ball  fell  in  the  Mercury  once  or  twice}  without 
flriking  the  Sides  of  the  Tube  at  all;  but  not  in 
lefs  time  than  2  f  Seconds. 

He  alfo  repeated  the  other  Experiments  at  homej 
making  the  Golden  Pendulum  39,  2  Inches  long* 
fo  as  to  make  it  vibrate  but  once  in  a  Second ;  and 
then  he  found  that  it  would  vibrate  five  or  fix 
times  in  the  Mercury  before  the  Vibrations  became 
fb  linall  as  not  to  be  obferv’d;  and  then  the  fir  ft 
Vibration  in  the  Mercury  ended  very  near  where 
the  14th  in  Water  had  done  ;  the  fecond  in  Mer¬ 
cury  ended  where  the  27th  in  Water  had  done  5 
and  oblerving  the  third  Vibration  in  Mercury,  it 
ended  exaftly  at  the  Mark  where  the  40th  in  Wa¬ 
ter  ended  ;  and  this  was  obferv’d  by  feveral  Per- 
fons  as  well  as  himfelf. 

Then  he  weighed  14  Penny-weight  of  Mercury, 
(in  which  he  made  the  Experiments)  firft  in  the 
Air,  then  in  Water,  where  it  loft  only  one  Penny¬ 
weight,  and  one  Grain  of  its  Weight;  that  is,  it 
weigh’d  in  Air  336  Grains,  and  in  Water  311 ;  fb 
that  its  fpecifick  Gravity  was  to  that  of  Water,  as 
13,44  to  1. 

3  B  b  As 


FLU 


FLU 


— —  -  -  -  ----  - -  -  -  —  - .  .  .  ■ 

As  to  the  Golden  Ball,  which  had  Varnifh  and 
Cement  upon  it,  to  keep  the  Mercury  from  linking 
into  it,  he  found  it  to  weigh  as  follows. 

Ounc.  dwt.  Gr. 

■pin  Mercury  i  oo  18,  or  498  Gr. 

It  weigh’d  >  In  Water  5  01  00, or  2424  Gr. 

^In  Air  5  07  09, or  257761. 

He  took  the  Wire  and  Pendulum  of  a  long  Pen¬ 
dulum  Clock,  and  having  faftened  the  Golden  Ball 
at  the  End  of  the  Wire  under  the  pendulous  Weight 
that  lerv’d  for  the  Clock,  in  order  to  make  the 
Vibrations  in  the  Golden  Ball  in  the  Mercury  con¬ 
tinue  longer,  he  did  not  find  it  to  keep  on  the  Mo¬ 
tion  above  one  Swing  or  two  the  longer  for  that 
Help  ;  neither  did  a  round  Ball  of  Lead,  placed 
upon  the  laid  Wire,  juft  above  the  Surface  of  the 
Mercury,  help  any  more  ;  and  finding  fomelncon- 
Veniencies  in  thefe  two  laft  Ways  of  making  the 
Experiment,  he  rather  chofe  to  rely  upon  thofe 
made  with  the  Golden  Ball  hanging  by  a  iilken 
Thread  of  39,  3  Inches  long,  meafuring  from  the 
Point  of  Sufpenfion  to  the  Centre  of  the  Ball. 

FLUOR,  [1  n  Phyflck,  &c.]  a  Fluid;  or  more 
properly  that  ftate  of  a  Body  that  was  before  hard 
or  lolid,  but  is  now  reduc’d  by  Fufion  or  Fire  into 
a  ftate  of  Fluidity. 

FLUOR  Albas ,  or  Fluor  Uterlnus ,  is  a  conti¬ 
nual  Evacuation  of  corrupt  Humours  from  the 
Womb,  or  the  Pores  in  the  Vagina.  L.  Blanchard. 

FLUORES,  a  Word  uled  by  the  modern  Mine¬ 
ral  Writers  for  fuch  foft,  tranfparent,  fparry  kinds 
of  Mineral  Concretions,  as  are  frequently  found 
among  Oars  and  Stones  in  Mines  and  Quarries. 

FLUSH.  When  the  Deck  of  a  Ship  is  even  from 
Stem  to  Stern,  without  any  Falls  or  Rifings,  they 
lay  her  Deck  lies  Fluflh  lore  and  aft. 

FLUTES,  [in  Ar  chit  eft  uref]  are  the  Hollows 
made  in  the  Body  of  a  Column  or  Pillar,  and 
which  then  is  faid  to  be  fluted.  The  Dorickj  Io - 
nick)  Corinthian ,  and  Compoflte  Columns,  are  ufii- 
ally  fluted  all  along  the  Body  of  the  Pillar,  from 
the  Bale  to  the  Capital.  Each  Column  hath  24 
Flutes ,  and  each  Flute  is  hollowed  in  exa&ly  a 
quarter  of  a  Circle.  In  the  Dorick  Column  the 
Flutes  join  together  without  an)'  Interfpace;  but 
in  the  lonick ,  Corinthian ,  and  Compoflte  Orders, 
there  runs  a  Lift  between  every  two  Flutes, 

FLUX  and  Reflux  of  the  Sea,  [in  Hydrography ,j 
a  regular  periodical  Motion  of  the  Sea,  which  hap¬ 
pens  twice  in  24  Hours;  wherein  the  Water  is  ri- 
len  and  driven  violently  againft  the  Shore.  It  is 
one  of  the  Motions  of  the  Tide,  called  the  Flowj 
the  other  Motion  by  which  the  Water  finks  and 
retires,  is  call’d  the  Reflux  or  Ebb. 

FL\JX-Pomders,  or  as  the  French  call  them, 
Fondants ,  are  Pftwders  prepared  to  facilitate  the 
Fufion  of  the  harder  Metals,  and  to  melt  Oars, 
in  order  to  difcover  what  Proportion  of  Metal 
they  hold  or  contain. 

Powder  of  Antimony  alone  is  a  very  good  Flux 
in  many  Cafes ;  and  by  it  you  may  readily  melt 
Iron  or  Steel  in  a  Crucible,  with  an  ordinary  Char- 
coal  Fire. 

Mr.  Boyle  gives  an  Account  of  a  Flux-Powder  he 
ufed,  which  was  compofed  of  Tartar ,  Sulphur , 
and  Arfenick. 

FLUXION,  the  fame  with  Catarrh. 

FLUXIONS,  or  Method  of  Fluxions ,  is  the 
Arithmetick  or  Analyfls  of  infinitely  fmall  varia¬ 
ble  Quantities  3  or  it  is  the  Method  of  finding  an 


infinite  fmall,  or  infinitely  fmall  Quantity;  which 
being  taken  an  infinite  Number  of  times,  becomes 
equal  to  a  Quantity  given. 

FLUXIONS.  This  general  Method  of  finding 
the  Fluxions  of  all  Powers  and  Roots,  I  had  from 
the  Honourable  Fr.  Rob  arts ,  Efquire. 

If  a  Quantity  gradually  increafes  or  decreafts, 
its  immediate  Increment  or  Decrement  is  called  its 
Fluxion. 

Or  the  fluxion  of  a  Quantity  is  its  Increafe  or 
Decreale  indefinitely  fmall. 

Let  a  Quantity  x  be  put  into  fluxion ,  whereby 
it  becomes  xx  4-  x  (a  reprefenting  an  Increment  or 

Decrement  indefinitely  little,  being  called  the 
Fluxion  of  x). 

Now  the  fluxion  of  all  the  Powers,  and  of  all 
the  Roots  of  a1,  may  be  found  by  this  general  Rule. 

As  a-J-a  contains  the  Ample  Quantity  and  its 
Fluxion ;  lo  the  Square,  Cube,  g c .  and  the  Square 

Root,  Cube  Root,  &c.  of  A-fiA  muft  contain  the 
refpeftive  Powers  or  Roots  of  a  with  its  Fluxion 
refpe&iveJy. 

And  confequently,  if  the  flowing  Quantity  be 
refpe&ively  l'ubftra&ed,  the  Fluxion  only  mult  re^ 
main. 

Thus  the  Fluxion  of  a  a,  is  a  tp 

a  -j-  a  • —  a  A  —  1  x  x  f  a  a  ;  And  the 
Fluxion  of  aaa  is  A  p  x  X  2  X  X  -f-  X  X  p  X  X 
-  XXX  —  %  X  X  X-f-  3  a  X  A-p  X  X  A'* 

But  fince  x  a,  part  of  the  Fluxion  of  x  a,  is  in¬ 
finitely  fmaller  than  2 x Xj  whereby  it  can  make 
no  fenlible  Change  in  that  Quantity*  it  may  be 
laid  afide  as  of  no  Value. 

And  for  the  fame  Reafon,  3  x  x  x  p  x  x  x 
may  be  left  out  of  the  Fluxion  of  x  x  xj  fo  that 
their  remains  only 

2XX .  7  for  the  Fluxion  of  x 

3  X  X  X  J  l  X  X  X 

Thus  alfo  the  Fluxion  of  V  x  is  V  x  p  x 


x 

—  V x  tsz  2  V x  j  which  will  be  evide'nt,  by  only 

extra£ling  the  fquare  Root  of  a  p  x  according  to 
the  common  Method,  thus, 
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X  P  X  (  Vx  p  2Vx 


X 

I  • 

2  V  x)  o  -f  f 
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The  Fluxion  of 


x 
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3\/  x  X 


4i 

2  XX 


XX 

4.V 


xxxx 

3  X  X  X 

*/  XX  Xj  ^  2  V  X  XX 
So  that  V  X  p  x  is  equal  to  V  x  p  ^yx  Vx, 


which  is  equal  to  the  Fluxion  of  V  a,  as 
above. 


Indeed 
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Indeed  ^  x  4.  — is  the  true  Root  of  ,v  4- 

•  2  v  X  * 


X  X 


x  -}~  ^  x  as  the  Operation  {hews,  and  confequent- 
ly  fbmewhat  bigger  than  the  Root  of  x  -f  <*. 


X  X 


But  being  indefinitely  lefs  than  what  is  annexed 


X  X 


to  the  difference  between  x  4-  x  -{-  ~  and  x 

4-  Xy  may  be  confider’d  as  of  no  Value.  Where¬ 
fore  Px  -fi  -fi~—  may  be  taken  for  the  true  Root 

2  V  X 

of  X  -j-  AT. 


Authors  Names  who  have  written  of  Fluxions: 

D.  Bernoulli  Traci  at  us  de  Principiis  Calculi  Ex- 
. ponentialis . 

Nieuwentyt’s  Analyfis  Infinitcrum.  Amjler.  169  5. 

Dr.  Cbeyne’ s  Fluxions ,  with  Mo  hr  eh  Animad • 
verfions  on  them  ;  and  the  Doftor’s  Reply. 

Hays’s  Fluxions.  Lond.  1704. 

Analyfe  des  Injiniment  Petits.  Par  l’  Hofpital 
iFr.  Paris,  1696. 

Le  Calcule  Integraleypar  M.  Carre.  Paris,  1700. 

Mr.  Abraham  de  Mo  her’ s  Ufe  of  Fluxions ,  in 
the  Solution  of  Geometrical  Problems.  See  Philof. 
Tranf.  N.216. 

Mr.  Humphrey  Ditton’s  Inftitution  of  Fluxions. 

FLUXIONS.  Sir  Ifaac  Newton ,  in  his  admira¬ 
ble  Princip.  Phil.  Math.  P.  250.  Jays  down  this 
Lemma. 


That  the  Moment  of  any  generated  Quantity,  is 
equal  to  the  Moments  of  all  the  fever al  gene¬ 
rating  Terms ,  multiplied  into  the  Indices  of 
their  Powers ,  and  into  their  Coefficients  con¬ 
tinually. 


Let  a,  b,  Cy  Sc.  reprefent  the  Moments  of  any 
Quantities  A ,  B ,  C ,  Sc.  increafing  or  decreafing 
by  a  perpetual  fluxion  ;  then  will  the  Moment  or' 
Mutation  of  the  Rcftangle  A  B  he  A  b  &  B  \ 
and  of  the  Content  of  ABC,  the  Moment  will  be 
A  B  c  -f-  A  b  C  4*  ti  B  C:  and  of  the  Powers  Az , 
A1,  A*,  the  Moments  will  be  la  A,  3  aAz,  4  a  A* ; 

L  5  JL  £  j  r  * 

and  the  Moments  of  A Ar,AT,  A}y  — 
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; —  a  A  ,  —  iaA  ,  and  —  §  A  *  refpec- 

tively. 

And  generally,  the  Moment  of  any  Power ;  fup- 

pofe  A  -  will  be  —  a  A  — - -  Sc. 

*  in')  m  m  y 

The  Demonflration  of  which  Lemma  is  this. 


C  A  S  E  I. 


Suppofe  any  Redangle,  as  A  B ,  made  or  increa- 
fed  by  a  perpetual  Motion ;  and  from  the  Sides  A  B , 
let  there  be  fubftrafted  the  ~  Moments,  as  £  a  and 
f  b  :  Then  it  will  fland  A  —  \  a,  and  B k—  ±  b. 
Multiply  them  intoeach  other,  andthere  willarile 
A  B  —  j  a  B  b  b  A  -f -  ^  a  b. 

Suppofe  allo^and  3  increafed  by  the  half  Mo¬ 
ments,  as  A  -f  j-  a ,  and  B  -f-  ~  b  ;  and  that  thole 
thus  augmented  Quantities  were  multiplied  by  one 
another;  then  there  will  ari  he  A  B  4-  ~,a‘B  -f- 
~  Ab  T  \  for  the  Produft :  From  which  fuU 
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duding the  former  Redlangle  AB  —  § aB  —  \  b  A 
-j-  k  a  by  the  difference  will  be  a  B  -f-  Ab.Q.  E.  D . 
Which  is  the  firft  Infiance. 


CASE  II. 

Let  A  B  be  "  to  G :  This  multiplied  by  V, 
gives  G  Cy  or  ABC,  and  its  Moment,  by  the  lafi: 
Cafe,  will  beg  C  -fi  G  c ;  that  is,  (if  inftead  of  G  ' 
and  gy  you  had  put  A  B  and  A  B  -J-  A  b)  aB  C 
-\-AbC-\-ABc.  And  thus  it  will  ever  be  in  the 
Quantities  produced  by  continual  Multiplication 
of  unequal  Faftors. 

CASE  III. 


Let  A,  By  and  C,  be  all  equal ;  and  then  the  Mo¬ 
ment  of  A %  or  of  the  Reftangle  A  B ,  will  be 
la  A  =:  a  B  -j-  Ab ;  and  the  Moment  of  ABC , 
or  A\  will  be  3  a  Azzz:  aBC-\-AbCT  AB  c. 
And  in  the  like  manner  if  n  reprefent  the  Index  of 
any  Power  of  A ,  the  Moment  of  A 11  will  be  n  a 
A» —  1.  Q.E.D. 

CASE  IV. 

Wherefore,  fince  multiplied  by  A -=2  1,  the 

Moment  of  ~  multiplied  by  A ,  together  with 

j  multiplied  by  a ,  will  be  the  Moment  of  i, 
that  is,  nothing. 

Further,  the  Moment  of  or  A'  1  is  "tTf? 

A>  9  a3- 

And  generally,  fince  multiplied  by  An  1° 
the  Moments  of  multiplied  by  A»  ,  together 
with -j  multiplied  by  n  a  A71^1 ,  vti\\  be  no- 
thing.  And  conlequently  the  Moment  of  ot 
A  ~  ",  will  be  —  A~u  Q.  E.  D .  ^ 

CASE  V. 


X  x. 

And  fince  A 2  into  A 2,  produces  A ,  the  Moment 

1  1  — ■ 

of  A 2  into  1  A2 ,  will  be  a ,  (by  Cafe  3.)  and  there- 

-a  l 

fore  the  Moment  of  A2  will  be  —  t  or  2  a  A  * 

2  Azy 

TV  Hi 

And  generally,  if  A  be  put  equal  to  B ,  A  fhall 
be  equal  to  Bn  ;  and  confequently  m  a  — 


to  n  b  B 


n —  1 


,  and  m  a  A  1  equal  to  n  bB  l, 


,or 


n  b  :  And  therefore  -  a  A 

n 

n  J 


m 


n  y 


is  equal  to  b 


i.  e.  is  equal  to  the  Moment  of  A  ~  Q.  E.  D 

tl  • 


CASE  VI. 

Wherefore  the  Moment  .of  any  generated  Quam 
tity  A™  Bp,  is  the  Moment  of  An  multiplied  by  B»^ 
together  with  the  Moment  of  B  ‘  multiplied  into 
Am,  that  is,  ma  A™  — -  *  -4-  nb  £»  —  j.  And  this 

whether 


FLU 


FLU 


Whether  the  Indices  of  the  Powers  be  Integers  or 
Fra&ions,  Affirmative  or  Negative. 

And  the  lame  Realon  holds  in  the  Produ&s  of 
any  Numbers  multiplied  by  themfelves  continu¬ 
ally)  as  long  as  you  pleaie,  or  to  as  high  Powers 
as  you  will.  Q.  E.  D. 

On  which  Foundations,  the  Algorithm  of  Fluxi¬ 
ons,  according  to  our  way  of  Notation,  may  be 
thus  eftablilhed  ;  as  I  have  before  Ihewecl  in  a  good 
mealure  at  the  End  of  iny  Algebra,  Pa?.  1 1 $. 

Where  I  ihew,  That  by  the  Doctrine  of  Fluxi¬ 
ons,  we  are  to  underffand  the  Arithmetick  of  the 
infinitely  fma.ll  Increments  or  Decrements  of  inde¬ 
terminate  or  variable  Quantities  ;  or  as  fome  call 
them,  the  Moments  or  infinitely  fmall  Differences 
of  fuch  variable  Quantities.  Thefe  infinitely  fmall 
Increments  or  Decrements  our  incomparable  Sir 
Ifaac  Newton  calls  very  properly  by  this  Name  of 
Fluxions:  For,  as  indeterminate  and  variable 
Quantities,  viz.  fuch  as  in  the  Generation  of  Cur- 
vilineal  and  other  Figures,  by  Local  Motion,  are 
continually  encreafing  or  diminifhing,  he  rightly 
denominates  flowing  Quantities ,  as  being  fuch  as 
are  perpetually  augmented  or  leffened,  by  the 
Flux  or  Motion  of  a  Line,  Surface ,  &c.  So 
he  calls  the  Celerity  or  Velocity  of  the  Augmenta¬ 
tion  or  Diminution  of  thele  flowing  Quantities  by 
the  Name  of  Fluxions.  And  becaufe  all  Figures 
may  be  conceived  to  be  generated  by  Local  Motion, 
as  is  new  very  commonly  fuppofed  among  Geo¬ 
meters,  therefore  ffis  much  more  natural  to  con¬ 
ceive  the  infinitely  fmall  Increments  or  Decrements 
of  the  variable  and  flovring  Quantities  under  the 
Notion  of  Fluxions ,  than  under  that  of  Moments , 
or  infinitely  fmall  Differences ,  as  Leibnitz ,  Nie- 
wentiit ,  and  the  Noble  Author  of  An  alyfe  des  In - 
fniment  Petits  chofe  rather  to  take  them  ;  though 
even  that  Way  alfo  is  not  without  its  Ufc  in  ma¬ 
ny  Cafes. 

The  Excellent  Sir  Ifaac  Newton  fuppofes  the  Ah - 
feiffa  of  a  Curve,  or  any  other  flowing  or  variable 
Quantity  to  be  uniformly  augmented  ;  and  there¬ 
fore  for  its  Fluxion  he  puts  1  or  Unity;  and  the 
other  flowing  Quantities  he  denotes  ufually  by  the 
Letters  v,  x,  y ,  z,  and  exprefles  their  Fluxions  by 
only  repeating  the  fame  Letters  with  Points  or 

•  •  •  • 

Pricks  over  their  Heads;  thus,  v ,  x,y,  z,  which 
are  the  Fluxions  of  the  former  flowing  Quantities. 
And  this  Method  is  much  more  natural  and  ffior- 
ter  than  NievoentUPs ,  or  the  French  one  with  the 
Differential  d  multiplied  into  the  flowing  Quanti¬ 
ty,  to  denote  the  Fluxion. 

And  becaufe  thele  Fluxions  themfelves  are  alfo 
indeterminate  and  variable  Quantities,  and  do  con¬ 
tinually  increafe  or  decreafe,  or  grow  greater  or  lef- 
ler ;  therefore  he  conliders  the  Velocities  with 
which  they  do  lo  increafe  or  diminilh,  as  the 
Fluxions  of  the  former  Fluxions :  And  thole  may 
be  called  Second  Fluxions ,  and  are  noted  with  two 

Points  over  them  ;  thus,  y ,  x ,  z.  And  if  you  go 
on  again,  and  confider  the  perpetual  Augmenta¬ 
tion  or  Diminution  of  thefe ,  as  their  Fluxions  alfo, 
you  may  make  third,  fourth,  or  fifth  Fluxions,  &c. 


is  V-  a—b  5  and  the  Fluxion  of  the  Fraftion  — 

CL~-y 

x  x 

lS  *7:_~  See  Dr.  W allis* s  Algebra,  Lat.  Edit . 

d~*  ,  Fag.  3P2. 

The  main  Bufinefs  of  the  Algorithm  or  Arith¬ 
metick  of  Fluxions  confiffs  in  thefe  two  Things* 

I.  From  the  flowing  Quantity  given,  to  find  the 
Fluxion. 

II*  From  the  Fluxion ,  to  find  theflowin?  Quan¬ 
tity. 


As  to  the  former  of  thele,  the  Learned  Dr.  IV aL 
Us,  in  the  Place  above-mention’d,  (from  Sir  Ifaac 
Newton’s  Papers)  gives  this  general  Rule. 

Let  each  Term  of  the  Equation  be  multiplied  fe- 
parately  by^  the  fever al  Indexes  of  the  Powers 
of  all  the  fi  owing  Quantities  contain’d  in  that 
Term  :  And  in  every  fuch  Multiplication  let 
one  Root  or  Letter  of  the  Power  be  changed 
into  its  proper  Fluxion:  So  fh  all  the  Aggregate 
of  all  the  ProduSls  conneSled  together  by  their 
proper  Signs,  be  the  Fluxion  of  the  Equati¬ 
on  defined. 

And  all  the  Cafes  of  it  are  demonfirated  by  Sir 
Ifaac  Newton  in  the  Lemma  above  delivered,  which 
I  lhail  exemplify  by  particular  Infiances. 

1.  In  the  General ;  To  exprefs  the  Fluxions  of 
Ample  variable  Quantities,  as  was  laid  before, 
you  need  only  ufe  the  Letter  or  Letters  which  ex- 
prefs  them,  with  a  fmall  Point  over  their  Heads ; 

Thus,  the  Fluxion  of  x  is  x ,  and  the  Fluxion  of 
y  is y,'  and.  the  Fluxion  of  x  -j-  y  -f  v  -j-  2,  is 
x  *f  y  +  v  +  z)  8r+ 

And  (inverfely)  the  flowing  Quantities  in  this 
Cafe,  will  be  eahly  had  from  the  Fluxions,  by 
only  writing  the  Letters  without  the  Points  over 
them. 


N.  B.  For  the  fluxion  of  permanent  Quantities, 
when  any  fuch  are  in  the  Equation,  you  muff 
imagine o  or  a  Cypher;  for  fuch  Quantities 
can  have  no  Fluxions,  properly  fpeaking,  be¬ 
caufe  they  are  without  Motion,  or  invariable. 

II.  To  find  the  Fluxions  of  the  Produ&s  of  two 
or  more  variable  or  flowing  Quantities :  Multiply 
the  Fluxion  of  each  Simple  Quantity  by  the  Fatfors 
of  the  ProduSls,  or  the  PrcduSi  of  all  the  ref,  and 
conned  the  laf  ProduSls  by  their  proper  Si? ns ; 
the  Sum  or  Aggregate  is  the  Fluxion  fought.  ° 

Thus,  the  Fluxion  of  xy,  is  *  y  -f-  x  y ;  and 
the  Fluxion  of  xy  z,  is  xy  z  pxyz-j-xyz;  and 
the  Fluxion  of  x  v  y  z,  is  xvy  z  4-  xv  y  2  -f- 
x  v y  z  -j-  x  v y  2 ;  and  the  Fluxion  of  a  -f-  x  x 
by  b — y  (the  common  Produft  being  a  b  -f-  b  x 

— y  a  “—xy)  will  be  b  x — y  a — xy  —  My. 


which  will  be  noted  thus,  y,  x,  z ;  y,  x,  z ; 
•••  ••• 

y ,  x,  z;  and  fo  on  ad  infinitum.  If  the  flowing 
Quantity  be  a  Surd  or  a  Fraftion,  he  thus  exprelles 
its  Fluxion  ;  let  the  Surd  be  V ;  a  —  b,  its  Fluxion 


Demonfration  of  Rule  2. 

Suppofe  xy  —  to  any  Re&angle  made  or  increa- 
fed  by  a  perpetual  Motion  pr  Fluxions  of  either  of 
the  Sides  x  ory  along  the  other;  and  let  the  Mo¬ 
ments  or  Fluxions  of  the  Sides  be  x  and  y. :  By 

which 
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Which  we  underfland  the  Velocity  with  which  ci¬ 
ther  Side  moves  to  form  the  Redangle. 


From  the  Sides  fubdud  the  half  Fluxions  of 

thole  Sides,  and  it  will  Hand  thus :  x  —  — ,  and 

7  2 


Multiply  thefe  one  into  another,  and  the  Pro* 

dud  will  be  x  y  — y—  —  —  -f  — r  ; 

J  i  2  4 

Then  to  the  Sides  add  the  half  Moments  or  Fluxi- 

•  • 

bns,  and  it  will  be  thus;  x -j- ~  ,and y -f  -  • 
Which  multiplied  alio  into  onie  another,  will  pro* 

due  e*y+'J+Y+¥- 

After  which  fubflrad  the  former  Produd  from 

this  Jail,  and  the  difference  will  be  only  * y  -f  xy, 
the  Fluxion  of  xy ,  according  to  the  Rule. 

Thelnverfe  of  this  Rule  finds  alio  (in  thisCale^ 
the  flowing  Quantity  from  the  Fluxion,  viz.  if 
each  Member  of  the  Fluxion  be  divided  by  the 
fiuxionary  Quantity  dr  Letter,  or  by  changing  the 
fluxionary  Letter  into  that  proper  flowing  Quan¬ 
tity  of  which  it  is  the  Fluxion;  for  then  the 
Quotes  tonneded  by  their  proper  Signs,  will  be  the 
flowing  Quantities  fought  .*  Only  if  the  Letters  be 
all  exadly  the  fame;  the  flowing  Quantity  will  be 
a  Ample  one,  whole  Parts  are  not  to  be  conneded 
togethei*  by  the  Signs  -f-  and  — ,  as  in  the  firfl  three 
Examples  of  this  Rule. 


on  Of  —  will  be  for  the  permanent  Quan¬ 

tity  a  having  no  Fluxion,  fhere  can  be  no  Produd 
of  the  Fluxion  of  the  Numerator  into  the  Denomi¬ 
nator,  as  there  would  have  been,  had  a  been  x,  z, 

or  any  other  variable  Quantity. 

'  * 

Alfo  the  Fluxion  of—  will  be  and  the 

*  x  a. 7 

fluxion  of  — ,  will  be  -^~-x  x  x  * 
a-f- x  a  a  -j-  2.  a  x  x  x 

W*  xx  t 

0r  a  a  4-2  a  x  4-  x  x »  becaufe  — •  x  x  and  -pi 
at  x  deflroy  one  another  :  Alio  the  Fluxion  of 

—  or  at  —  1,  is  (  — )  Here  alfo  the  Reverie 

of  the  Rule  fervts  to  find  the  flowing  Quantity 
from  the  Fluxion  1  As  if  the  flowing  Quantity  of 

the  Fradion  were  required,  -- ;  Firfl  mul¬ 
tiply  it  by  the  Square  of  the  Denominator,  and  it 
will  be  xy—x'y’i  from  tvhich  take  away — 

xy,  which  was  placed  after  it,  and  it  will  be  *  y  ; 
omit  the  Point  and  7tis  x y,  which,  becaufe  j,'  is  the 

Denominator  of  a  Fradion,  will  at  lafl  be  -- 

y  • 

Before  the  Fluxions  of  any  Power,  whether  per- 
fed  or  imperfed,  can  be  found;  the  following  way 
of  Notation  mufl.be  well  underflood. 

If  a  Series  of  Geometrical  Ptogrelflonals  be  in 
this  Order, 

ix.xx.  x\  x4.  xf.  x6.  x\  C '7c. 

Their  Indexes  or  Exponents  will  be  in  Arith¬ 
metical  Progrefflon;  and  fland  thus ; 

6,  1.  2.  3.  4.  5.  6.  7. 

But  if  they  are  Fradions,  as 

i  1  t  i  1  r  1 

X  X  X*  X+  X>  X7* 

Then  their  Exponents  will  be  Negative,  and 
fland  thus,  —  1.  —  2.  —  3.  —  4.  —  57  —  6.  —  7. 


III.  To  find  the  Fluxion  of  any  Fradion;  Mul¬ 
tiply  the  Fluxion  of  the  Numerator  by  the  Denomi¬ 
nator,  and  after  it  place  ( with  the  Sign  — )  the 
Fluxion  of  the  Denominator  to  the  Numerator,  and 
divide  the  zvhole  by  the  Square  of  the  Denominators 

•  • 

Thus,  the  Fluxion  of  —  is  — y  *  y ;  for  fup- 

y  yy  ’  F 

r*  X  4 

pole  -  bz,  then  will  x  ~  y  z  ;  which  equal 

Quantities  will  have  equal  Fluxions  ;  therefore 
x  =.  y  z .  -f-  zy,  and  x  —  2  y  =  z  y  ;  and  dividing 

all  byj>  - - — ^  =  z  z=z  (becaufe  —  r -  z  ) 

- :  Wherefore  this  lafl  is  the  Fluxion  of 

the  Fradion  y  =  z  ;  becaufe  z  being  ,  z 
will  be  equal  to  the  Fluxion  of  And  the  Fluxi- 


For  if  you  fuppofe  x  =5  2,  then  will  —  =i.and 

X  1 

f~x  ~  45  — -  Tj 

Or  if  you  exprefs  the  Geometrical  Series  by 
means  of  the  Exponents,  it  will  fland  thus,  *— r; 
*  — &c.  and  if  it  were  exprefled  thus,  x°,  then 
it  will  be  X°  —  1  ;  becaufe  2  is  the  Denominator 
of  the  Ratio,  in  which  Unity  is  not  afteded.  Thus 

alfo  £-=  *-  4,  ^nd-i-  — 3 ;  and  1  —  *0, 

x1  zzzx,  x1  ~x  x,  8c. 

Alfo  the  Exponent  bf  /:  x  will  be  f,  becaufe 
as  y  :  x,  is  a  Mean  Proportional  between  1  and  x  ; 
fo  l,  is  an  Arithmetical  Mean  between  o  and  1. 

And  the  Exponent  of  3  x  will  be  -f,  becaufe 
3  .  ,  F: 

as  F ;  x  is  the  firfl  of  the  two  Mean  Proportionals 
between  1  and  x  ;  fb  j  is  the  firfl  of  the  two 
Arithmetical  Means  between  o  and  1. 

24s 

Foffince  1.  x.  xx.  x  x  x.  are  continually  Propor¬ 
tional,  therefote  their  Cubes;  or  any  other  Roots, 
3  c  Will 


Vol.  I 
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will  be  alfo  continually  Proportional  9  that  is, 

,  3  ?  ?  ,  \ 

■  j  (  —  j  ) ,  p  X-  P  •  X  X.  if  XXX  (  —  X  )  ’ 

So  alfo, 

I.  #.  XX.  xh  & .  xh  ~r  :  Wherefore  the  Ro0ts 
Qf  the  5th  Power  of  thofe  Quantities  will  be  -rr  ; 

That  is, 

Q  r.  V  x.  vV.  vV.  -/x4.  VV.  T==  x.) 

Alfo,  for  the  lame  Realon,  the  Exponent  of 

fi  ;  *♦,  will  be  4. 

Always  place  the  Index  of  the  Letter  (or 
Power)  over  that  of  the  radical  Sign. 

Thus,  in  Fra&ions,  the  Exponent  of  ~  will 
be  ——  1,  of  ~-l  will  be  —  j,  of  will  be 

—  T)  7~~ 7  be  — 

* 5  / :  x7 

X  3  ,  b 

PI.  B.  fi  :  x  and  x2>  or  fi  :  xand  xi,or  fi  :*4j 

and  x%  are  only  two  different  ways  of  Notation 
for  one  and  the  fame  thing,  the  former  in  the  old, 
the  latter  in  the  new  way. 

So  likewife  *—  and  x  are  all  one ;  and 
is  A? 

The  way  of  reading  or  exprefling  Quantities  fo 
denoted  is  thus;  *— 3  is  Unity  divided  by  the 

Cube  of  £2  and  if  it  were  x  1",  it  muff  be  read, 
Unity  or  One,  divided  by  the  Cube  Root  of  the 
leventh  Power  of  x. 

Note  alfo,  That  the  Sum  of  any  two  Exponents 
of  two  Numbers  or  Quantities,  many  Geome- 
trick  Progrefiion,  makes  the  Exponent  of  the 
Product  of  thole  two  Terms. 

Thus,  x  *  "^Lor^,  is  the  way  of  exprefling 

7  1  i  .  — *■  +  1 

the  Product  of  x>  into  x7,  and  x  3  ^  r}  or 

2  l  i  %  I 

^  is  the  Produft  of  x  3  into  x  \ 

Alfo  x  *””*T5  or  x  T,  is  the  Produft  of 
x~~T  into  it  felf,  or  the  Square  of  x  3. 

And  the  difference  between  the  Exponents  of 
any  two  Terms,  is  the  Exponent  of  the  Quotient 
arifing  by  Divifion  of  the  greater  by  the  Ids. 

Thus  x  2  ^5  or  x  r,  is  the  Exponent  of  the 

7  1  _i 

Quotient  of  x  2  byx5,  8c. 

Let  p  reprefent  the  Exponent  of  A,  any  Num¬ 
ber  at  pleafure ;  and  let  p  rr  1.  ^ 

Then  will  Nf  =  N',  Nf  +  ‘  =  N‘,  and 

N{  +  '"=  N-,  Np  +  ’=  N*,  8c. 


Or  if  p  =  33. 

Then  will  A’^  =  N>,  and  Np  z^.NG-,8c. 

And  Negatively, 

N~~p  ==  N*,  and  Np  +  3  ;=  N6  i  8c. 

Alfo,  as  o  is  an  Arithmetical  Mean  between! 
Politive  and  a  Negative  Quantity  equally  diffant 
from  it ;  ( he.)  — 6.0.6  are  Arithmetically  Pro* 
portional  :  So  is  1  a  Geometrical  Mean  between  an 
Affirmative  and  Negative  Power,  at  equal  diflan- 
ces  from  it. 

That  is,  AT"*  1 .  Np^ 

Wherefore  1  N~~P  And  dividingall 

byNp,  ~=cN-f. 

I  ~  2 

So  that-TTT4  is  all  one  with  N  ^  Q 

A/  A  f)  • 


And  to  add  fome  Examples  of  Multiplication 
and  Divifion  in  this  way, 


r  r  _  . 

— * 


— .  1 
*3 


X  x ! 


x  X 


X 


i  r  8  5 

✓* 


8c. 


Amd  ~  divided  by  —  will  flaqd  in  this  No- 

X 

tation  thus;  (=  x—j-(=x- f) 

x—  f~(*~  T  =  T“, 


IV.  This  being  Well  underflood,  there  is  this 
general  Rule  for  the  finding  the  Fluxion  of  any 
Power,  whether  Perfefr  or  lmperfeft,  viz.  Multi¬ 
ply  the  Power  ( fir/1  brought  one  Degree  lower )  by 
the  Index  of  that  fir Jl  Power  ;  and  then ,  that  Pro- 
duel  by  the  Fluxion  of  the  Root . 


Thus  the  Fluxion  of  x  x  will  be  2  x  x ,  for  x  x 

•  • 

x  x  x  ;  but  the  Fluxion  of  x  x  x  rr  x  x  fix  x 
m  2**,  8c.  and  the  Fluxion  of  x}  will  be  ^xxx. 
That  of  *8  will  be  8  x7  w,  8c.  or  if  m  exprefs  the 
Index  of  any  Power,  as  fuppofe  w™,  then  itsFlux- 

ion  will  be  m  x  .v,  or  m  x  x  :  For  a:  m 
brought  one  Degree  lower  ( m  being  a  general  In¬ 
dex)  mull  be  a;  * — *  ;  then  that  x  by  m  the  Index* 
makes  m  xm — 1  ;  and  this  laft  by  the  Fluxion  of 
the  Root  produces  m  x  ™ — 1  x. 

If  the  Power  be  produced  from  a  Binomial,  gfc. 
as  fuppofe  xxfizxy  fiyy,  its  Fluxion  will  be 

2  x  x  fi-  2  x  x  fi  2  xy  fi  2 y y,  by  working  accor- 
to  this  fourth  and  the  fecond  Ryles. 

If  the  Exponent  be  Negative,  as  fuppofe  a?—®', 

or  — «*,  its  Fluxion  will  be  * —  m  x  x  * —  772  Or 

x  » 

if  you  would  do  it  by  way  of  Fraaion,-^mii' 

7  at  zm 

(for 


FLU 


F  L  U 


ill-*. 


{for  the  Square  of  xm  is  as  well  *  zm  as  *  m  of  ac* 
cording  to  Sir  If.  Newton’s,  \V  ay,  which  is  y ft  ihor* 

:  See  Cafe  4.  P.2  52.  of  his  Principle 


The  fluxion  of  a  y  —  x  ls  —  3  *  *1  —  x  yi“ 


m  x 


1  Xfflfl 

Xf  the  Power  be  imperfefi,  2.  e.  if  its  Exponent 

be  a  Fraction,  as  fuppofe  T  :  xm  ;  or  in  the  other 

Hotation  *  let  us  fuppofe  x~  ^  ~  :  Then 

if  you  raife  up  each  Member  to  the  Power  of  n,  it 
will  fiand  thus,  xm—  z»  ;  the  Fluxion  oHvhic  1 
Will  be-)  by  this  general  Rule,  m  *  — •  n 

%n — 1  z.  Wherefore  z  will  be  —  ™  XT — -ypr  (  by 

n  ^  J* 

dividing  both  Parties  by  n  z  ”  1  • )  and  m  *  ^  ' 


h  a'y  —  2  x  .v  ;  which  being  reduced,  will  be  found 
equal  to  the  Fluxion  thereof  formerly  bound. 


The  Fluxion  of  \f  x  y  F  JUb  ls 


=  i  x 


xy+yy\\*yx  4-  xy  4-  2 y  y ( Article  if) 
y  x  +  x  y  -j-  2  y  y 

2  V  Ty  4-  y  y 
is  =  |  k  a*  4-  a  x  yy  | 


The  Fluxion  of-/  a4  +  a  xyy 


|  *  a  yz  x  ft-  2  a  x  y  y 


a  yz  x  4~  2  o  x  y  y 

-  - -  -  "* - -  ’ « 

2  f  a4  -f-  a  xyy 


n  ‘g  »■ 


m  ■ 


m 

n  -  ~h 


m 


sc,  or  -  -  x  y/  :  x»>~- »9  by  putting 

inftead  of  fe  zm  *,  its  Value  n  So  that 

to  find  the  Fluxion  of  any  kind  of  Power,  you 
mulf  proceed  thus: 

Multiply  the  Power  given  by  its  Index  or  Expo¬ 
nent,  and  then  that  Produtt  by  the  Fluxion  of  the 
Root  of  the  Power  given  ;  and  after  that  fubduli 
One  or  Unity  from  the  Index  of  the  Power. 

As  for  the  Fluxions  of  Surd  Quantities,  Mr. 
Hayes  gives  the  following  Examples  in  hisTreatile 
of  Fluxions  lately  printed,  which  will  make  the 
Thing  plain  to  any  one  that  will  render  himfelf 
ready  at  the  Pra&ice  of  this  Art. 

RULE  V, 

To  find  the  Fluxiohis  of  Shift  Quantities. 

Let  it  be  requir’d  to  find  the  Fluxion  of 
•f  2  r  x~x-  x  x,  or  2  r  x —  x  x  |  f.  Suppofe 
2  r  x  —  x  x  ||  —  2: ;  then  is  2  r  #  —  x  x  wz  z  z  ; 
and  conlequently  r  x  —  x  *  ~z  h’,  and  by  Di- 

vifion,  /  A  ~~~  =  z  =  (  by  Subftitution  ) 


Tile  Fluxion  of  -/  a  x  +  x  x  F  /  a4  +  a  a  y  y 
is  =  (by  the  Art.  20.  Rule,  and  the  preceding  Ex¬ 
ample) 


k  *  a  x  ft-  X  x  -ft-  V  a4  ft-  a  k  y  y 


2 


ax  -f-  2  x  x  ft- 


a  yz  x  +20.  xyy 


•f  a  4  - j-  a  x  y  y 

_ _  a  x  -j-  2  x  x 

2  a  x  -ft-  x  x  +  V  o4  +  a  x  y  y 
of  x  4-2  axyy 


¥. 


2  f  a  x  +  x  x  +  f'  a4  +  axyyk^2-\/  a4  +  axyy 


The  Fluxion  of  l—*.x  x— ,  isfArt.i^.  20.) 

v'  xy+yy 

(finding  the  Fluxions  of  the  Numerator  and 

O  X  • —  2  X  X 

Denominator)  —  3: 


3  a  x  +  x  x\ 


*  V  X  y  +  y  y 


l!L±JL’*l*2J  ax  ^  XX 


2  V  xy+yy 


r  x 


5 

X  X 


2  XX  —  XX 


to  the  Fluxion  of  -/  2  r  x  —  xx. 


X  yj  x  x 

Let  it  be  required  to  find  the  Fluxion  of  —  p,  and  / 


x  x  +  yy 

To  find  the  Fluxions  of  Quantities  compounded 
of  Rational  and  Surd  Quantities :  Let  it  be  rei 
quir’d  to  find  the  Fluxion  oi  b  xz  +  c  a  x  -{■  e  a1 

To  —  Put  b  x z  +  c  a  x  +  e  oz 


X  X 


_  x  x\l  ]  f°r  ay  —  xz  [3  put  z,  and  then  Quantity  is  p  q 


1 

V  z  1 


a  y 

a  y _ x  X  2=2  z  ,  and  ay  —  2  x  x~  { z~ 

4  « 

And  multiplying  by  3,  5  ay  —  (5  x  x  —  z 

£  •  i  • 

and  confequently,  3  a  z  y —  6  z\xx~z  equal 
(fubftituting  oy  —  xx 


^TTa=  q.  Then  the  given 
z,  and  the  Fluxion  there- 

J  • 


.*•  x 


z  T  )  3  a’y*  y  — 6 


az  x 

f  —  6  x5  x 


y  y  4”  3  a  ^ 


4  y  —  6  cl  yz  x  x  ft-  12  ay  x 3 


to  the  Fluxion  of  ay  —  x  x’>. 


of  15  pi  +  qp  “  But  ^is“  V~xx+  00 

and  p  is,  —  2  b  x  x  F  c  ax  ;  therefore  in  the 
Equation  p  q  ft-  q  p  —  z,  if  in  place  of  p,  y, 
p,  q ,  we  teftore  the  Qiiantities  they  reprefent,  we 

fhall  have  - - — -  ft-  2  b  x  x 

vr  x  x  x  a  a 

. -  —  .  ‘  j  — 

T  x  X  +  a  a  n  x  -ft-  c  a.  *  V  xx  +  aanxzd 


The  Fluxions  of  imperfe£l  Powers  may  be  alfo 
in ve ft i gated  by  (Art.  20. )  the  General  Rule,  and  Which  being  reduc’d  to  one  Denomination,  gives 
exptefs’d  otherwife,  and  more  brief!} ,  thus .  *  ‘j,  "XT+  2  ac  xz  ft-  ~e  az  x  ft-  2  b  az  x  ft-  x  a}  %  x 

A  ...  *  --  mummmrnm  ■p—— —in  -w 

Tlie  Fluxion  of  2  rx  —  x  T\  \,  is  equal  \  «  y  w  x  F  a  & 

Tr  x~dNx~x\  —  | '  x  2  r  x  —  2  x  x  me  ^  ^  to  the  Fluxion  of  the  given  Quantity*  - 

ri-** 


V  i  f  X  ^  XX 


RULE 


FLU 


RULE  VI, 

To  find  the  Fluxions  of  Powers,  where  the  Expo¬ 
nents  of  thole  Powers  are  themfelves  fluent  Quan¬ 
tities.  By  Mr.  Humphry  Ditton,  Mafier  of  the 
New  Mathematical  School  in  Chrift’s  Hofpital. 


FLU 


. . 


*  -ex  *  — i*.v  — - 1 . 

i  y  -+  x  y  y  x4-x 

plain;,  that  v  ==z.  +  y 

XX  *  4-  y-1  •  x 

y  -+■  xy  y~  i  y 

Z  — 2 


Let  z,  y,  x,  arid  v,  be  flowing  Quantities  ;  the 
X'arieties  that  may  happen  here,  are  reducible  to 
thele  following  Gales. 

11.. 

It  is  either  zy,  zy-j-x,  zyx,  z  x,z  y\  in  which 
laft  Cafe  x  is  the  Exponent  of  y,  as y  it  lei t  is  al¬ 
io  of  z. 

CASE  I. 

Let  z $  bepropo!ed,and  fuppofe  z-^  —  V)  then 

&  -j-  — v-j-Vf  but  zfz  \y  — z^  y 

-  ■  • 

4 ■yz^’U'  1  z  (reje£ting  all  the  confequent 
Terms  of  the  Series  in  which  any  Powers  or  Pro. 

dufls  of  Fluxions  would  be  found)  ergo  v  -f  v  — 

&y-h'y  4 yzy  -hy-^1  z,  and  zyf f  -\-yziF  y~f 

z  —  v  —  v,  but  vz^z-P  ;  from  whence  zJ  F  y 

-f  y  z y~hy —  1  z — z^  —  v,  is  for  that  reafon 
the  Value  of  the  Fluxion  required. 


Next  for  the  Rule  inverfely ,  to  And  the  flowing 
'Quantity  belonging  to  the  Fluxion  of  any  Power, 
whether  Perfeft,  or  Imperfett,  proceed  thus : 

I.  Take  the  fluxionary  Letter  or  Letters  out  of 
the  Equation. 

tl.  Augment  the  Index  of  the  Fluxion  by  i  of 
Unity. 

III.  Divide  the  Fluxion  by  the  Index  of  its 
Power  fo  increafed  by  Unity. 

Examples. 

•  • 

If  5  x  x  x  Were  propofed  j  by  taking  away 

it  will  be  3  x  x ;  and  by  increafing  its  Index  by 
Unity,  it  will  be  3  x  x  x:  Then  dividing  it  by  3* 
its  now  (augmented)  Index,  the  Quotient  will 
be  x  x  x,  the  flowing  Quantity  required. 

Again : 


C  A  S  E  II. 

2.  Letz^  1  Z  —  V,  thenzfzjy  -f>  -f  x  -f  * 

•  • 

—  v  -f  v,  but  z  F  z|  yfy  J-x  x  x  —  zFFy  F-VF-V 

+yzy  +  y+*+x—lz-l-xzV+y+  x  +  xl  Z  ; 

ergo  zy+y+*+x-j-y  -{.X  X  zy+  'y  +  *  +  x  “  1 

•  V-\~X 

Z - Zy  r  —V: 

CASE  IIL 

3.  Let  thenv-j-v  -f-zF2  F*  Ly -r_f  x  y 

zi>x+yx +xy ±xy*  zy  x+yx+xy—  1  z , 

•  * 

from  whence  arifes  z.yx  ~f-yx  +x y  „r  y  % 

zy*+yx+xy—iz-.zyx  ==% 


_ 1 

Suppofe  --  x  xm  a  Fluxion  propofed  : 

By  taking  away  the  fluxionary  x,  it  will  be 
n  1 _ « 

m  xm  :  By  augmenting  the  Index  by  Unity 

n 

(i.  e.  taking  away  1)  it  will  be  ~  xm  :  And 
laflly,  by  dividing  the  remaining  Part  of  the 
Fluxion  by  prefixed  to,  or  multiplied  into  x, 

n 

the  Quotient  will  be  xm  :  Which  is  the  flowing 
Quantity  fought. 


C  A  S  E  IV. 

*  *  $ 

JL  •  - F  ULfzJU 

4.  LetzT  —v,  then  v-f~  v~ z-f-zl  *  1  x  x 
•  •  *  • 

- -  _  y  x  ■+•  x  y  y  x  y  x  +-  x  y—~  y  v  y 

-2-1-21  FT  zz.Z  FT  -f  x 
•  »  •  • 
y  x  x  y  —  y  x  ~  1  .  yx-t-xy—  y  v  y 

2  TT  z,  thence  z"  FT  -4- x 

•  9  * 

y x  +-  xy — yx — 1  _ 

z  FT  z  —  z  y  ~v. 

C  A  S  E  V. 

X 

Laflly,  Let  zf~  v,  the  Fluxion  of  y  y  zz 

yX*X  +  xy'Y^A““r  y — yv  ;  ergo  we  have  v  + 

_ x  x  x  < — r  .  x 

+  1+y  +xy  '  y~y  ~- 

zf*  X  +X  — -I  _  *  +  Z  X  f  x  I 

“ — r y  +  \y  y  y  t  xy  y 

sc-pz.  =  z> 

*tjc'~T. 

*  T  z  y  y  —  I  . 

•Ty  z>  z, ;  and  thence  it  is 


You  will  find  Examples  enough  of  this  inverfe 
Met  hod  ,the  Calculus  Integralis^or  fummatcry  Arith - 
rnetick ,  in  Mr.  Hayes9 s  Book  of  Fluxions,  Seel.  4. 

Some  Infiances  of  the  Proportions  of  Fluxions  in 
various  Curves ,  by  Mr.  H.  Ditton. 

Let  x  and  v  exprefs  Abfciffes,  y  and  z 
tefpondent  Ordinates  univerfally  :  The 


r  x  «  x  x 


the  cor- 
Then  in  the 

TV  -  V  V 


Circle  we  havey  :  z  : : 

And  fuppofing  the  Abfcifleto  flow  uniformly, and 
confequently  x—v,  we  havey  :  z  : :  r  z  —  x  z  : 

y  y  — —  v  y 

r y  —  D y  :  :  r  — *  x  '.  =— i  v/z‘  tke  Fluxi¬ 
ons  Ce,  Hz,  are  to  one  another,  as  B  0  to  G  0  ; 
the  Point  g  being  ever  determined  by  the  Perpen¬ 
dicular  b g,  let  fall  from  h  the  Inttrfl&ion  of  the 
Radius  0  Gy  with  the  Line  D  h. 

^is  certain  that^  0  —  V  ^  from  the  Si¬ 
milar  Triangles  G  FO,  h  g  0  ;  for  h  g  —  D  B 
,  r  y  —  v  y 

— y,  and  z  :  r  —  v  : :  y  :  -A  -  % 


z ;  and  thence  it  is 


AC—r 


9 


wftini*  i  in 


.  A  I 

IMtrtu  i  tii  ■■  i—  «K 


FLU 


FLU 


AC  —  r 

CF=r.  z 

Hi"  z 

A  B  "x 

D  B=zy 

0  Fzz  u 

AF-zzv 

Ce  z=  y 

0  £  =  x 

\n  the  Parabolick  Curves,  putting  f 

n  » 

meter  -  I,  then  y  — -  Xy  and  t>y 
i  : :  n  xn~~l  x :  n  v ”—x  v  : :  x ”"“I  i 


the  Para- 
then  y  : 


(9/  t//e  of  Fluxions  in  finding  the  greatejl  and 
leajl  Ordinates  in  a  Curve ,  to  which  the  Solution 
or  Problems  de  Maxi  mis  8c  Minimis  may  be  re¬ 
duced. 

Definition  I. 

3i>  32,  33>  34- 

Let  M  DM  be  a  Curve,  whole  Ordinates  P  M. \ 
ED,  P  M,  are  parallel  to  each  other ;  and  let  this 
Curve  be  lucb,  that  while  the  Abfcifj'a  P  continu¬ 
ally  increafes,  the  Ordinate  PM  incr'eafes  like  wife', 
until  it  comes  to  a  certain  Point  Ey  and  afterwards 
decreafes  until  it  comes  to  a  certain  Point  Ey  and 
afterwards  increafes'. 

Then  the  Line  ED  is  called  the  greateft  or  leaf: 
Ordinate,  or  a  Maximum  or  Mini'mhrtu 

Definition  IP 

^ 

If  a  Quantity,  as  P  M ,  be  propofed,  confif  in  g 
of  one  or  more  indeterminate  Quantities,  as  A  P  t, 
and  while  A  P  continually  increafes,  the  faid 
Quantity  PM  increafes  likewifej  until  it  comes  to 
a  certain  Point  Ey  after  which  it  conftantly  de¬ 
creafes,  or  contrariwife  ;  and  if  it  be  required  to 
find  fuch  a  Value  or  Expreflion  of  A  P,  that  the 
Quantity  ED,  of  which  it  confif s,  may  be  greater 
or  lefs  than  any  other  Quantity,  P  M ,  formed  in 
like  manner  from  A  P ;  this  is  called  a  Problem 
de  Maxiniis  3  Minimis 


&  « 

•therefore  in  the  common  Parabola,  y :  z  :  • 
JL  •  -L  ; :  z  :y,  that  is,  the  Fluxions  of  the  Ordi- 
nates  are  reciprocally  as  the  Ordinates^ 


Therefore  if  an  Hyperboloid  bfe  form’d  from  the 
Parabola  ;  that  is,  one  whofe  Ordinates  (to  the 
Convex  Side  of  the  Curve,  and  parallel  to  one  of 
the  Afymptotes)  be  a  Series  of  Reciprocals  to  the 
Subfecundans ;  and  one  Afymptote  being  the  Axe 
of  the  Parabola,  and  the  other  the  Vertical  Tan¬ 
gent  of  the  Parabola ;  then  the  Fluxion  of  the  pa¬ 
rabolical  Ordinates  lhall  be  as  the  correfponding 
Ordinates  in  the  Hyperboloid. 


In  the  vulgar  Cycloid,  the  correfponding  Circu¬ 
lar  Ordinates  being  called  .rand  r,  from  the  Na¬ 
ture  of  the  Cycloid  yz=.  s  -|-  r,  and  z  —  t  -f  C,  the 
Quantities  c  and  C  exprefling  the  circular  Arches. 

But  from  the  Nature  of  the  Circle  s  -J-  c  == 


2  r  x  —  xx 


■ —  2 


that 


•V  . 

y i 


2  and  /  -f*  c  — 


r  v  —  v  v 


fo 


2  r  —  v  x  s 


•  •  2  r  —  * .  ilmd'*  • 


•  *  2  r  —  x  %  t * 


So  that  the  Fluxions  of  the  Cycloidick  Ordinates, 
are  in  the  Ratio  compounded  of  the  Segments  of 
the  Diameter  direftly,  and  the  Circular  Ordinates 
inverfely,  or  as  the  Redangles  under  thofe  Seg¬ 
ments,  and  the  Ordinates  alternately  taken. 


•  •  _  t 

In  the  Circle,  putting  r,  C\  the  Fluxions  of  the 

Curve  correfponding  to  the  equal  Fluxions  of  the 

•  • 

Abfciffes  'K  and  'v  we  have  \  and  c  —  r—  • 

y ?  k? 


•  T  • 

and  confequently,  \  :  c  ::  —  *  z  :y  ;  that 

is,  the  Fluxions  of  the  Curve  are  reciprocally  as 
the  Ordinates. 


Vol.  I. 


General  Proportion. 

The  nature  of  the  Curve  M  D  M  being  given, 
to  find  A  E  fuch  a  Value  of  A  P,  that  the  Ordi¬ 
nate  E  D ,  be  greater  or  lelfer  than  any  other  P  My 
of  the  fame  Nature. 

When  A  P,  P  M  increafe  together,  it  is  evident, 
that  R  M,  the  Fluxions  of  PM,  will  be  pofitive 
with  regard  to  the  Fluxion  of  A  P  ;  and  on  the 
contrary,  if  M  decreafes,  while  the  Ordinate  A  P 
increafes,  the  Fluxion  of  PM  will  be  negative  5 
now  every  Quantity  that  continually  increafes  of 
decreafes,  cannot  from  being  pofitive  become  nega* 
tive,  without  fir fb  palling  through  infinity  or  no¬ 
thing;  (viz.)  through  owhen  the  Quantity  in  the 
beginning  conftantly  goes  on  decrealing,  and  thro* 
Infinity  when  it  continually  increafes  in  the  be¬ 
ginning  ;  therefore  the  Fluxion  of  a  Quantity  ex * 
prefling  a  Maximum  or  Minimum ,  mull  be  equal 
to  o,  or  Infinity  :  Now  becaufe  the  Nature  of  the 
Curve  M  D  M  is  given,  we  can  find  (by  Se£t.  1 
or  2)  a  Value  of  R  My  which  being  firft  made 
equal  too,  and  afterwardsto Infinity,  from  thence, 
in  both  the  Suppofitions,  the  required  Value  of 
A  Ey  will  be  had 

Scholium. 

#£.31,33. 

The  Tangent  in  D  is  parallel  to  the  Axis  A  B, 
when  the  Fluxion  R  M  becomes  o  in  that  Point: 
But  when  it  becomes  infinite,  the  Tangent  coin¬ 
cides  with  the  Ordinate  E  D.  Whence  we  may 
obferve,  that  the  Ratio  of  MR  to  R  My  (viz.) 
that  of  the  Ordinate  to  the  Subtangent  in  the  Point 
Dy  is  o  or  infinite.  It  eafily  appears  that  a  Quan¬ 
tity  continually  decreafing,  from  pofitive  cannot 
become  negative,  without  firft  palling  thro’  o  ; 
but  that  a  Quantity  continually  increafing,  muff 
pafsthro’  Infinity  to  become  negative,  does  not  fo 
eafily  appear;  and  therefore  to  aflift  the  Imagina¬ 
tion,  let  Tangents  be  conceived  to  iffue  from  the 
Points  My  D^M.  Fig.  31.  Now  in  Curves,  whete 
3  D  d  the 


FLU 


FLU 


the  Tangent  gent  in  D  is  parallel  to  the  Axis  A  By 
it  is  manifeft,  that  the  Subtangent  PTincreafes  fo 
much  the  more,  as  the  Points  M  and  P  accede  to 
D  E  ;  and  lo  when  M coincides  with  Z),  the  fame 
becomes  infinite;  and  when  at  length  A  Pis  greater 
than  A  A,  the  Subtangent  P  Ty  from  poiitive  be¬ 
comes  negative,  or  contrariwile. 


Example  I. 

Fig-  35- 

Let  x*  -f  jp  =  axy(a  P being  —  x,  P  M  —  y, 
A  B  a)  exprefs  the  Nature  of  the  Curve  M 

D  Ml  the  Fluxion  of  the  lame  will  be  3  x  x  x  + 

*  •  • 


•  /f  t/  Y  _  _  ^  V  Y  Y 

3 yyy  =z  a  x y  +  a  y  sc  and  the  y— - — 

rzo,  when  the  Point  P  coincides  with  the  Point 


X  V 

E  fought,  whence  wegetym  and  putting 

this  latter  part  of  the  Equation  for y,  in  the  Equa¬ 
tion  of  the  Curve,  x3  -j-  y3  =  a  x  y,  and  there  will 

3— 

arife  a  E  (x)=zf  a  F 2,  being fuch,  that  the  Or¬ 
dinate  E  D ,  will  be  a  Maximum ,  or  the  greateft 
of  any  other  Ordinate  P  My  to  the  Diameter  a  B . 


Example  II. 

Fig.  33. 

Let  y  —  a~  a  ■}  x  a  — -  f  exprefs  the  nature  of 
tlie  Curve  M  D  M\  t}lls  thrown  into  Fluxions 

will  be  y  =  t ,  wh ich  I  firft  make  equal 

3  /  a  —  x 

to  o;  but  becaufe  this  Suppolition  gives  us 
.3  — 

—  ix  (A  a~o,  from  which  the  Value  of  A  E 

•  3  — 

— — .  2  X  {t 

cannot  be  known,  I  afterwards  make  — y— — 

3/4  —  x 

3 

infinite,  and  fo  3  V  a  —  x  —  o,  confequently, 
a  E  ( x )  —  a. 

Example  III. 

Fig-  36. 

Let  a  m  F be  a  Semicycloid,  whofe  Bale  B  Fy 
is  lefs  than  half  the  Circumference  an  B  of  the 
generating  Circle,  and  Centre  is  C;  it  is  required 
to  find  the  Point  E  in  the  Diameter  a  By  being 
fuch,  that  the  Ordinate  E  D  lhall  be  a  Maximum , 
or  the  greateft  pofiible. 

Draw  theOrdmate  PM  at  pleafure,  interfering 
the  Semicircle  in  N ;  and  at  the  Points  M,  N \  of 
the  Ordinate,  conceive  the  little  Triangles  My  A, 
Mi  and  calling  the  indeterminate  Quantities  a  P , 
x ;  P  Ny  z ;  the  Arch  A  Ny  u\  and  the  given 
Quantities  A  N  By  A ;  B  Fy  B ;  C a  or  C  Nc  ; 
then  from  the  nature  of  the  Cycloid,  a  n  B  (a,) 

BF(by)  aN(uj)  N  M  ~  ~~  whence  PM 

"zx.  z  4-  -.JL ,  and  the  Fluxion  thereof  R  M  ~ 

‘  a 

liLdl — .  —  o  ,  when  the  Point  P  coincides  with 
a 

A,  the  Point  fought.  Now  the  right  angled  Tri¬ 
angles  NS  Nj  N  P  C,  are  fimilar  ;  for  if  the  com¬ 
mon  Angle  CNS  be  taken  away  from  the  right 
Angles  C  N  n,  P  N  S,  the  remaining  Angles 
S  N  n,  PNCy  fhall  be  equal  1  and  therefore 


cu- — x  u 


CN{c)  :  CP  (c  —  x) :  Nn  (u)  :  S  n  (2) 

Whence  putting  this  Value  for  z,  in  ax  -ft  bu  —  o. 


and  there  will  arife 


ctcu 


a.  xu  -ft b  t  u 
c 


:o;and 


fo  we  get  Xy  which  in  this  Cafe  is  a  E)  ~  c  -ft 


a  ♦ 

Therefore  affume  c  E  towards  B  ;  a  fourtli  Pro¬ 
portional  to  the  Semicircumference  A  N  M ;  the 
Bale  BF  ;  and  the  Radius  C  B ,  and  the  Point  E 
will  be  that  fought. 

Example  IV. 

Fig.  35. 

To  cut  or  divide  the  given  right  Line  a  B ,  iri 
the  Point  A,  fo  that  the  Ptoduft  of  the  Square  of 
a  A,  one  of  the  parts  into  the  other  part,  be  the 
greateft  of  any  Produft  of  the  like  nature. 

Call  the  unknown  Quantity  A  A,  x;and  the 
given  Quantity  A  B,  a ;  then  mu  ft  A  E  x  E  B  ~ 
a  x y  —  x3  be  a  Maximum.  Now  a  Curve  M  D  At 
muft  be  fuppoled  fuch,  that  the  Relation  of  the 
Ordinate  M  P  (y)  to  the  correfpondent  Abfcifs 

A  P  (x)  is  exprefled  by  y  =  ~~1 .  and  t]le 


a.  a.. 

Point  E  muft  be  found  fuch,  that  the  Ordinate  E 

2  axx~-s  xxx 


D  be  a  Maximum  ;  and  fo  y 
=  °)  from  whence  we  get  A  E  (x ) 


And  generally  if  you  would  have  *  x  " 
(where  M  and  ^exprefs  any  Numbers  at  pleaftire) 
to  be  a  Maximumy  the  Fluxion  of  it  mull  be  made 


equal  to  o,  or  Infinity:  Whence  m  * 

**■  ■  —  }I  - TWllW  ■■  . 


divided  by  *  —  x  a  — 


Xy  there  comeg 
outam  —  mx~nx  —  o,  zn&A  E  (x)=  — 

n’  '  1 3,  then  will  A  E  =^2ai 

and  the  Problem  may  be  thus  laid  down  Fk  27 
Continue  out  the  given  Line  A  B  towards  S,  tb 
th| Points,  in  fuch  manner,  that  the  Quantity 

B  £  a  Minimum y  and  not  a  Maximum  ;  for  the 


Equation  of  the  Curve  M  D  M,  will  be  ~  ~yf 
wherein,  it  we  fuppofe  x  =  a,  the  Ordinate  PM 


which  becomes  B  Cy  will  be  — ;  that  is,  infinite; 

and  conceiving  x  infinite,  one  lhall  have  v  =2  x 
viz.  the  Ordinate  will  be  alfo  infinite.  J  5 
Ifm=  i  and  «  =  —  2;  then  will  AE==z  —  ai 

fta'ted:  ^  38  m  may  bC  after  tMs  manne^ 
Continue  out  the  given  Right-line  A  B  towards 


A  to  the  Point  Ey  fo  that  the  Quantity  AE  %  A s 

BE2- 

be  the  greateft  of  any  other. 

—  2 

the  like  Quantity  A  ?  x  As 


BP 


\  v 

Example  V. 

Fig.  39. 

Pam1* JrBrfnN^ f  feln§  c,Ividfd  int0  ‘Jure 

i  arts,  ^6,  CFyFBy  to  divide  or  cut  the  middle 
part  CFy  in  the  Point  A,  being  fuch,  that  the  Ra¬ 
tio 


'■■■'.I.,::. 


_ 


•  --  -*  V  - 


■  .  I.  ■■  '  ' 
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tio  of  the  Rectangle  A  E  k  E  B  to  the  Reftangle 
C £  *  E  F,  be  lels  than  any  other  Ratio  formed  in 


c  \ 
will 


like  manner. 

Call  the  given  Quantities  AC a\  CF,b’,C 
and  the  unknown  Quantity  C E,  x  :  then 

,  E  F  zzz  l 

therefore  the  Ratio  of  A  E  x  E  B,  to  C  E  %  E  1 , 
Will  be  iL±S*-*xCZ™.  which  mull  be  a 


A  £~  a  -f  x,  EjB  =  c  —  x,  E  F—b  —  X,  and 
>re  the  Ratio  of  A 
a  c  -fr-  c  x  —  ax  —  xx 
b  x  xx  ^ 

Minimum  :  Whence,  if  a  Curve  M  D  M  be  fup- 
poled  fuch,  that  the  Relation  of  the  Ordinate 
E  M  (y )  to  the  Abfcils  CP(x, )  be  exprelled  by 
a  a  c  4-  a  c  x  —  a  a  x  —  ax  x 

y  -  - TxZTTx - the  Ptobkm 

will  be  brought  to  this-,  viz.  to  find  fuch  a  Value 
C  E  for  x,  that  the  Ordinate  E  D  be  lei’s  than  any 
other  P  M  of  like  fort  ;  therefore  throwing  the 
laid  Equation  into  Fluxions,  and  afterwards  divi¬ 
ded  by  a  x,  there  will  come  out  c  xx  —  b  x  x  4* 
2  a  c  x  —  ab  c~  o ;  and  one  Root  of  this  Equa¬ 
tion  will  lolve  the  Problem. 

If  c  £l  -j-  b ;  then  will  xzzz^k 


Example  VI. 

Fig.  40. 

Of  all  the  Cones  that  can  be  infer ibed  within  a 
given  Sphere,  to  find  that,  whole  Convex  is  the 
greateft. 

This  Problem',  in  other  Words,  is  to  find  the 
Point  E  in  A  B,  the  Diameter  of  the  Semicircle 
A  F  B,  fuch,  that  drawing  the  Perpendicular  EF, 
and  joyning  A  F,  the  Reftangle,  (AN  %  N  P) 
like  it ;  for  if  the  Semicircle  A  F B,  be  conceived 
to  make  an  entire  Revolution  about  the  Diameter 
A  B,  it  is  evident,  that  it  fhall  deferibe  a  Sphere  ; 
and  the  right  angled  Triangles,  A  E  F,  A  P N, 
will  generate  Cones  inferibed  in  the  Sphere  ;  the 
convex  Surfaces  of  which,  defenbedby  the  Chords, 
A  E,  A  N,  will  be  to  one  another  as  the  Rectan¬ 
gles  AFk  F  E,  AN  *.  NP. 

Now, let  the  unknown  Quantity  A  E—x, and  the 
given  on e  A  B  zz  £j_then  from  the  nature  of  the 
Circle,  A  F  zz  Fax,  EF  —  Vax—ocx ,  and 
therefore  a  F  *  F  E  zza  F  a  a  x  x  —  ax3,  which 
mull  be  a  Maximum’,  whence  we  mull  conceive 
a  Curve  M  D  M  to  be  fuch,  that  the  relation  of 
the  Ordinate  P  M(y)  to  the  correfpondent  Ab» 

fcifs  AP  ( x,)  is  exprelTed  by  'ilEllCZlZ L~y  '■> 

U 

and  find  the  Point  E  lo,  that  the  Ordinate  E  D, 
be  greater  than  any  other  (P  M)  ot  like  fort  5 
and  making  the  Fluxion  of  the  Equation 

ilSEJCLli ,  =  o,  we  get  A  E  (x)  =  ■}  a. 
a  ax  x  ax3 

Example  VII. 


Among  all  the  Parallel  op  ipedons  equal  to  a  gi¬ 
ven  Cube  a3,  and  having  the  given  Right  Line  b 
for  one  of  the  Sides,  to  find  that  which  has  the 
lea  ft  Superficies. 

Call  one  of  the  two  Sides  fought  x,  and  the 
a  3 

other  will  be  yq;  ;  then  alfuming  the  alternate 

Planes  b,  x,  d*JL,  of  the  Parallelopipedon,  and 

b  x 

their  Sum.  viz.  will  be  half  of 

x  t> 

the  Superficies,  which  muft  be  a  minimum  ;  and 
lb  (as  all  along)  conceiving  a  Curve  exprelfed  by 
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^y-{-  a~-\-  ~r  x=i  y,  the  Fluxion  of  this  Equa¬ 


te 


tion  muft  be  equal  to  o;  that  is, 


b  x 


a  a  x 


x  x 
a3 


±r  c;  from  whence  there  comes  out  xx  trz  ~~  , 
conlequently  the  three  Sides  of 


and  x  zz 


C  a  3 

0  5 


C  a3 


the  Parallelopipedon  required,  will  be  b  and 

»  r  -t 

•  Whence  you  may  obl'erve,  that  two  Sides 
are  equal. 

Example  VIII. 

Fig •  4i  ■ 

Among  all  the  Parallelopipedons  that  ate  equal 
to  a  given  Cube  a3,  to  find  that  which  has  the  lead 
Superficies. 

Call  one  of  the  unknown  Sides  x  ;  then  by  the 
laft  Example  it  is  plain,  that  the  two  other  Sides 

will  be  each  equal  to  V  a3  ;  and  therefore  the 

b 

a3  _ 

Sum  of  the  alternate  Planes  will  be  y-f.  2  Fa3  x, 

which  muft  be  a  Minimum,  whence  the  Fluxion 

a  3  x  a 3  x 

of  this  muft  be  equal  to  o,  viz.  -yy  -f  o 

and  fo  x  —  a;  and  conlequently  the  two  Sides  fhall 
alio  be  equal  to  a’,  fo  that  the  Cube  it  felf  folveS 
the  Problem. 


Example  IX. 

Pig-  4*-,  ,  , 

The  Line  A  E  B  being  given  in  Pofition  on  a 
Plane,  together  with  two  liable  Points,  C,F;  and 
if  two  Right  .Lines  C P  («, )  P  F  (z,J  be  drawn 
from  any  Point  P,  in  it;  and  if  a  Quantity  be 
made  up  of  thefe  indeterminate  ones  u  and  z,  and 
other  given  Right  Lines  a,  b,&c.  at  pleafure ;  it  is 
required  to  find  fuch  a  Pofition  of  the  Right  Lines 
C E,  E  F,  that  the  Quantity  given;  which  is  made 
up  of  them,  be  greater  or  letter  than  that  fame 
Quantity  when  it  is  made  of  the  Right  Lines  CP, 
PE. 

Let  us  fuppofe  the  Lines  C E,  E  F,  to  haVe  the 
requilite  Situation:  Join  C F,  and  conceive  the 
Curve  D  M  to  be  fuch,  that  drawing  P  Q  M  at 
pleafure,  perpendicular  to  C F,  the  Ordinate  (l  M 
may  exprels  the  Quantity  given.  Now  it  is  mani- 
feft,  that  when  the  Point  P  falls  in  the  Point  E, 
the  Ordinate  Q  M,  which  then  becomes  0  D,  mult 
be  the  greateft  or  leaft  of  all  others  of  the  like  fort  • 
therefore  the  Fluxion  of  it  muft  be  equal  to  o, 
or  infinite ;  whence  if  the  given  Quantity,  for  Ex_ 

ample,  is  a  u  *  zz;  then  will  a  u  *  2z2  =  o; 
and  conlequently,  u  l  —  z  . .  2  z  .  a.  Wherefore 
we  may  already  perceive  that  z  muft  be  negative 

with  refpeft  to  a ;  that  is,  the  Right-lines  CE,  EF, 
muft  have  fuch  a  Pofition  that  *  decreales,  at  the 
fame  time  as  u  increafes. 

Now  if  EG  be  drawn  perpendicular  to  the 
Lin eAEB,  and  from  any  Point  G  therein,  the 
Lines  G  L,  G  1,  be  like  Wife  drawn  perpendicular 
to  CE,  EF,  and  the  Right-lines  C  K  e,  F  e  H, 
be  drawn  from  the  Point  e  infinitely  near  E,  and 
from  the  Centres  e,  F,  bedefenbed  the  fmall  Arches 
E  K,  E  H,  the  right  angled  Triangles  E  L  G,  and 
EKe,  EIG ,  and  E  H  F,  will  be  fimilar;  for 
if  the  Angle  L  E  e,  be  taken  from  the  right  An¬ 
gles  G  E  e,  L  E  Ky  the  remaining  Angles  L  E  G , 
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KB  e,  lhall  be  equal  ■:  Whence  G  L:  G  111  KB  ( u ) : 

He _ (z)  : :  2  zl  a.  Therefore  the  Pofition  of 

the  Right  Lines  C  E ,  E  F?  inuft  be  fuch,  that 
when  EG  is  drawn  perpendicular  to  the  Line 
AEB ,  the  Sine  (G  L)  of  the  Angle  G  E  C,  is 
to  the  Sine  {G  I)  of  the  Angle  G  E  F,  as  the 

Quantities  drawn  into  z,  to  the  Quantities  drawn 
into  u,  which  was  to  be  found. 

COROL. 

Tig.  42. 

If  the  Right  Line  C E  be  given,  both  in  Pofition 
and  Magnitude,  and  E  F  only  in  Magnitude; 
and  the  Pofition  thereof  be  required  ;  it  is  evident, 
that  the  Angle  G  EC  being  given,  its  Sine  ( G  L) 
will  be  given  likewife,  and  confequently,  the  Sine 
(G  I)  of  the  Angle  ( G  E  F)  fought ;  therefore  if 
a  Circle  be  defcnbed  with  E  G  as  a  Diameter,  and 
the  Value  of  G  I  be  laid  off  in  the  Circumference 
from  G  to  / ;  and  the  right  Line  E  F  pafling  thro’ 
the  Point  /,  will  have  the  requifite  Pofition. 

Let  a  u  -j-  b  z  be  the  Quantity  given  ;  then  will 

r 

G  1  be  zz  «*  b  ■■  ~  l  And  fo  it  appears,  that  let 

£  Cand  E  F  have  what  length  foever,  the  Pofiti- 
on  of  this  latter  fhall  be  always  the  fame,  fince 
they  do  not  come  into  the  Value  G  /,  which  con¬ 
fequently  does  not  vary.  If  azzzb,  it  is  plain, 
that  the  Pofition  of  E  F  muff  be  in  C E  continued 
out  from  E ,  becaufe  G  LrzzG  I,  when  the  Points 
G  and  F  fall  on  each  Side  the  Line  A  B :  But 
when  they  fall  on  the  fame  Side,  the  Angle  F  EG 
mult  be  alfumed  equal  to  the  Angle  C  E  G. 

Example  X. 

Tig.  42. 

The  Circle  AEB  being  given  in  Pofition,  as 
alfo  the  Points  Cand  F without  the  fame ;  to  find 
the  Point  E in  the  Periphery,  being  fuch,  that  the 
Sum  of  the  Right  Lines  C  E,  E  F,  may  be  a  Mini* 
mum. 

Suppofe  the  Point  E  to  be  that  fought,  and 
draw  the  Line  0  E  G  for  the  Centre  0  ;  which 
will  be  perpendicular  to  the  Circumference  AEB  ; 
and  fo  the  Angles  F  E  Gy  C  E  Gy  will  be  equal. 
Therefore  if  E  H  be  drawn  fo,  that  the  Angle 
£  H  0  be  equal  to  the  Angle  C  EOy  and  likewife 
E  Ky  fo  that  the  Angle  E  K  0  be  equal  to  the 
Angle  F EOy  and  the  Parallels  E  Z),  E  A,  to  0  A, 
O  C,  and  there  will  be  formed  the  fimilar  Tri¬ 
angles  0  C  E  and  0  E  H,  0  F  E  and  0  E  Ky 
H  D  E  and  K  L  E  ;  and  calling  the  known 
Quantities  0  Ey  0  A  or  0  B,  a ;  0  Cy  b ;  0  A,  c  ; 
and  the  unknown  ones  0  D  or  L  Ey  x  ;  D  E  or 

O  Ly  y ;  then  will  =  OKz=za-^,  and 

HD  DE(,y.i  KL(,-‘S ): 

£  E  ( x ) :  Whence  x  x —  ~—yy  —  Apd 

this  is  an  Equation  appertaining  to  an  Hyperbola, 
which  may  be  eafily  conflrufted,  and  will  cut  the 
Circle  in  the  Point  E  fought. 

Example  XI. 

Eg.  43- 

A  Traveller  fetting  out  from  a  Place  C,  to  go 
to  a  Place  F,  mufi  crofs  the  Countries,  divided 
from  each  other  by  the  Right  Line  A  E  B.  Now 
luppofe  him  to  go  the  length  A  in  the  time  C,  in 
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the  Country  adjoining  to  C ;  and  the  length  b  in 
the  fame  time  c ,  in  the  other  Country  adjoining 
to  F ;  it  is  required,  to  find  the  Point  E  in  the 
Right  Line  A  E  By  thro’  which  he  is  to  pafs  in 
the  fhorteft  time  poflible,  from  C  to  F. 

Make  a:  CE  («) ::  c  and£:£  F :£5* 
then  it  is  plain,  that  expreffes  the  time  of  the 
Traveller’s  going  the  length  CE  ;  and  --the  time  * 

of  his  going  the  length  E  A;  fo  that^*-fq~,  mull 

be  a  maximum  .*  Whence  drawing  E  G  perpendi¬ 
cular  to  A  By  the  Sine  of  the  Angle  G  E  C,  mull 
be  to  the  Sine  of  the  Angle  G  E  F,  as  a  to  b. 

This  being  premifed,  if  the  Circle  C  G  H,  be 
defcribed  with  the  Radius  E  C ,  from  the  Point 
fought  E,  as  a  Centre;  and  the  Perpendiculars, 

C A,  HDyFBy be  drawn  to  the  Right  Line  A  E  B$ 
and  the  Perpendiculars  G  L,  G  /,  to  the  Right  Lines 
CEyEF,  we  fhall  have,  a:  b  ::  G Li  G  I,  but 
G  Lzzz.  A  E,  and  G I  —  ED,  becaufe  the  right 
angled  Triangles  GEL  and  EC  A,  G  E  I  and 
E  HD,  are  equal  and  fimilar,  as  may  beieafily 
proved  :  Therefore  if  the  unknown  Line  A  E  be 


called  x,  we  fhall  have  E  D  zz.  —  ;  and  calling 

the  known  Lines  A  B,  /;  AC,  A  C,  r/;  B  F,  b  ; 
from  the  Similarity  of  the  Triangles  EB  A,  EDH , 

EB(f~x):BF(b)::ED(~?j:  D  H  = 

— -  :  But  becaufe  of  the  right  angled  Trian- 

a  f  —  ax  °  n 

gles  EDH ,  E  A  C,  of  equal  Hypothenufes  E  H} 

E  C,  E  D  -f  D  H  will  be  —  E  A  -{-  A  C;  that  is, 

bbxx.bbhbxx  .  ,  .  , 

- - n - 7 — ; - zrxar-J-gg:  and 

a  a  '  a  aj  j  — -2aafx-\~aaxx  '  OQ 

freeing  the  Equation  from  Fraftions,  and  after¬ 
wards  duly  ordering  the  fame,  there  will  arife, 
a  a  — 2  a  afx J  -f  a  a ffx  x — 2  a  a  f ggx\ aaf f gg 
=  0 — bb\ibbf  \a.agg 

—nff 

— b  b  b  h. 

This  Equation  may  be  gotten  after  the  follow¬ 
ing  manner,  without  having  recourfe  to  the  ninth 
Example. 

Having  named  the  known  Lines,  as  before,  viz , 
AByf'y  ACyg,  BFyh,  and  the  unknown  one 

A  E,  *,  make  a  l  CE(y g  g  -p.v  x  ) : ;  c :  c  ^ xx-~ 

a 

to  the  time  the  Traveller  is  going  the  length  C  E  ; 
and  in  like  manner,  EF(Fj;  -2  }x+xx+t>b  •• 

c .  — u - - —  time  of  his  going  the 

Length  E  A  :  So  that  c  F  g  7 

c  y  fj — 2  /  x  q-  r  4-  /;  tj  _ _ _ 

-  ■ 

fore _ LEE  f  exx  cfx 


~b  x  x 


a  minimum  ;  and  there¬ 


to 


ai/l£'Yxxi  b  Fjj , —  2  fx  +  xx  4-  h  h 

Whence  dividing  by  c  x ,  and  freeing  the  Equation 
from  Surds,  we  fhall  have  the  fame  Equation  as 
before;  one  Root  of  which,  will  exprtfs^£}  the 
minimum  fought. 

Example  XII. 

Fig.  44. 

Let  A  be  a  Pulley,  hanging  freely  from  the  End 
of  a  Cord  C  A,  faftned  in  C ;  and  let  D  be  a  Weight 
fufpended  by  theCordZ)A£,  put  over  ti  e  Pul- 

Uy 


F  L  U 


FLU 


leX  F,  which  Cord  is  fattened  in  S;  fo  that  the 
Points  C and  b ,  lie  in  the  fame  Horizontal  Line 
C  B.  Now  if  the  Cords  and  Pulley  be  fuppoftd  to 
pave  no  Weight,  it  is  required,  to  find  in  what 
Place  the  Weight  D,  of  Pulley  F,  will  fettle  or 
come  to  reft. 

By  the  Principles  of  Mechanicks,  it  is  plain; 
that  the  Weight  D  will,  defcend  as  far  as  poffible 
below  the  Horizontal  Line  C  B :  Therefore  the 
Plumb  Line  D  E  F j  will  be  a  Maximum.  And 
therefore  calling  the  given  Quantities  C  F,  a  ; 
D  F  B,  b  \  C  B,  c  ;  and  the  unknown  Quantity 
C  E,x\  there  will  arile  E F—  Fa a~~x x,  T  bL 
Fag  +  cc-2cx ,  and  DFE  =  b 
+  F7  a  xx)  which  mult  be  a  .Maximum)  and 


fo  the  Fluxion  of  it  will  be 


c  X 


X  X 


yaa+cc—icx 


F7a  —a-  ,£~  ° »  w^ience  t^iat  ar^es  2c*3 _ 2  ccxx 

~—aaxx~}-aacc  —  o:  And  dividing  by  x _ c 

there  comes  out  2 cxx  —  aax — aacxx. o;  one 
Root  of  which  Will  exprefs  C  E  fuch,  that  the 
Perpendicular  E  D  paftes  by  the  Pulley  F,  and  the 
Centre  D  of  the  Weight,  when  the  fame  is  at  reft* 

Here  follows  another  Solution  of  this  Problem. 

Call£F,j;;  B  Fj  z;  then  will  b — z-fy  — 

Maximum ,  and  fo  y~z.  Now  it  is  evident  that 
the  Pulley  Fdoes  delcribe  C  F A  about  the  Point 
Cas  a  Centre :  And  if  F  R  be  drawn  from  the 
Point  F)  infinitely  neat  to  E,  parallel  to  CB,  and 
FS  perpendicular  to  BE',  therefore  will  FR=zy 

andFS'rrz;  which  are  confequently  equal  to 
each  other  :  And  fo  the  little  right  angled  Trian¬ 
gles  F  Rf,  FSf  having  the  common  Hypothe- 
nufe  Ff  are  equal  and  fimilar :  Whence  the  An, 
gle  R  Ff  is  equal  to  the  Angle  YF/;  that  is,  the 
Point  F  muft  be  fo  fituate  in  the  Periphery  F  A 
that  the  Angles  made  by  the  Right  Lines  E  T 
F  B)  with  the  Tangents  in  F,  be  equal  to  each 
other  :  Or  elfe  (which  comes  to  the  fame)  the  An¬ 
gles  B  F  C)  D  FCj  equal. 

This  being  premifed,  if  you  draw  FH,  fo  that 
the  Angle  FH C  be  equal  to  the  Angle  CFB  or 
CFD  ;  as  alfo  the  right  angled  Triangles  EC  F 
E  FH ;  fince  the  Angle  C  F  E  is  equal  to  the  An¬ 
gle  F  H  E)  each  of  them  being  the  Complement 
of  the  equal  Angles  F  H  C,  CFD ,  to  two  Right 

Angles;  and  confequently  CH=a-~,  and  HE 

(*— ■  :  EF(y) :  EF(y)::EC(x).  Whence 

a  ax  r  -k 

xx - c —  —  y  ywzaa  —  x  x  from  the  nature 

of  the  Circle :  from  whence  arifes  the  fame  Equa¬ 
tion  as  at  firft. 

Example  Xllt. 

Fig-  45f  .  . 

The  Elevation  of  the  Pole  being  given  :  To 
find  the  Day  of  the  Year  wherein  the  Twilight 
will  be  the  fhorteft  poffible. 

Let  Cbethe  Centre  of  the  Sphere ;  A  P  T 0  B  HQ 
the  Meridian  ;  H  D  d  O  the  Horizon ;  Q_E  eT 
the  Crepufcular  Circle,  parallel  to  the  Horizon  ; 
A  MNB  the  Equator  ;  F  E  D  G  that  part  of  the 
Parallel  to  the  Equator,  (the  Sun  defcribes  the  Day 
wherein  the  Twilight  is  fhorteft)  contained  be¬ 
tween  the  Planes  of  the  Horizon  and  the  Crepuf¬ 
cular  Circle  ;  F  the  South  Pole  F  E  M ,  P  D  M , 
Vol.  I 


Quadrants  of  Circles  of  Declination.  Now  the 
Arch  H  C[)  or  0  T,  of  the  Meridian,  comprehended 
between  tne  Horizon  and  the  Crepufcular  Circle; 
and  the  Arch  0  P,  of  the  Elevation  of  the  Pole, 
are  given  ;  and  confequently  their  Sines,  C/,  or 
*Vr  ^  X,  and  0  U:  Now  we  muft  find  CAT, 
the  Sine  of  the  Arch  EM  ox  D  N,  of  the  Sun’s 
Declination,  when  he  defcribes  the  Parallel  E  D . 

If  you  fup pole  another  Part /  e  dg,  of  a  Parall 
lei  to  the  Equator  infinitely  near  to  E  F  DG, 
and  draw  the  Quadrants  F  e  M,  it  is  manifeft* 
that  t lie  Time  the  Sun  takes  up  in  defcribing  the 
Arch  ED,  muft  be  a  Minimum ;  and  the  Fluxi¬ 
on  of  the  Arch  M  N,  being  the  Meafure  of  ir, 
and  becoming  in  n  when  E  D  becomes  e  d,  muft 
be  equal  to  nothing.^  Whence  the  final!  Arches 
M  m,  N  n,  and  confequently  the  little  Arches 
Re,  Sd ,  will  be  equal  to  each  other.  Now  the 
Arches  RE,  S  D,  being  contained  between  the 
lame  Parallels  E D,  e  d,  are  equal  likewife  ;  a.  d 
the  Angles  at  &  and  R  are  right  ones  Tilt  ’>■ '  -p 
the  little  right-angled  Triangles  E  R  e,  D  ,  d 
(conhaeredas  right-lined  Triangle;,,  on  accom  t  <. ! 
their  Sides  being  infinitely  fmall )  will  he  eo*. 
and  fimilar ;  and  confequently  the  H\  potK  .u 
Ee,  Dd  fliall  be  equal  likewife. 

This  being  premifed,  the  Right-lines  D  C,  b 
4g)  ef  the  common  Seftionsof  the  Planes  1 1.  U, 
fedg,  parallel  to  the  Equator;  and  ih- Horizon 
and  Crepufcular  Circle^  will  be  perpendicular  to 
the  Diameters  H  O,  Q_  T;  becault  the  Planes  of 
all  thele  Circles  are  perpendicular  to  the  Plane  of 
the  Meridian ;  and  the  little  Right  Lines,  G g,fg, 

.  — —  2 r  —  2> 

are  parallel.  Therefore  FD  d—G  g,0r  D  G _ dg 

jzF  Ee— Ff-  or  f  e^FE.  Now  it  is  plain, 
rtrom  Art.  $o)  if  two  Ordinates  in  a  Semicircle 
be  drawn  infinitely  near,  the  fmall.Arch  intercep¬ 
ted  between  them  will  be  to  their  Fluxion,  as  the 
Radius  is  to  the  part  of  the  Diameter  intercepted 
by  the  Centre  and  thofe  Ordinates.  Whence  (be-* 
caufe  of  the  Circles  H  D  0,  Q_ET)  CO'.CG  : : 
Dd)  or  Ee:  DG—dg,  or  /  e  —  FE  : :  I  Q  : 
IF::  CO  +/£,  or  0  X:  CG+/F,  or  GL. 
Butbecaufeof  the  right- angled  fimilar  Triangles 
CU O,  C K G,  F L  G  :  therefore  CO  2  CG: ;  0  Um 
G  K.  And  G  K:  G  L  :  :  C K :  f  L ,  or  Q  X  - 
Whence  0  U 1  C  K:  1  0  X :  X  Q_ : :  X  Q  :  X  H  ; : 
by  the  nature  of  the  Circle  :  That  is,  if  Q  X  be 
taken  for  the  Radius  in  the  right-angled  Triangle 
QXH,  and  the  Angle  H  Q  X  be  9  Degrees,  (be- 
caufe  the  A.rch  HQ_  by  Aftronomers  is  fuppofed 
to  be  18  Degrees)  and  you  make  as  the  Radius  is 
to  the  Tangent  of  an  Angle  of  9  Degrees,  lo  is  the 
Sine  of  the  Elevation  of  the  Pole  to  a  fourth 
Sine  ;  this  will  be  the  Sine  of  the  Sun’s  Southern 
Declination  that  Day  of  the  Year  the  Twilight  is 
the  fhorteft  poffible.  So  that  if  you  take 
0.8002875  from  the  Logarithm  of  the  Sine  of 
the  Elevation  of  the  Pole,  the  Remainder  will 
be  the  Logarithm  of  the  Sine  fought. 

FLUXUS  Chylcfus ,  the  fame  with  Cceliaca  paf. 
fio. 

FLUXUS  Hepaticus,  is  a  kind  of  Dyfentery, 
wherein  black  ihining  Blood,  and  much  over  heat¬ 
ed  and  torrified,  as  it  were,  is  driven  out  of  the 
Guts  by  the  Fundament.  It  is  fometimes  taken 
for  a  Dyfentery,  wherein  lerous  lharp  Blood  is 
evacuated.  Blanchardi 
FLY" :  See  File. 

3  £e  FLY- 
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FLYBOAT,  is  a  large  Veflel  with  a  broad  Bow ; 
tiled  by  Merchants  in  the  Coafting  Trade.  Some 
of  thele  will  carry  800  Tun  of  Goods. 

FLYERS,  is  the  Workmens  Term  in  Archi- 
te&ure  for  Stairs  that  go  ftrait,  and  don’t  wind 
round ;  nor  are  the  Steps  tapering,  but  the  fore 
and  back  Part  of  each  Stair  and  the  Ends  are  re- 
fpeftively  parallel  to  one  another.  So  that  if  one 
Flight  don’t  carry  you  to  your  defign’d  Height, 
there  is  a  broad  half  Space ;  and  then  you  fly  again 
with  Steps  every  where  of  the  fame  Breadth  and 
Length,  as  before. 

FLYING  Bridges ,  [in  Fortification ,]  are  made 
of  two  fmall  Bridges  laid  one  upon  the  other,  fo 
that  the  uppermoft,  by  the  means  of  Ropes  and 
Pullies,  is  forc’d  forwards  ’till  the  End  of  it  join 
to  the  Place  deflgn’d. 

FLYING-CAMP,  is  a  fmall  Body  of  an  Army, 
confifting  of  4,  5,  or  6000  Men,  and  fometimes  of 
a  greater  Number,  as  well  Foot  as  Horfe,  which 
continually  keeps  the  Field,  making  divers  Moti- 
ons  to  prevent  the  Incurfions  of  the  Enemies,  or  to 
fruflrate  their  Enterprizes ;  to  hinder  Convoys,  to 
harals  the  adjacent  Country,  and  to  throw  it  felf, 
as  occafion  ferves,  into  any  befieged  Place. 

FLYING-PINION,  is  a  Part  of  a  Clock,  ha¬ 
ving  a  Fly  or  Fan,  thereby  to  gather  Air,  and  fo 
to  bridle  the  Rapidity  of  the  Clock’s  Motion, 
when  the  Weight  defcends  in  the  ftriking  Part. 

FOCILE  Majus ,  is  the  greater  Bone  of  the  Cu¬ 
bit  called  Ulna  ;  or  the  Idler  Bone  of  the  Leg,  cal¬ 
led  Fibula.  L. 

FOCILE  Minus ,  is  the  lefler  Bone  of  the  Cubit, 
called  Radius  ;  or  the  lefler  Bone  of  the  Leg,  cal¬ 
led  Tibia.  L. 

FOCUS,  is  with  fome  a  Place  in  the  Myfentery, 
or  other  Parts,  whence  they  formerly  deduced  the 
Original  of  Fevers.  L 

FOCUS  of  an  Ellipfis ,  is  a  Point  towards  each 
End  of  the  longer  Axis  ;  from  whence  two  Right 
Lines  being  drawn  to  any  Point  in  the  Circumfe¬ 
rence,  fhall  be  together  equal  to  that  longer  Axis. 
See  Ellipfis. 

FOCUS  of  a  Parabola ,  is  a  Point  in  the  Axis 
within  the  Figure,  and  dillant  from  the  Vertex  by 
a  fourth  Part  of  the  Parameter  or  Latus  ReSium. 
To  find  it,  fee  Parabola ,  Ccnfieftary  5. 

It  is  called  the  Focus ,  becaufe  it  is  the  Point 
where  the  Sun’s  Rays  will  be  united,  when  re- 
fle£led  from  a  Parabolick  Concave ,  and  confequent- 
ly  will  there  burn  Bodies ;  and  hence  by  fome  it  is 
called  the  Burning  Point.  See  more  under  Parabola. 

FOCUS,  [in  Opticksy]  or  the  Focus  of  a  Glafs, 
is  the  Point  of  Convergence  or  Concourle,  where 
the  Rays  meet  and  crofs  the  Axis  after  their  Re- 
fraftion  by  the  Glafs. 

How  to  find  this  Point  or  Focus,  Mr.  Molyneux , 
in  his  Excellent  Dioptrica  Nova ,  gives  feveral 
demon  lira  tive  Ways,  Pag.  10,  11,  12,  &c. 
As, 

1.  If  there  be  a  Body  of  Glafs,  whofe  Surface  is 
Convex,  or  the  Segment  of  a  Sphere,  the  Focus 
will  be  diftant  from  the  Pole  or  Vertex  of  the 
Glafs  almoft  a  Diameter  and  half  of  the  Convex, 
ity. 

2.  In  a  Plano-Convex  Glafs,  the  parallel  Rays 
nre  united  with  the  Axis ;  or  its  Focus  is  from  the 
Pole  of  the  Glafs  at  the  Diftance  of  a  Diameter  of 
the  Convexity,  if  the  Segment  be  but  of  30  De¬ 
grees. 


In  a  Plano-Convex  Glafs,  As  toy :  193  : :  So  is 
the  Radius  of  the  Convexity :  to  the  refrafted  Ray 
taken  in  its  Concourle  with  the  Axis ;  which  in 
Glafles  of  large  Spheres,  is  almoft  equal  to  the  Du 
fiance  of  the  Focus  taken  in  the  Axis. 

3.  In  double  Convex  Glafles  of  the  fame  Sphere, 
the  Focus  is  difiant  from  the  Pole  of  the  Glals 
about  the  Radius  of  the  Convexity,  if  the  Segment 
be  but  30  Degrees. 

But  if  the  Convexities  ate  unequal,  or  if  the 
two  Sides  are  Segments  of  different  Spheres  ; 

Then  the  Rule  is, 

As  the  Sum  of  the  Radii  of  both  Convexities : 

To  the  Radius  of  either  Convexity  alone  : : 

So  is  the  double  Radius  of  the  other  Convexity : 

To  the  Diftance  of  the  Focus. 

N.  B .  The  Rays  which  fall  near  the  Axis  of 
any  Glafs,  are  not  united  with  it  fo  loon  as 
thofe  which  are  farther  off:  Nor  will  the 
Focal  Diftance  be  fo  great  in  a  Plano-Convex 
Glafs,  when  the  Convex  Side  is  towards  the 
Objeft,  as  on  the  contrary*  Wherefore  that 
Learned  Gentleman  concludes  truly,  That  in 
viewing  any  Objeft  by  a  Plano-Convex  Glafs, 
the  Convex  Side  fhould  be  turned  outward: 
As  alfo  in  burning  by  fuch  a  Glafs,  P.  25. 

FOCUS.  Dr.  Hook ,  Op.  Pofihum.  p.  122,  very 
well  accounts  for  the  Reafon  of  the  great  Effett  of 
Burning-Glafles,  thus :  Suppofe  there  be  one,  either 
Concave  or  Convex,  of  a  Foot  in  Diameter ;  this 
will  conftipate  or  crowd  together  all  the  Rays  of 
the  Sun,  which  fell  before  on  the  Area  of  a  Circle 
12  Inches  in  Diameter,  into  the  compals  of  y  of 
an  Inch.  The  Area’s  then  of  the  two  Circles  will 
be  as  9216  to  1 ;  and  confequently,  the  Heat  of 
the  Lefler,  to  the  Heat  of  the  Greater,  will  be 
reciprocally  as  9216  to  1 :  That  is,  the  Heat  in 
the  Focus  will  exceed  the  Sun’s  common  Heat  at 
that  time  9216  Times.  And  this  will  have  an  Ef¬ 
fect,  as  great  as  the  direft  Rays  of  the  Sun  would 
have  on  a  Body  plac’d  at  one  96th  Part  of  the  Du 
fiance  of  the  Earth  from  the  Sun  ;  or  on  a  Planet 
that  fhould  move  round  the  Sun,  at  but  a  very 
little  more  than  a  Diameter  of  the  Sun’s  Diftance 
from  him ;  or  that  would  never  appear  further 
from  him  than  about  3 6  Minutes.  L. 

FOCUS  Virtual'.  See  Virtual  Focus. 

1.  In  Concave  Glafles,  when  a  Ray  falls  from 
Air  parallel  to  the  Axis,  the  Virtual  Focus ,  by  its 
firft  Refraction,  is  at  the  Diftance  of  a  Diameter 
and  an  half  of  the  Concavity. 

2.  In  Plano-Concave  Glafles,  when  the  Rays  fall 
parallel  to  the  Axis,  the  Virtual  Focus  is  cuftant 
from  the  Glafs  the  Diameter  of  the  Concavity. 

3.  In  Plano-Concave  Glafles,  As  107  :  193  :  : 

So  the  Radius  of  the  Concavity  ; 

To  the  Diftance  of  the  Virtual  Focus. 

4.  In  double  Concaves  of  the  fame  Sphere,  pa¬ 
rallel  Rays  have  their  Virtual  Focus  at  the  Diftance 
of  the  Radius  of  the  Concavity. 

But  whether  the  Concavities  be  equal  or  une¬ 
qual,  the  Virtual  Focus ,  or  Point  of  Divergency 
of  the  parallel  Rays,  is  determined  by  this  Rule  : 

As  the  Sum  of  the  Radii  of  both  Concavities: 

Is  to  the  Radius  of  either  Concavity  : : 

So  is.  the  double  Radius  of  t’other  Concavity  : 

To  the  Diftance-  of  the  Virtual  Focus. 
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5.  In  Concave  GlafTes,  if  the  Point  to  which 
Vhe  incident  Ray  Converges,  be  diftant  from  the 
Glafs  farther  than  the  Virtual  Focus  of  parallel 
Rays  ;  the  Rule  fot  finding  iht  Virtual  Focus  of 
this  Ray  is  this : 

As  the  difference  between  the  Diftance  of  this 
Point  from  the  Glafs,  and  the  Diftance  of  the  Vir - 
tual  Focus  from  the  Glafs : 

Is  to  the  Diftance  of  the  Virtual  Focus : : 

So  the  Diftance  of  this  Point  of  Convergence 
from  the  Glafs  : 

To  the  Diftance  of  the  Virtual  Focus  of  this 
Converging  Ray. 

6.  In  Concave  GlafTes,  if  the  Point  to  which  the 
incident  Ray  Converges,  be  nigher  to  the  Glafs 
than  the  Virtual  Focus  of  parallel  Rays;  the  Rule 
to  find  where  it  croffes  the  Axis  is  this : 
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The  Foci  of  Concaves  are  obtain’d  by  Refle&i- 
on  ;  for  as  a  Concave  Mirror *  or  Speculum ,  burhs 
at  the  Diftance  of  about  half  the  Radius  of  the 
Concavity  ;  foa  Cone abe  Glafs,  being  fuppofed  a 
RefleBittg  Speculum ,  fliall  unite  the  Rays  of  tho 
Sun  at  the  Diftance  of  about  half  the  Radius  of 
the  Concavity. 

Mr.  Halley’ s  Do&rine  of  the  Foci  of  Iphferical 
Glalfes  of  all  forts;  expofed  either  to  diver¬ 
ging,  converging,  or  parallel  Rays,  is  as  fol- 
lows:  See  Appendix  to  ./Iffltym^’sDioptricks;, 

PROPOSITION; 

To  find  /hi?  Focus  of  any  Parcel  of  Rays  diverging 
trom*  or  converging  to,  a  given  Point  in  the  Axis 
cf  a  fpherical  Lens,  and  inclined  thereto  under 
the  fame  Angle ,  the  Ratio  of  the  Sines  in  Re* 
fraction  being  known. 


As  the  Excefs  of  the  Virtual  Focus  more  than 
this  Point  of  Convergency  :  Is  to  the  Virtual  Fo¬ 
cus  : : 

So  the  Diftance  of  this  Point  of  Convergency 
from  the  Glafs : 

To  the  Diftance  of  the  Point  where  this  Ray 
croffes  the  Axis^ 

7.  To  find  the  Focus  of  a  Menifcus  Glafs ;  fefe 
under  the  Word  Menifciis. 

Practical  Rules  for  finding  the  Foci 
of  Glajfes . 

For  Convex  Spherick  Glajfes 

t.  Tor  GlafTes  of  fmall  Spheres,  (that  is,  of  deep 
Convexities)  apply  them  to  the  End  of  a  Scale  of 
Inches  and  Decimal  Parts,  and  expofe  them  before 
the  Sun ;  and  upon  the  Scale  we  fhall  find  the 
bright  lnterfe&ion  of  the  Rays  exaftly  meifured 
out ;  or  expofe  them  in  the  Hole  of  a  dark  Cham¬ 
ber,  and  where  a  white  Paper  receives  the  diftinft 
Reprefentation  of  diftant  Obje&s,  there  is  the 
Focus  of  this  Glafs.  This  is  an  univerfal  and  cer¬ 
tain  way  for  all  Con  vexes. 

For  a  Glafs  of  a  pretty  longFocus*  obferve  fome 
diftant  Objetts  through  it,  and  recede  from  the 
Glafs  till  the  Eye  perceives  all  in  Confufion,  or 
till  the  Objefts  begin  to  appear  inverted ;  here  the 
Eye  is  in  the  Focus. 

If  it  be  a  Plano-Convex  Glafs,  make  it  refled;  the 
Sun  againft  a  Wall;  we  fhall  on  the  Wall  perceive 
two  forts  of  Light ;  one  more  bright*  within  an¬ 
other  more  obfeure  ;  withdraw  the  GlafTes  from 
the  Wall  till  the  bright  Image  is  at  its  fmalleft, 
the  Glafs  is  then  diftant  from  the  Wall  about 
the  fourth  Part  of  its  focal  Length. 

If  it  be  a  double  Convex*  expofe  each  Side  to  the 
Sun  in  like  manner,  and  obferve  both  the  Diftan- 
ces  of  the  Glafs  from  the  Wall.  The  fir  ft  Diftance 
is  about  half  the  Radius  of  the  Convexity  turned 
from  the  Sun  ;  and  the  fecond  Diftance  is  about 
half  the  Radius  of  t’other  Convexity  likewife  : 
Thus  we  have  the  Radii  of  the  two  Convexities ; 
whence  the  Focus  is  found  by  this  Rule  » 

As  the  Sum  of  the  Radii  of  both  Convexity  i 

To  the  Radius  of  either  Convexity  : : 

So  is  the  double  Radius  of  the  other  Convexity: 

To  the  Diftance  of  the  Focus. 


Let  G  L  be  the  Lens. 

P  any  Point  in  its  Surface; 

Kthe  Pole  thereof.  ..  .. 

C  the  Center  of  the  Sphere  Whereof  it  is  a  Seg« 
ment. 

0  the  Objeft  or  Point  in  the  Axis,  to  or  from 
which  the  Rays  do  proceed. 

O  Pa  given  Ray. 

Let  the  Ratio  of  Refra&ion  be  as  t  to  s  :  Make 
C  R  to  CO,  as  j-  to  r ,  for  the  Immerfton  of  a  Ray  5 
or  as  r  to  s  for  the  Emerfion  ;  (that  is;  as  the  Sines 
of  the  Angles  in  the  Medium  which  the  Ray  en¬ 
ters,  to  their  correfponding  Sines  in  the  Medium 

out  of  which  it  comes.)  .  ,  .  ,  u  ^ 

And  laying  C  R  from  C  towards  0  the  Point  A. 
fhall  be  the  fame  for  all  the  Rays  of  the  Point  O. 

Then  draw  the  Radius  PC,  if  need  be,  conti? 
nued  ;  and  with  the  Centre  R,  and  Diftance  0  P$ 
fweep  a  toiich  of  art  Arch  interfering  P  C  M  Q  . 
The  Line  Q  R  being  drawn;  fhall  be  parallel  to  the 
refrafted  Ray  ;  and  PFbeing  made  parallel  there- 
to,  fhall  interfeft  the  Axis  in  the  Point  F,  which 

is  the  Focus  fought.  _  ^  * 

Or  make  it,  As  CQ,  :  CPllCR  :  CF,  and 
CF  fliall  be  the  Diftance  of  the  Focus  from  the 
Centre  of  the  Sphere. 

Demcnf  ration. 


Let  fall  the  Perpendiculars  P  x  oh  the :  Axis* 
C y  on  the  given  Ray,  and  Cz  on  the  refracted 

R  Then  P  F  and  £  R  are  parallel  by  Conftruai* 
on,  whence  the  Triangle  Q.RC  and  P  FC  are 
limilar. 


And  C  R  :  Q^R 
That  is, C R  :  OP 
Now  C  F:  P  F : 
Whence  C  R  *  0  P 
And  C  R  :  C  2  : 


!  i  CF :  FF; 

::  CF:  PF. 

: :  Cz  :P  x  cbfitn.Tn.\ 
i;Cz:  P x 
:0  P  :  P  x 


Again,  C R  z  CO  :  *  As  the  Sines  of  Refra&ion* 
by  Conftruftion ;  that  is,  as  s  to  r,  or  r  to  / ;  and 

as  CR  :  Cz  : :  CO  =*-7,  or  f  CRi  ff  °r7  C  ** 

::PO:  Px. 


But  POtPx::CO:Cy> 
r  s 

Therefore  Cy  ~  ~J  or  ~  C  zm, 

That  is,  Cy :  Cz : :  As  the  Sines  of  Refra&on; 

But 


~i -  — r — - - - mtm  -  ^ 

FLU 


FLU 


But  {.ci}is  the  Sine  0fthe  { RefraX “Angler 
Q  E.  D. 

Thefeveral  Cafes  of  Rays  diverging  or  conver¬ 
ging,  as  they  enter  the  Curve  Surface  of  a  Convex 
or  Concave  Lens ,  are  for  the  Reader’s  Eafe  deline¬ 
ated  in  Fig.  i,  2,  3, 4 :  And  the  like  Cafes  of  emer¬ 
ging  Rays,  in  Fig.  5,  <5, 7, 8, 


Fig.  t: 


Fig.  2; 


%  3- 


Fig.  4? 


Fi 


Z 


fe*  >lx 


F  O  C 


F  O  C 


All  which  are  drawn  with  the  fame  Letters  to 
their  refpeftive  Points,  only  in  fome  the  Point  F 
falling  far  diftant,  is  to  be  underftood  in  the  Inter- 
ftaion  of  the  Line  P  Fwith  the  Axis. 

This  thus  demonftrated,  in  the  moft  difficult 
Cafes  will  give  all  the  Rules  for  the  Foci  of  Rays 
parallel  to  the  Axis,  as  likewife  for  the  principal 
Focus,  where  the  Rays  neared  the  Axis  do  unite  : 
All  which  Rules  are  collefted  in  thele  following 
Corollaries . 

COROLLARY  I. 

If  0  P  be  equal  to  CR,  then  the  Points  Q  and 
C  are  coincident,  and  the  Rays  0  P,  after  Refra¬ 
ction,  run  on  parallel  to  the  Axis. 

COROLLARY  II. 

If  the  Point  Q  fall  on  the  fame  Side  of  the  Axis, 
as  is  the  Point  P ,  then  the  Beams  after  Refra&ion 
do  tend  on,  either  diverging  or  converging,  as  be. 
fore  :  But  if  Q_  fall  on  the  other  Side  the  Axis,  as 
in  F/>.  I.  the  diverging  Rays  are  made  to  converge 
by  a  Convex,  or  the  Converging  to  diverge  by  a 
Concave  Glafs. 

COROLLARY.  III. 

If  0  P  do  exceed  C  R,  the  Focus  is  in  all  Cafes 
on  the  fame  Side  of  the  Glafs  as  is  the  Center  of 
the  Sphere  C . 

But  contrariwife,  if  0  P  be  lefs  than  C  A,  the 
Focus  falls  on  the  other  Side  of  the  Glals  beyond 
the  Vertex  V. 

COROLLARY.  IV. 

An  Objeft  may  be  fo  placed,  that  the  Rays  nett 
the  Axis  of  a  Convex  Glafs  fhall  have  an  imaginary 
Focus  tranfmitting  diverging  Rays,  when  the  more 
remote  Parts  thereof  fhall  make  them  converge  to 
a  real  Focus. 

COROLLARY  V. 

If  o  V,  the  Difiance  of  the  ObjeCl  from  the  Pole 
or  Vertex  of  the  Glafs,  be  taken  infiead  of  0  P , 
then  will  CQ  be  the  difference  of  0  V  and  CP  ; 
and  as  that  difference  is  to  C  R,  fo  is  the  Radius 
CV  to  C F,  the  Diflance  of  the  principal  Focus 
from  the  Center  of  the  Sphere,  whereof  the  Glafs 

15  O?  eTft"  AS  Cd :  To  0  P  or  it  <?  : :  So  PC'.  To 
V  F  the  focal  Diflance  from  the  Pole  of  the  Glafs^ 
Whence  follows  a  General  Rule  for  the  Foci  of 
all  Glades,  only  according  to  Cor.  3.  ifOV  do  ex¬ 
ceed  CP,  the  Focus  is  on  the  fame  Side  of  the 
Glafs,  as  the  Center  of  the  Sphere  :  But  if  CP  be 
greater  then  the  Focus  is  on  the  oppofite  Side  of 
the  Glafs ;  whence  it  will  be  determined,  whether 
the  Focus  be  real  or  imaginary. 

COROLLARY  VI. 

What  has  been  faid  of  one  Surface  of  a  Lens ,  is 
eafily  applicable  to  the  other  ;  taking  F,  the  Fo¬ 
cus  of  the  firft  Surface,  as  an  Objeft,  and  tiling  it 
as  0  in  the  Figures  for  emerging  Rays;  whereby 
the  Focus  of  both  Surfaces  will  be  determined,  as 

in  Fig.  6. 

fib  -  -2 


&£•  1. 


/ 1  i 


COROLLARY  VII. 

Hitherto  we  have  confidered  only  Oblique  Rays , 
either  diverging  or  converging:  It  now  remains 
to  add  fomething  concerning  Rays  parallel  to  the 
Axis. 

In  this  Cafe  the  Point  0  muft  be  confidered  as 
infinitely  diftant;  and  confequently  CP,  (9  C,  and 
C  R,  are  all  infinite  ;  and  0  P,  O  C,  are  in  this 
Cafe  to  be  accounted  always  equal,  (fince  they  dif¬ 
fer  but  by  a  part  of  the  Radius  of  the  Sphere 
G  PV  L,  which  is  no  part  of  either  of  them;  ) 
wherefore  the  Ratio  of  C  P  to  OP  will  be  al¬ 
ways  the  fame,  viz.  as  s  to  r  for  im merging  Rays, 
and  as  r  to  j-  for  thofe  that  emerge  ;  and  by  this 
Propolition,  CF  is  to  P  F  in  the  fame  Ratio. 

This  Problem  has  been  very  fully  confidered  by 
the  celebrated  Dr.  Wallis ,  in  his  Treatife  of  Alge¬ 
bra ,  Pag.  258  ;  but  the  Conftrufiion  thereof  muft 
be  repeated  here  :  See  Fig.  1.  preceding,  and  this 
following  one. 


Fig.  2. 


FOG 


FOG 


Fig.  *: 

o  o  c 


Fit;.  3. 


Let  6*  PVT.  be  a  Lens ,  V C  or  P  C the  Radius 
of  its  Sphere  ;  and  let  it  be  required  to  find  ail 
the  Points /,  f  fo  as  C f  may  be  to  P f  in  the  gi¬ 
ven  Ratio,  as  s  to  r  for  immerging  Rays,  or  as 
r  to  s  for  the  emerging. 


Divide  <7 Fin  K,  and  continue  C  Fto  K  that 
CJCmay  be  to  V  K,  asCF  to  V  F,  in  the  pro. 
poled  Ratio  :  Then  divide  K.F  equally  in  the 
.Points;  and  with  that  Center  fweep  the  Circle 
’.^is  Circle  being  drawn,  gives  readily  all 
the  F  oci  of  the  parallel  Rays  OP ,  OP:  For  ha¬ 
ving  continued  CP  till  it  interbed  the  Circle  in  Fy 
F/^lhall  be  always  equal  to  Vf,  the  diftance  of 
the  Focus  of  each  refpeftive  Parcel  of  Rays  0  P 
from  the  Vertex  or  Pole  of  the  Lens .  9 


Demonf  ration . 


Draw  the  prick’d  Line  VF;  and  by  what  is  de¬ 
livered  by  Dr.  Wallis  in  the  afore-cited  Place,  V  F 

and  C F  will  be  always  in  the  fame  propofed  Ra¬ 
tio. 

V/heinZ  made  eclual  to  PF,  CF  and 
If  will  be  likewife  equal,  as  are  CP  and  VC;  and 
the  Angl  es'PC/,  and  V  C  F,  bein  gad  vert  ice  m, 
are  alfo  equal :  Wherefore  P/will  be  equal  to  VF. 
and  confequently  Cf  to  P f  in  the  fame  Ratio  as 
CF  to  Vf;  whence,  and  by  what  foregoes,  the 
Points  f  f,  are  the  leveral  refpedive  Foci  of  the 
leveral  Parcel  of  Rays  0  P,  0  P.  Q.  E.  D. 

That  CP  is  to  PF  in  the  Ratio  of  the  Refradi- 
on  in  the  Cafe  of  parallel  Rays,  will  yet  be  more 
evident,  if  it  be  confidered,  that  the  Angle  at  Cis 
equal  to  the  Angle  of  Incidence,  and  the  Angle  at 
P  to  the  refraded  Angle ;  wherefore  PF  the  Side 
oppolite  to  the  Angle  at  C,  is  as  the  Sine  of  the 
Angle  of  Incidence;  and  CPoppofite  to  the  Angle 
at  P,  is  as  the  Sine  of  the  relpedive  refraded  An¬ 
gle.  Whence  in  all  Cafes  of  parallel  Rays,  C  Fis 
to  PFin  the  fame  conftant  Ratio  of  Refradion. 

If  it  fhall  be  delired  to  effect  in  Numbers  what 
we  have  here  done  by  Lines,  it  will  be  moll  eafy 
to  adapt  a  Calculus  to  the  foregoing  Geometrical 
Conftrudion. 

For  if  in  the  Triangle  P  0  C,  there  be  given  the 
Radius  CP  equal  to  Unity,  CO  the  Diftance  of 
the  Objed  from  the  Center’of  the  Sphere,  and  the 
perpendicular  P  x,  equal  to  the  Sine  of  the  Angle 
^  ^  0,  the  Side  P  0  ~  Q_  R  will  be  equal  to 

VCO^+CF^  +  2  CO  in  V  CT*  —  P x*7 


Then,  As  (f  R  or  P  0  :  To  P  x : :  So  CR:  To 
the  Sine  of  the  Angle  CffR,  and  the  Complement 
to  180  Degrees  of  the  Sum  of  the  Angles  CP  O 
andC^A,  is  the  Angle  CP  Q  equal  to  CFP  ; 
and  as  P  .%  :  To  P  0 : :  So  is  the  Sine  of  the  Angle 
C RQ:  To  CQ;  and  as  C^:  To  CP: :  So  CP  : 
To  CF';  which  is  the  Diftance  of  the  relpedive 
Focus  of  all  the  Rays  P  0 ,  from  the  Center  of  the 
Sphere  C. 

But  the  Foci  of  Rays  parallel  to  the  Axis  may 
be  computed  more  readily,  following  the  Footfieps 
of  the  Conftrudion  ;  for  thereby  it  will  appear, 
that  the  Radius  of  the  Circle  K  F,  viz.  a  F,  is 


equal  to  - 


r  s 


C P,  and  C a 


r  r 


CP, 


r —  s  s  '  r  r  —  r  x 

tor  emerging  Rays,  as  in  Fig.  i.  but  for  immer. 

gmg  Rays,  as  Fig.  2.  C  a  will  be  found  to  be 

s  s 

~ _  ■  -  CP:  And  fuppofing  the  Diftance  of  the 

Rays  from  the  Axis ~Px  in  the  Cafe  of  paral¬ 
lel  Rays  emerging,  the  Diftance  of  the  Focus  will 
be  found, 

r  y  .  , 

PFz=  Cpi-Px*  + 


V  r s  cpi 
r  r  — s  s 


rr  Px1 
rr  —  s  s 


CP: 

That 


FOG 


FOE 


That  is,  r  to  s  being  as  3  to  2. 

P  F=r  t  KCF1  ~-Px 1  —  r  Fa?  * 

—  Cf/ 


And  for  immerging  Rays,  the  focal  Difiance  is 
found  by  a  like  Rule  : 


PF  = 


r  r  —  i  i 


/  —  P  x  1  “F 


tr  r  f —  Cp* 

r  r  — ■  i  s 


s  s 


,7 —S*  +Cp- 


That  is,  r  and  s  being  as  3  to  2,  as  before. 

p  F—Sirc'P^Px'  +  v\ct%  —  4 

+  CP- 

Thefe  Canbns  are  fo  eafily  deduced  frorii  the 
Conftruftions,  that  there  is  no  need  to  trouble  the 
Reader  with  their  Demonfirations,  only  you  have 
here  added  two  Tables  computed  from  them,  with 
little  more  Work  than  a  continual  Addition ; 
Which  may,  by  way  of  Example,  1'erVe  to  inAruft 
and  exercile  the  yoUng  Student  in  this  Part  of  the 
Mathematicks. 

Suppofe  C  P,  the  Radius  of  the  Sphere  of  Glafs, 
2  Inches,  and  the  Ratio  of  Refraftion  as  3  to  2  ; 
at  each  Tenth  of  an  Inch  dillance  from  the  Axis 
the  Foci  are  as  follows. 


For  emerging  Rays. 


Px 


P  F 


o  1/  r  2.9600  +  ■/$  -7600  +  2 

1  v/ 1  2.9276  +  -/  5.72,76 — 2 

2  ^12.8304  +  ^5.6304 — 2 

3  \/i  2.66844  v/5-4<584 - — 2 
4-/ 1 2.44i64*v/5*24i6- — 2 

5  \/ I2.I500  4--/4  P500— 2 

6  Vi  1.7936  +  -/4.593C — 2 

7  / 1 1.3  724  +  ^ 4*1722}' — 2 

8  V 10  8864  -rV 3.6864 — 2 

9  y/ 10.335  6+y/  3.1356—2 
loy  9.7200 +-/2.5  200— 2 


For  immerging  Rays. 


Px 

P  F 

0 

y/  2. 5  600  4“  s/  5.7600+  2 

1 

v/2.5 5 36  4V5-7536  +  2 

2 

1/  2*5344  4- v/  5.73444-2 

3 

^2.50244-^/5  70244-  2 

4 

v7  2.45764-"/  5.6576  4-  2 

5 

y/  2.4000  4-  V  5.6000  4-  2 

6 

“/ 2.32964-“/ 5.52964-  2 

7 

v/  2.2464  4-  5.4464  +  2 

8 

v/2.i504  +  </5.3504  +  2 

9 

-/ 2.04 1 6  4-'/  5.2416  +  2 

ro 

7  1.9200  +  1/5.1 100  +  2 

But  it  is  to  be  noted,  That  thefe  Foci  for  im- 
tnergmg  Rays  mull  not  be  taken  for  the  Foci  of  a 
Plano-Convex,  when  the  Convex-fide  is  towards 
the  Objeft  ;  tor  the  Plane-lide,  by  its  Refra&ion, 
does  coritraft  the  focal  Length  by  about  a  Semidi¬ 
ameter  of  the  Sphere  ;  thefe  luppofe  the  Body  of 
Glafs  continued. 

The  lame  ingenious  Author,  as  an  Infiance  of 
the  Excellence  of  the  Modern  Algebra ,  gives  alio 
in  Philo f.  Tranf.  N .  205.  a  Way  to  find  the  Foci 
of  all  Uptick  Glalfes  univferfally  5  and  fhews  of 
what  great  Ule  his  and  luch  Theorems  are. 

FODDER,  <r  Pother  of  Lead,  is  a  Weight  coni 
taming  eight  Pigs;  every  Pig  three  Stone  and  an 
half,  ir:  the  Book  of  Rates,  a  Fodder  of  Lead  is 
laid  to  be  2000  lb.  Weight;  at  the  Mines,  it  is 
22-  Hundred  ;  and  among  the  Plumbers,  at  Lon- 
don ,  it  is  but  19  Hundred. 

FOD1NA,  is  the  Labyrinth  in  the  Bone  of  the 
Ears.  L. 

FOETUS,  is  the  Young  of  all  kind  cf  Creatures, 
more  elpecially  Human  ;  immediately  after  the 
Conception  it  is  called  an  Embryo ,  but  when  its 
Formation  in  the  Womb  is  perfectly  iinilhed,  it  is 
properly  termed  the  Foetus.  L. 

Dr.  Drakey  in  Phil.  Tranf.  N.  281.  ingenioufly 
tells  us,  That  the  Nounfhment  of  the  Foetus  in  the 
Womb,  (which  he  makes  to  have  a  little  more  than 
V egetative  Life,  and  to  be  a  Graft,  as  it  were,  upon 
the  Stock  of  the  Mother)  is  by  Transfufion  of  the 
Blood  from  the  Hyfterick  Arteries,  immediately 
to  the  Umbilical  Vein,  together  with  fuch  Nutri¬ 
tious  Juices  and  Aerial  Particles  as  the  Blood  lsfup- 
poled  10  carry  along  with  it:  By  which  Means  lo 
much  of  the  Impulle  of  the  Mother’s  Blood  is  pre- 
lervfed,  as  is  fuificient  to  maintain  that  languid 
Circulation  which  the  Foetus  enjoys;  for  the  Blood 
being  driven  through  the  Arteries  of  the  Uterus 
into  the  Umbilical  Vein,  is  conveyed  direftly  to  the 
Sinus  of  the  Porta ,  and  thence,  by  a  fhort  and  di¬ 
rect  f  adage,  thro’  the  Cava  to  the  Heart ;  where 
palling  thro’  the  Foramen  Ovale  to  the  Left  Ven* 
triele ,  and  thro’  the  Canalis  Arteriofus  from  the 
Right  and  Pulmonary  Artery ,  it  is  all  delivered, 
without  coming  at  the  Lungs,  to  the  Aorta ;  and 
from  thence  again,  by  the  Umbilical  Arteries  to 
the  Veins  of  the  Uterus ,  making  a  fort  of  Epicycle 
to  the  main  Circulation  in  the  Mother. 

And  this  is  confirmed  by  the  Experiments  of  the 
accurate  Mr.  Ccwper ,  who,  by  pouring  Mercury 
into  a  Branch  of  the  Uterine  Artery  of  a  Cow,  that 
went  into  one  of  the  Cotyledoties  of  the  Uterus , 
filled  with  that  Metal  thofe  Branches  of  the  Um¬ 
bilical  Veins,  which  went  from  the  Cotyledon  to 
the  Navel  of  the  Foetus. 

FOETUS.  The  Foetus  is  almo.fi  of  an  Oval 
Figure,  whilft  it  lies  in  the  Womb :  For  its  Head 
hangs  down  with  its  Chin  on  its  Bread  ;  its  Back 
is  round  ;  with  its  Arms  it  embraceth  its  Knees, 
which  are  drawn  up  to  its  Belly  ;  and  its  Heels 
are  clofe  to  its  Buttocks ;  its  Head  is  upwards,  and 
its  Face  is  towards  the  Mother’s  Belly.  But  about 
the  ninth  Month,  in  the  Humane  Foetus,  the  Head, 
which  was  fpecifically  lighter  than  any  other  Parr, 
becomes  fpecifically  heavier  ;  its  Bulk  bearing  a 
much  l’maller  Proportion  to  its  Subfiance  than  it 
did  before;  and  confequently  it  mufi  now  tum¬ 
ble  and  link  down  in  that  Liquor  in  which  it 
lwam,  as  it  were,  before:  So  its  Head  falls  down, 
its  Feet  gets  up,  and  its  Face  turns  towards  the 
Mother’s  Back.  But  becaufe  ’tis  then  in  an  irkfom, 
tho*  proper,  Failure  for  its  Exit,  the  Motion  it 

makes 
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makes  for  Reltef.gives  frequent  and  great  Pains  to 
the  Mother  ;  which  cauie  a  Contraction  of  the 
Womb,  for  the  Expulfion  of  the  Foetus.  When  it 
happens  to  prefect  it  felf  in  any  other  Pofture,  it 
ihould  be  carefully  put  back  again ;  and,  if  pofii- 
ble,  turn’d  the  right  Way  by  the  Midwife  :  But  if 
that  can’t  be  done,  it  Ihould  be  drawn  out  by  the 
Feet. 

FOG,  a  Meteor  confining  of  grofs  Vapours, 
Which  feat  neat  the  Surface  of  the  Earth.  If  the 
Vapours  which  are  rais’d  plentifully  from  the 
Earth  and  Waters,  either  by  the  folar  or  fubterra- 
neous  Heat,  do  at  their  fir  ft  entrance  into  the  At- 
molphere  meet  with  Cold  enough  to  condenfe 
them  to  a  confiderable  Degree,  their  ipecifick 
'Gravity  is  by  that  Means  increas’d  ;  and  lo  they 
will  be  flopp’d  from  alcending,  and  return  back 
either  in  form  of  Dew ,  or  drizzling  Rain  ;  or  re¬ 
main  fufpended  fome  time  in  the  form  of  a  Fog. 

We  many  tunes  oblerve  in  a  hot  Day,  when 
there  is  no  Wind  ftirring,  fuch  a  Company  of  Va¬ 
pours  rile  out  of  modi  Ground,  as  make  thick 
Fogs,  which  are  fometimes  higher  and  fometimes 
lower,  as  the  multitude  and  motion  of  the  Va- 
ours  happens  to  be.  They  are  to  be  feen  on  the 
lgh  Grounds  as  well  as  the  low  ;  but  more  elpe- 
cially  about  marlhy  Places.  They  are  eafily  dif- 
iipated  by  the  Wind,  and  particularly  by  a  dry¬ 
ing  Wind.  The  Sun  hath  the  fame  EfleCi  upon 
them;  and  we  commonly  lee,  when  there  are 
thick  Fogs  about  Sun-riling,  that  they  difappear 
a  little  while  after  it  is  up. 

it  is  plain  that  Fogs  conlift  of  watry  Particles 
iarified,  becaufe  they  mightily  bedew  every  thing 
that  lies  open  to  them.  Thefe  Particles  being 
ftrongly  mov’d,  mull:  needs  lly  up  aloft  . in  the 
Air  ;  but  if  their  Motion  be  lomething  faint; 
they  play  about  the  Surface  of  the  Earth.  For 
this  is  agreeable  to  the  Laws  of  Motion,  that  fuch 
Things  as  are  about  the  Globe  of  the  Earth,  the 
more  they  are  moved,  the  more  they  recede  from 
the  Centre  of  the  Earth. 

Again,  thole  Fogs  rile  out  of  all  Places  moun¬ 
tainous  or  champaign,  and  continue  till  they  are 
dilpell’d  by  Wind  or  Heat;  but  their  Continuance 
is  Ion  gelt  in  the  lowed:  Grounds,  becaufe  thole 
Places  are  fullelt  of  Moidure,  and  are  not  lo  much 
expos’d  to  the  Winds.  But  when  the  Wind  riles 
upon  them,  wherever  they  be,  they  are  diilipated 
and  driven  about,  till  we  fee  no  more  of  them. 
So  in  like  manner  the  Heat  of  the  Sun,  putting 
them  into  a  brilker  Motion,  either  diliipates  them 
by  Rarefaftion,  or  railes  them  higher,  and  forms 
them  into  Clouds.  For  Fogs  are  only  low  Clouds, 
ox  Clouds  in  the  lowed:  Region  of  the  Air;  and 
Clouds  are  no  other  than  Fogs  railed  on  high. 

Sometimes  the  Fogs  llink,  not  becaufe  they 
come  from  finking  Water ;  but  becaufe  the  Va¬ 
pours  are  mixt  with  lulphureows  Exhalations, 
which  fmell  fo.  Thefe  Exhalations  perhaps 
would  By  up  direCtly  to  the  Clouds,  if  there  were 
no  Fo^s  to  hold  them,  and  fo  would  not  affeCt  our 
Smell ;  but  after  they  are  entangled  and  blended 
with  the  Fog,  they  laft  as  long  as  that  does. 

Objefts  view’d  thro’  Fogs,'  appear  larger  and 
more  remote  than  thro’  the  common  Air. 

FOGAGE,  [in  the  Foreft  Law,']  is  rank  Grafs 

not  eaten  in  the  Summer. 

FOLIA  [with  Botanifts ,]  is  us’d  for  the  Leaves 
of  Plants  and  Flowers  both  ;  but  more  particular¬ 
ly,  for  thole  of  the  Plants;  but  the  Lcav«s  of 
Flowers  are  more. properly'  call’d  PetaJa.  L, 
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IOLIACEUM  Fxpanfuw,  [  m  Anatomy, }  i* 
that  Extremity  of  the  fallopian  Tube,  which  *s 
next  to  the  Ovary,  arid  is  expanded  like  the, Mouth 
of  a  Trumpet,  and  inviro.ned  with  a  fort  of  Fringe. 

t  OLI  AGE,  the  branched  Work  in  Tapedry  or 
Painting  ;  alfo  a  kind  of  Ornament  ufed  m  Corni¬ 
ces,  Frizes,  Capitals  of  Pillars,  and  other  Members 
ol  Architecture  ;  fome  of  which  reprelent  the 
Leaves  of  the  Herb  BrankAJrfine  or  Bear’s  Foot ; 
and  others  thole  of  divers  forts  of  Trees,  as  the 
Oak,  Laurel ,  Olive ,  Vine,  &c. 

FOLIATE  ;  to  foliate  Looking-Glades,  is  to 
fpread  a  Compofition  of  fomething  which  will 
firmly  adhere  to  the  Back  of  the  Glafs,  and  there 
refieCt  the  Image.  This  is  called  the  Foile ,  and  is 
ufually  made  with  Quickfilver  mix’d  with  fome 
other  Ingredients; 

FOLIATE.  I nPbil.  Tranf.  N-  245.  there  is  a 
Way,  communicated  by  Sir  Rob.  Southwell ,  of  fo¬ 
liating  the  Globe  Looking-glafles.  The  Mixture 
is  of  Quickfilver  and  Marchafite  of  Silver,  of  each 
5  Ounces;  Tin  and  Lead,  of  each  half  an  Ounce; 
Thefe  two  flrlt  thrown  on  the  Marchafite,  and  laft 
of  all  the  Quickfilver..  Stir  them  well  together 
over  the  Fire,  but  they  mull  be  taken  off  it,  and 
be  towards  cooling,  before  the  Quickfilver  is  put 
to  them.  When  you  ufe  it,  the  Glafs  fhould  be 
well  heated,  and  very  dry  :  But  it  will  do  alfo 
when  ’tiscold,  but  belt  when  the  Glafs  is  heated. 

This  is  a  little  odly  exprefs’d  :  But  I  lup pole 
’tis  meant,  that  the  Marchafite  Ihould  be  pow¬ 
der’d,  the  Lead  and  Tin  melted  and  poured  upon 
it,  and  then  all  well  Birred  and  mixed  together 
while  in  Fuiion  ;  and  afterwards,  when ’t is  almoft 
cold,  the  3  Ounces  of  Mercury  put  to  it  to  make 
the  Amalgama. 

FOLIATION;  according  to  Dr.  Grew,  is  one  of 
the  Parts  of  a  Flower  of  a  Plant,  being  the  Col¬ 
lection  of  thole  fugacious  coloured  Leaves  (in  La~ 
tin  Pet  ala )  which  conflitute  the  compafs  of  the 
Flower;  and  alio,  Ibmetimes  to  fecure  and  guard 
the  Fruit  which  fucceeds  the  Foliation,  as  in  Ap¬ 
ples,  Pears,  &c.  and  fometimes  Bands  within  it* 
as  in  Cherries,  Abricots,  &e.  for  thele  being  of  a 
very  tender  and  pulpous  Body,  and  coming  fqrth 
in  the  colder  Part  of  the  Spring,  would  be  often, 
injured  by  the  Extremities  of  Weather,  if  they 
were  not  thus  protected  and  lodged  up  within 
their  Flowers.  L. 

The  Foliation  alfo  is  fervicenble  to  the  Growth 
of  the  Fruit  in  its  Infancy  or  Embryo-State,  being 
always  proportionable  to  the  Nature  of  the  Fruit, 
and  to  thePlenty  of  the  Sap  by  which  the  Fruit  is  . 
fed  or  fupplied.  Anat.  of  Plants,  P.  37. 

The  DoCtor  obferves,  That  the  Flowers  of  all 
Plants  are  perfectly  firmed  or  Bnifhed  in  all  their 
Parts  long  before  they  appear  in  Sight,  ufually  two 
or  three  Months,  and  Ibmetimes  Half  a  Year  or 
more  :  And  though  ufually  the  Flower  appear  be¬ 
fore  the  Seed,  yet  is  the  Seed  firft  formed;  and 
then  the  Flower. 

FOLK -Land,  was  the  Terra  vulgi ;  the  Land 
of  the  Common  People  who  had  no  Eliate  therein  ; 
but  held  tlje  lame  under  fuch  Rents  and  Services 
as  were  accuftomed  or  agreed,  at  the  Will  only  of 
their  Lord  the  Thane ;  and  therefore  their  Bargain 
was  not  put  in  Writing,  as  that  about  the  Boc- 
Land  was,  but  was  accounted  Pr tedium  Rujlicum 

Ignobile . 

FOLKMOTE,  was  the  general  Word  for  a  po¬ 
pular  Convention  of  all  the  Inhabitants  of  any 
Place  ;  which  if  it  were  of  thofe  of  a  City  or 
3  G  g  Town 
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Town,  it  was  called  a  Burgh-mote  ;  but  if  of  all 
the  Free  Tenants  of  a  County,  ’twas  called  a 
Schire-mote.  In  Towns  and  Burghs,  this  folemn 
Aflembly  was  made  by  the  Sound  of  a  Bell  call’d 
the  Mothell.  In  the  County  Folk-mote,  all  Knights 
and  Free  Tenants  did  their  Fealty  to  the  King, 
and  elected  their  annual  Sheriff  formerly,  (on  the 
ift  of  October)  before  the  King  nominated.  But 
after  that,  (about  the  Time  of  Edward  II.)  the 
City  Folk-mote  was  changed  into  the  Common 
Council,  and  the  County  Folk-mote  into  the  She¬ 
riffs  Turn  and  Ajjizes.  The  Word  Folk-mote  had 
alfo  fometimes  a  lels  Extent,  fignifying  only  the 
Aflembly  of  the  Tenants  to  a  Court  Leet  or  Ba¬ 
ron  of  their  Lord. 

FOLLICULUS,  a  Term  in  Botany,  fignifying 
the  Seed- Velfel,  Capful  a  Semlnalis ,  the  Cafe,  Hulk, 
Coat,  or  Cover,  which  fome  Fruits  and  Seeds  have 
over  them  ;  as  that  of  the  Alkckengi,  the  Pedicu¬ 
lar  is*,  $$c.  L. 

FOLLICULUS  Fell/s ,  or  Vefrca  Bilaria ,  is  a 
little  Bladder  faftned  to  the  Concave  Part  of  the 
Liver,  and  receives  the  Bile,  which  in  Procefs  of 
Time  empties  it  felfmto  the  Gut  Duodenum ,  by 
a  DuSlus  or  Palfage  called  Choledochus  Ductus.  L. 

FOMAHANT,  a  Star  of  the  fir  If  Magnitude 
in  Aquarius,  whofe  Longitude  is  329  Degrees  17 
Minutes,  Latitude  21  Degrees  3  Minutes. 

FOMENTATION,  is  the  bathing  of  any  Part 
of  the  Body  with  a  convenient  Liquor  ;  which  is 
ufually  a  Decottion  of  Herbs  in  Water,  Wine,  or 
Milk:  Alfo  applying  of  Bags  fluff’d  with  Herbs 
and  other  Ingredients ;  which  is  commonly  called 
a  Dry  Fomentation.  L. 

FONT  ANELLiE,  or  IJfues ,  are  little  Ulcers 
which  Surgeons  make  in  found  Parts  of  the  Body, 
to  evacuate  Humours,  cure  Difeafes,  or  prevent 
them.  IJfues  are  made  either  with  an  aftual  or  a 
potential  Searing-Iron,  with  a  Lancet,  and  a  Pair 
of  Suffers,  Be*.  You  mull  always  obferve  to  make 
IJfues  betwixt  two  Mufcles.  Blanchard.  L. 

FOOL.  Dr.  Willis ,  in  his  Treatife  Nervorum 
Defcript.  &c.  relates,  that  in  difldting  the  Body 
of  a  Fool ,  the  principal  Differences  that  appear’d 
between  him  and  a  Man  of  Senfe,  were,  that  the 
Brain  was  fmaller,  and  that  the  cervical  Plexus , 
form’d  of  the  intercofial  Nerve,  whereby  the  Cor- 
refpondence  between  the  Brain  and  Heart  is  affe- 
fted,  was  lefs,  and  lent  forth  fewer  Branches  to  the 
Heart. 

FOOT,  [in  Anatomy  f\  or  the  Great  Foot,  call’d 
Magnus  Fes,  is  the  whole  Extent  from  the  Join- 
ture  of  the  Hip,  to  the  tip  of  the  Toes,  divided 
into  the  Thigh,  the  Leg,  and  the  Foot ;  after  the 
fame  manner,  the  whole  Hand  is  reckoned  from 
the  Shoulder  to  the  Fingers  ends. 

The  lejfer  FOOT,  is  that  which  is  properly 
call’d  the  Foot,  and  confiffs  of  three  Parts,  viz.  the 
Tarfus,  the  Space  from  the  Ancle  to  the  Body  of 
the  Foot  ;  the  Metatarfus ,  from  the  Body  of  the 
Foot  to  the  Toes ;  and  the  Digit},  or  Toes. 

FOOT,  [in  Poetry,']  is  the  Metre  or  Meafure 
of  the  Verle  ;  which  Feet  are  compos’d  of  long 
and  (hort  Syllables,  as  Spondee,  DaPtj,  Trochee ,  &c. 

Englijh  FOOT,  [in  Meafure ,]  confifts  of  12 
Inches,  and  the  Inch  of  3  Barley-Corns. 

Geometrical  Foot  is  divided  into  10  Digits,  the 
Digit  into  10  Lines,  gr. 

French  Foot  is  divided  like  the  Englijh  into 
12  Inches,  and  the  Inches  into  12  Lines. 

A  Foot  fquare,  is  the  fame  in  Breadth  that  it  is 
in  Length,  and  contains  144  fquare  or  fuperficial 
Inches. 


A  Cubick  Footf,  is  the  fame  Meafure  in  all 
A  Solid  Foot,  j  three  Dimenfions,  in  Length 
Breadth,  and  Depth  or  Thicknefs,  containing 
1728  Cubick  Inches.  S 

^  The  Foot  is  of  different  Lengths  in  different 
Countries.  The  Paris  Royal  Foot  exceeds  the 
Englijh  by  feven  Lines  and  a  half,*  the  Leyden  or 
Rhineland  Foot,  by  which  all  the  Nations  go  is 
to  the  Roman  Foot  as  950  to  1000  ;  and  the  An- 
tient  Roman  Foot  of  the  Capital,  confifled  of 

four  Palms,  which  are  equal  to  11  Inches  ± 

Englifn  T's? 

The  Proportion  of  the  principal  Feet  of  feveral 
Nations  compared  with  the  Englijh  and  French 
are  as  follows.  ? 


The  Englijh  Foot  being  divided  into  a  1000 

I  arts,  or  12  Inches,  the  other  Feet  will  be  as 
fellows. 


London  Foot 
Amferdam  Foot 
Antzverp  Foot 
Brnonia  Foot 
Bremen  Foot 
Cologn  Foot 
Copenhagen  Foot 
Danizick  Foot 
Dort  Foot 

Frankfort  on  the  Mayn  Foot 

The  Greek  Foot 

Lorrain  Foot 

Mantua  Foot 

Mechlen  Font 

Middieburgh  Foot 

Paris  Royal  Foot 

Paris  Foot  by  Dr.  Bernard 

Prague  Foot 

R  bin  land  or  Leyden  Foot 

Rio  a  Foot 

O 

Roman  Foot 
Old  Roman  Foot 
St  r  as  burg  Foot 
Toledo  Foot 
Turin  Foot 
Venice  Foot 


Parts 

F. 

Inch, 

3000 

0 

32 

943 

0 

1 1 

94  6 

0 

11 

1204 

1 

2 

964 

0 

11 

954 

0 

ii 

965 

0 

11 

944 

0 

1 1 

1180 

i 

2 

984 

0 

11 

ico  7 

1 

00 

958 

0 

11 

1569 

1 

<5 

919 

0 

11 

99 1 

0 

1 1 

1068 

1 

CO 

10  66 

1 

00 

1026 

1 

00 

J°33 

1 

CO 

1831 

1 

9 

967 

0 

11 

970 

0 

11 

920 

0 

11 

899 

0 

10 

1062 

1 

00 

1162 

1 

I 

L. 

o 

3 

2 

4 
6 

4 

6 

3 

2 

4 
1 

4 

8 

o 

9 

8 

1 

3 

4 
9 
6 
6 
o 

7 

7 

9 


The  Paris  Foot  being  fuppos’d  to  contain  1440 
Parts,  the  reft  will  be  as  follows. 


Paris  Foot 
Bononian  Foot 
Confantinopolitan  Foot 
Danijh  Foot 
Dantzick  Foot 
Hall  Foot 
London  Foot 
Noremburg  Foot 
Strasburg  Foot 
Rhinland  Foot 
Roman  Foot 


Parts 

1440 

3  6822. 

3120 

1403 

i72i* 

3320 

3350 

3346-I- 

33821 

3320 


FOOT  Level,  [with  Artijicers,]  an  Inftrttment 
that  lerves  to  do  the  Office  of  a  foot  Rule  a  Level 
and  a  Square. 

FOOT  of  the  Foref,  [in  our  An  tient  CuflomsfX 
contained  a  Foot  and  half  of  the  common  Foot 
or  18  Inches.  * 

FOOT  Husks,  [in  Botany ,]  fhort  Husks  or 
Heads  out  of  which  Flowers  grow. 

FOOT* 


FOR 


FOR 


FOOT»Btf«£,  or  a  Banquette,  [in  Fortification,'] 
is  afmallStep  of  Earth  on  which  the  Soldiers  ftand 
to  fire  over  the  Parapet. 

FOOT-Celde,  was  an  antient  Amerciament  for 
hot  cutting  out  the  Balls  of  the  Feet  of  great  Dogs 
in  the  Foreft  ;  which  was  done  for  preventing 
their  running  after  the  King’s  Deer  ;  and  was  cal¬ 
led  Expeditation. 

FOR  AMEN  Arteries  Durce  Matris,  is  a  Hole 
in  the  Cranium,  which  allows  a  Palfage  for  the 
Artery  belonging  to  the  Dura  Mater .  L. 

FORAMEN  Lacerum,  is  the  third  Hole  in  the 
Os  Phtercides ,  by  which  the  third  Pair  of  Nerves 
pals  out  of  the  Cranium. 

FORAMEN  Lachrymale :  See  Lachrymals  Pun - 
Clum, 

FORAMEN  Membranes  Tympani,  [in  Anato¬ 
my ,3  is  a  Perforation  in  the  Membrane  of  the  Tym¬ 
panum  or  Drum  of  the  Ear,  which  admits  of  the 
Paiiage  of  Wind,  Smoke,  from  the  Meatus 
a  palate  to  the  Drum.  This  Palfage  is  very  linall, 
running  obliquely  from  the  Tympanum  thro’  the 
upper  Part  of  its  Membrane,  near  the  Procefs  of 
the  Meatus.  L. 

FORAMEN  Ovale ,  [in  Anatomy,]  an  Oval 
Aperture  or  Palfage  through  the  Heart  of  a  Foe¬ 
tus,  which  clofes  up  after  the  Birth.  It  ariles 
above  the  coronal  Vein,  near  the  right  Auricle, 
arid  palfes  direftly  into  the  left  Auricle  of  the 
Heart,  ferving  for  the  Circulation  of  the  Blood  in 
the  Foetus,  till  fuch  time  as  the  Infant  breathes, 
and  the  Lungs  are  open.  It  is  generally  allow’d  to 
be  one  of  the  temporary  Parts  of  the  Foetus , 
wherein  it  differs  from  an  Adult. 

But  Dr.  Conner  fays,  that  he  hath  found  it  but 
half  clos’d  in  a  Girl  of  four  or  five  Years  of  Age  ; 
and  that  in  another,  there  was  room  left  to  thruft 
in  a  Tent.  And  Mr.  Cowper  fays,  he  has  found 
the  Foramen  Ovale  open  in  Adults.  And  the  Pa¬ 
ris  Anatonufls  fay,  that  the  Foramen  Ovale  is  al¬ 
ways  open  in  a  Sea-Calf,  by  which  means  it  is 
enabled  to  Ray  fo  long  under  Water. 

But  Mr.  Cbefelden  oppofes  thefe  Authorities, 
and  maintains,  that  the  Foramen  Ovale  is  neither 
open  in  any  adult  Land  Animals,  nor  in  amphi¬ 
bious  Creatures ;  and  that  tho’ he  had  nodiflruft 
of  the  frequent  Account  in  Authors  of  the  Fora¬ 
men  Ovale  being  open,  when  he  fir  ft  apply’d  him- 
felf  to  Difieftion  ;  yet  he  afterwards  found  that 
he  miftook  the  OJlium  of  the  coronary  Veins  for 
the  Foramen  ;  and  fiippofes  that  other  Authors 
have  done  fo  too,  who  affirm  it  is  always  open  in 
amphibious  Animals  ;  for  that  he  could  never  find 
it  open  in  any  of  them,  tho’  he  had  made  a  dili¬ 
gent  Inquiry.  And  he  is  of  Opinion,  that  that 
is  not  fufficient  to  enable  thole  Creatures  to  live 
under  Water,  as  the  Foetus  doth  in  Utero,  unlefs 
the  Duclus  arteriofus  were  open  alfo. 

FORCE,  [in  Common  Law,]  figmfiesan  Offence, 
by  which  Violence  is  u fed  to  Perfons  or  Things ; 
and  is  either  Simple  or  Compound. 

Simple  Force ,  is  that  which  is  fo  committed, 
that  it  hath  no  other  Crime  adjoined  to  it :  As  if 
one  by  force  do  enter  into  another  Man’s  PoffeHion 
without  doing  any  other  unlawful  Aft. 

Mixt  or  Compound  Force,  is  that  Violence  which 
is  committed  with  fuch  a  Faft,  as  of  it  fclf  only  is 
Criminal;  as  if  any  by  force  enter  into  another 
Man’s  Poflefiion,  and  do  kill  a  Man,  or  ravilh  a 

Woman  there,  .  _ 

Force  is  alfo  divided  into  true  Force ,  and  Force 
after  afort,  with  feveral  other  Branches  fas  forcible 


Entries,  forcible  Detaining,  unlawful  Alfemblyj 
Routs,  Riots,  Rebellions,  &c. 

FORCEPS,  is  an  Instrument  wherewith  dead 
and  corrupt  Parts  (  alfo  things  befides  or  agamft 
Nature)  are  feized,  cutoff,  or  pulled  out ;  they  are 
of  feveral  Shapes,  as  long}  crooked  with  Teeth, 
with  Beaks,  in  falhion  of  an  flalf  Moon,  fuch  as 
will  open  the  Mouth  of  the  Womb,  and  by  which 
you  may  lee  into  either  of  them  ;  Which,  accor¬ 
ding  to  the  Difference  of  their  Shape,  are  of  dif¬ 
ferent  Ule.  Blanchard.  L. 

FORCIBLE  detaining  or  holding  of  P  off  iff  on,  i3 
a  violent  Aft  of  Refinance  by  ftrong  Hand  of  Men 
weapon’d  with  Hamel's,  or  other  A  ft  ion  of  Fear  in 
the  lame  Place,  or  ellewhefe,  whereby  the  lawful 
Entry  of  Juft  ices  or  others  is  barrel  or  hinder’d. 

FORCIBLE  Entry,  is  a  violent  aftual  Entry 
into  a  Houle  or  Land,  &c.  or  taking  a  Diftrefs.  of 
any  Perfon  weapon’d,  whether  he  offer  Violence, 
or  Hurt  to  any  there,  or  furioufly  drive  any  out 
of  the  Poflefiion  thereof. 

FORE-CASTLE  of  a  Ship,  is  that  Part  where 
the  Fore-Maft  ftands,  and  ’tis  divided  from  the 
reft  of  the  Floor  by  a  Bulk  Head  ;  that  Part  of  the 
Fore-Cafle  which  is  aloft,  and  not  in  the  Hold,  is 
called  the  Prow. 

FORE-FOOT,  a  Sea  Term  for  one  Ship’s  lying 
or  failing  crofs  another’s  way  ;  as  if  two  Ships  be* 
ing  under  Sail,  and  in  ken  of  one  another,  one  of 
them  lies  in  a  Courle,  with  her  Stem  fo  much  a 
Weather  the  other,  that  if  they  both  hold  on  their 
Courle,  the  Windward  Ship  will  run  or  go  out 
a-head  of  the  other;  and  then  they  fay  fuch  a  Ship 
lies  with  the  others  Fore- foot ;  tho’  as  loon  as  Hie 
has  palled  her,  or  gone  out  before  her  a-head,  they 
do  not  fay,  lhe  pafled  by  her  Forefoot ,  but  that 
lhe  is  gone  out  a-head. 

FORE- JUDGED  the  Court,  is  when  an  Officer 
of  any  Court  is  expelled  the  fame  for  home  Offence, 
or  for  not  appearing  to  an  Aftion  by  Bill  filed 
again  ft  him ;  and  in  the  latter  he  is  not  to  be  re¬ 
admitted  till  he  lhall  appear,  but  Ihall  lole  his  Of* 
fice,  and  b e  fore-judged  the  Court. 

FORE-JUDGER,  [in  Law,]  fignifies  a  Judg¬ 
ment,  whereby  a  Man  is  deprived,  or  put  by  the 

Thing  in  Queftion.  .  _  . 

FORE-LAND,  a  Term  in  Fortification, ,  the 

fame  with  Berme. 

FORE-KNIGHT,  [in  a  Ship,]  a  Piece  of  Tim- 
ber  carv’d  in  the  form  of  a  Man’s  Head,  and  fall 
bolted  to  the  beams  upon  the  fecond  Deck. 

FORESTAL,  is  to  be  quit  of  Amerciaments 
and  Cattle  arrelled  within  your  Land,  and  the 
Amerciaments  thereof  coming. 

FORESTALLING,  fignifies  the  Buying  or  Bar¬ 
gaining  for  any  Viftuals  or  Wares  coming  to  be 
Ibid  towards  any  Fair  or  Market,  or  from  beyond 
the  Seas  towards  any  City,  Port,  Haven,  Creek,  or 
Road  of  this  Realm,  and  before  the  fame  be  there, 
to  the  intent  to  fell  the  fame  again  at  a  higher 

and  dearer  Price.  r.nr 

FORL1NS,  [in  Fortification,]  are  Field  Forts, 
Nonces  or  Fortrefles ;  the  flanked  Angles  ot  which, 
are  generally  diftant  120  Fathom  the  one  from  the 
other;  but  they  differ  in  extent  and  figure,  ac¬ 
cording  to  the  Situation  and  Nature  oi  the  Ground, 
having  fome  of  them  whole  Baftions,  and  others 
only  Demi-Baftions. 

Thev  are  us’d  only  for  a  Tune ;  either  to  detenci 
the  Lines  of  Circumva llatton  or  to  guard  lome 
Paffage  or  dangerous  Poll. 
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FORE-LOCKS,  in  a  Ship,  are  little  flat  Wedges 
Juke  Pieces  of  Iron,  tiled  at  tire  Ends  of  Bolts,  to 
keep  the  Bolts  from  flying  out  of  the  Holes:  They 
are  ufed  alfo  to  keep  fall:  down  theCap-lquares  of 
the  Carriages  for  the  Guns;  thefe  are  alio  called 
Forelock  Keys. 

FORE-MAST  of  a  Ship,  is  a  round  large  piece 
t>f  Timber,  feated  in  her  fore* part  or  fore-Caflle, 
on  which  is  born  the  fore-Sail  and  foretop-fail- 
Yards.  ItsLength  is  ufuallyj  of  the  Main-malt;  the 
foretop-Maft  is  half  the  Length  of  the  fore-Maft, 
and  the  foretop-gallant-Mafl  is  half  the  Length  of 
the  foretop-Mafl. 

FORE-REACH  ;  The  Seamen  fay  one  Ship 
fore-reaches  upon  another,  when  both  failing  to¬ 
gether,  fhe  fails  better  or  out-gceth  the  other. 

FORE-STAFF  :  See  Crofs-fiaf ;  being  an  Iri- 
Arument  ultd  at  Sea,  for  taking  the  Altitude  of 
the  Sun,  Moon,  or  Stars,  with  ones  Face  towards 
the  Objeft. 

Fore-Staff j  is  an  Inflrument  ufed  at  Sea  to  take 
the  Sun’s  Altitude,  or  the  Height  of  the  Moon, 
or  any  Star  in  the  Night  ;  and  ’tis  lo  call’d,  be- 
caufe  when  ’tis  ufed,  your  Face  is  to  the  Objeft: 
Whereas  in  the  Ufe  of  the  £ack-Staff\  or  Davis’s 
Quadrant ,  the  Back  of  the  Oblerver  is  towards  the 
Sun.  The  Fore-faff  is  the  fame  with  the  Crofs - 
faff:  Which  you  will  find  fully  defer  ibed  under 
that  Word. 

FOREIGN,  is  in  Law  ufed  adjeftively,  being 
joined  with  divers  Subliantives  in  leveral  Senles : 
As, 

FOREIGN  Anfwer ,  is  fuch  an  Anfwer  as  is 
not  triable  in  the  County  where  it  is  made. 

FOREIGN  Attachment ,  is  an  Attachment  of 
Foreigners  Goods  found  within  a  Liberty  or  Citv, 
in  the  Hands  of  a  third  Perfon,  for  the  Satisfaftion 
of  fome  Citizen,  to  whom  the  laid  Foreigner 
oweth  Money. 

FOREIGN  Matter  ;  that  is,  Matter  triable  in 
another  County. 

FOREIGN  Oppofer ,  or  Appofer ,  is  an  Officer  in 
the  Exchequer,  to  whom  all  Sheriffs  and  Bay  lifts 
repair  to  be  appofed  by  him  of  their  Green  Wax, 
after  they  are  appofed  of  their  Sums  out  of  the 
Pipe-Office  ;  and  from  thence  draws  down  a 
Charge  upon  one  of  them  to  the  Clerk  of  the  Pipe: 
H  isBufinefs  is  to  examine  the  Sheriffs  EAreats  with 
the  Record,  and  to  ask  the  Sheriff,  what  he  fays 
to  every  particular  Sum  therein. 

FOREIGN  F/eayis  a  Refufal  of  the  Judge  as 
Incompetent,  becaule  the  Matter  in  Hand  was  not 
within  his  Precinft. 

FOREIGN  Service ,  is  fuch  Service,  whereby  a 
mean  Lord  holdeth  over  of  another,  without  the 
Compafs  of  his  own  Fee;  or  elle  that  which  a 
Tenant  performetb  either  to  his  own  Lord,  or  to 
the  Lord  Paramount  of  his  own  Fee. 

FOREST,  is  a  large  Wood  privileged  to  hold 
the  King’s  Gam  of  all  kind. 

The  Properties  of  a  Forefl  are  thefe; 

Firfl,  A  Forefl,  as  it  is  truly  and  flriftly  taken, 
cannot  be  in  the  Hands  of  any  but  the  King,  for 
none  hath  Power  to  grant  a  Com  million  to  be  a 
Juftice  in  Eyre ,  or  the  Forefl  but  the  King. 

The  lecond  Property  conliils  in  the  Courts,  as 
ihtjuf  ice-Seat  every  three  Years,  the  Swain- Mote 
thrice  every  Year,  and  the  Attachment  once  every 
forty  Days. 

The  third  Property,  are  the  Officers  belonging 
to  it,  for  the  Prefervation  of  the.  Vert  and  Venifon  ; 
as  the  JulUces  of  the  Forefl,  the  Warden  or  Keeper, 


Verderers,  Foreflers,  Agiftors,  Regarders,  Bayliffi, 
Beadles,  and  Inch  like. 

FORESTER,  is  a  Sworn  Officer  of  the  Forefl, 
appointed  by  the  King’s  Letters-Patent  to  walk  the 
Forefl  both  early  and  late,  watching  both  the  Vert 
and  V'enifon,  attaching  and  prefenting  allTrtlpalles 
againfl  them  within  his  own  Bailiwick  or  Walk : 
And  tho’  thefe  Letters-Patents  be  ordinarily  grant¬ 
ed  but  quam  d'mfe  bene  gefferint,  yet  fome  have  it 
to  them  and  their  Heirs,  and  thereby  are  call  ed 
Forefers  in  Fee. 

FORFEITURE,  in  our  Language,  lignifies  ra¬ 
ther  the  Effect  of  tranfgrefling  a  Penal  Law,  than 
theTranfgreffion  it  lelf;  as  Forfeiture  of  Efcheats. 

FORFEITURE  of  Marriage ,  is  a  Writ  lying 
againfl  him,  wno  holding  by  Knights  Service,  and 
being  under  Age,  and  Unmarried,  refufes  her 
whom  the  Lord  offers  him  with  his  Difparagement, 
and  marrieth  another. 

FORFEX,  is  an  Inflrument  to  pull  out  Teeth 
with  L. 

FORGERY:  See  the  next  following,  viz. 

F ORGER  of  faife  Deeds,  in  Law,  lignifies  ei¬ 
ther  him  that  fraudulently  maketh  and  publilheth 
faife  Writings ,  to  the  Prejudice  of  any  Man^s 
Right ;  or  elle  theWrit  that  Jieth  againfl  him  that 
committeth  this  Offence,  which  by  fome  is  called 
The  Writ  of  Deceit. 

FOR  LORN*  or  the  Enfans  Perdue  in  an 

Army. 

FORM  of  any  natural  Body,  is  the  effential, 
fpecifical,  or  diflinguiihing  Modification  of  the 
Matter  of  which  it  iscompoled,  lb  as  thereby  to 
give  it  fuch  a  peculiar  manner  of  Exillcnce  :  And 
this  is  an  Aggregate  or  Convention  of  as  many 
particular  Qualities,  as  ferve  to  denominate  the 
Body  of  fuch  a  Nature,  and  to  give  it  fuch  a 
Name  ;  and  which  diflinguifhes  it  from  other  Bo¬ 
dies.  Thus  the  Qualities  of  greateft  fpecifick  Gra¬ 
vity,  Fixity  in  the  Fire,  Duftility  under  the  Ham¬ 
mer,  Paucity,  and  yet  Largenefs  of  Pores,  Diifolu- 
bility  in  Aqua  regia  and  not  in  Aqua fortis ,  and 
Yellownefs  of  Colour,  make  up  the  form  of  that 
Metal  which  we  call  Gold.  So  that  ’tis  not  any 
kind  of  iubflantial  Soul  or  Subftance  diflinft  from 
Matter,  but  only  fuch  a  proper  and  agreeable  Con¬ 
vention  of  Accidents,  as  by  common  Confent  are 
reputed  fufficient  to  make  a  Portion  of  univerfal 
Matter,  belong  to  this  or  that  determinate  Genus 
or  Species  of  natural  Bodies.  But  yet  fome  are  of 
Opinion,  That  the  Human  Soul  may  properly 
enough  be  called,  a  Subfantial  Form. 

FORMATRlX,  The  antient  Philofophers 

FORMATRICE.J*  admitted  a  Virtus,  or  Fa~ 
cultas  formatrix ,  whereby  all  Bodies  had  their 
Forms  given  them. 

FORMEE,  as  a  Crofs  Formee,  [in  Heraldry ,J 
is  a  Crofs  narrow  in  the  Centre,  and  broad  at  the. 
Extremes,  molt  commonly  call’d  Patee. 

FORMED  Stones ,  are  with  the  Writers  of  Na¬ 
tural  Hiflory,  fuch  Bodies  as  being  either  pure 
Stone,  Flint,  orSparr,  are  found  in  the  Earth  fo 
formed,  as  that  they  bear  a  near  Refemblance  to, 
the  external  figure  and  fhape  of  Mufcles,  Cockles, 
Perewinkles,  and  other  Shells.  There  hath  been  a 
great  Difputt  amongft  the  Naturalifls,  how  thole 
Bodies  came  thus  formed,  and  a  great  many  have 
been  very  fond  of  (what  appears  to  me  as  a  very 
abfurd  Opinion)  viz.  That  thefe  are  only  a  Lufus 
Naturcepm\y  the  Sports  and  Diverlions  of  Nature, 
to  make  her  fell  merry  in  the  dark  Regions  of  the 
Earth.  But  Dr.  Woodward ,  in  his  Natural  Hi¬ 
flory 
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ftorv  of  the  Earth,  advances  a  very  fair  Solution  of 
this  Diiiiculty,  and  proves,  that  theie  formed 
Stones,  by  the  Diffolution  of  the  Earth  at  the  De* 
lupe,  were  then  made,  by  being  call  into  the  Ca- 
vities  of  thofe  Shells  which  they  reprelent,  the 
Shells  letving  as  Moulds  to  giv'e  them  them  proper 

°FORMEDON,  is  a  Writ  that  lies  for  him  that 
hath  Right  to  any  Lands  or  Tenements,  by  Venue 
of  an  Entail  :  It  lieth  in  three  lorts  5  . 

1.  Formedon  iu  the  Dcfcendcv ^  winch  lieth  for 
the  Recovery  of  Lands,  8c.  given  to  one :  and  the 
Heirs  of  his  Body,  ot  to  a  Man  and  his  V  tie,  and 
the  Heirs  of  their  Bodies,  or  to  a  Man  and  his  V  ire 
being  Couiin  to  the  Donor  in  frank- Marriage,  and 
afterwards  alienated  by  the  Donee;  for  alter  his 
Deceafe,  his  Heirs  frail  have  this  Writ  againit  the 

Tenant  or  Alliance.  ,  ,  „ 

2.  Formedon  in  the  Reverter ,  lieth  for  the  Do¬ 
nor  or  his  Heirs,  where  Land  entail’d  to  certain  and 
their  lfue,  with  condition  for  want  ol  inch  liiue, 
to  revert  to  the  Donor  and  his  Heirs,  againft  him 
to  whom  the  Donee  alienateth,  after  the  liiue  ex- 
tinft  to  which  it  was- entail’d. 

2.  Formedon  in  the  Remainder ,  lieth  where  a 
Man  giveth  Lands  in  Tail,  the  Remainder  to  an¬ 
other  ih  Tail;  and  afterwards  the  former  Tenant 
in  Tail  dieth  without  liiue  of  his  Body,  and  a 
Stranger  abateth;  then  he  in  the  Remainder  ihall 
have  this  Writ.  ■  ,  r  c 

FORMEE;  the  Term  fometimes  uled  tor  the 

Crofs  Patee  in  Heraldry  :  See  Patee. 

FORMELLA,  was  a  Weight  of  Lead  which  in 
<1  H  1  AD.  1267.  is  laid  to  contain  fix  Petra, 
except  2  lb.  Each  Petra  contain’d  12  lb. .and  each 
Pound  contained  the  Weight  of  25  Shillings 
FORMER,  is  the  Name  of  a  piece  ol  Wood 
turn’d  round  and  titled  to  the  Bore  of  a  piece  ot 
Ordnance,  on  which  arc  founded  the  Cartridges 
which  hold  the  due  Charge  of  Powder  for  theGun. 

FORMULiE,  is  the  Word  ufcd  for  the  Pleb¬ 
eians  Prefer ipt  ions.  Blanchard.  L. 

FORNICATION,  is  fometimes  uied  in  Arcni- 
teaure,  to  tlgnify  Arching  or  Vaulting. 

FORNIX,  is  the  Callous  Subftance  ot  the  Brain, 
fo  called,  becauie  it  feems  to  fuflain  the  Cavities  of 
the  Ventricles,  and  the  Bulk  ot  the  impending 

Brain,  like  an  Arch  or  Vault.  A.  . 

FOREPRISE,  [in  Law,']  an  Exception  or  Ke- 

^FORT,  is  a  Caftle,  or  a  Place  of  fmall  Extent, 
fortified  either  by  Art  or  Nature. 

FORT-ROYAL,  is  that  which  hath  20  fa¬ 
thoms  for  the  Line  of  Defence.  ™ 

FORT-STAPv,  is  a  Redoubt,  conf  ltuted  by  K.e- 
entring  and  Salient  Angles,  which  commonly  have 
from  5  to  8  Points;  See  more  under  the  Word 

& FORTIFICATION,  or  Military  Architecture, 
is  an  Art  thewing  how  to  fortify  a  Place  wit  1 
Ramparts ,  Parapets,  Moats,  and  other  Bulwarks, 
fo  The  end.  that  a  fmall  number  of  Men  within 
may  be  able  to  defend  themfelves  for  a  considera¬ 
ble  time  againft  the  Alfaults  of  a  numerous  Army 
without  ;  fo  that  the  Enemy  in  attacking  than 
mull  of  neceflity  fuffer  great  Lois. 


all  equal;  being  commonly  about  a  Mufket-iliot 
one  from  another.  .  4 

Irregular  Fortification,  is  that  where  the  Sidc.> 
and  Angles  are  not  at  all  uniform,  equi-diltant, 
or  equal  one  to  another.  ; 

Durable  Fortification ,  is  that  which  is  railed  to 

continue  a  long  while.  _  • 

Temporary  Fortification,  is  that  Which  lsereflet. 
upon  an  emergent  occafion  for  a  little  tune  ;  lucli 
are  all  iorts  of  Works  calf  up  for  the  ieizing  or 
maintaining  of  a  Poll  or  Paiiage,  as  alio  * Circion- 
v dilation's,  Contrdv dilutions,  Redoubts,  Trenches, 
Batteries,  &c; 


Fortification  is  either  Regular  or 

with  tefpeft  to  Time,  may  be  Qiitmguiih  d 
into  Durable  and  Temporary. 

Regular  Fortification,  is  that  which  is  built  on  a 
Regular  Polygon,  the  Sides  ana  Angles  whereof  are 

*  Vol.  1. 


The  principal  Maxims  of  Fortification  are  thefe  » 

1.  Every  Place  within  the  Fortification  ought 
to  be  flank’d;  that  is,  feen  iidewife,  or  defenhble 
from  the  other  Parts,  fo  that  there  may  be  nb 
Place  in  which  an  Enemy  can  lodge  himfelf  undis¬ 
covered  by  thoffc  that  are  within,  and  that  both 
from  the  front,  thefides,  even  trom  behind,  if  poR 

fible.  .  ..  - 

2.  The  Fortrefs  ought  to  command  all  1  laces 
round  about;  and  therefore  ail  tire  Out-works 
mull  be  lower  than  the  Body  of  the  Place. 

2.  The  Works  that  are  moil  remote  from  the 
Centre  of  the  Place,  ought  always  to  be  open  to 

thofe  that  are  more  near. 

4.  The  Angle  Flanquant,  or  the  Point  ot  the 
Bajtion ,  ought  to  be  at  lead  of  70  Degrees,  or  as 
fome  fay  (Mr .VaubanJ  not  more  than  100,  or 

Ids  than  60,  ■  . 

5.  The  Angle  of  the  Courtine  ought  never  to  be 

lets  than  90,  or  greater  than  100  Degrees,  becaufe 
if  it  be  larger,  his  too  much  fubjeft  to  the  View 

of  the  Enemy.  , 

6  The  greater  the  Flank  and  Derhigorge  is  in 
Proportion  to  other  Things,  the  better  ;  becaufe 
there  is  both  more  room  to  retrench  m,  and  alio 
becaufe  there  may  be  made  retiring  Flanks,  which 
add  very  much  to  the  Strength  of  a  Place. 

7.  The  Line  of  Defence  ought  never  to  exceed 
Point-blank  Musket-ihot,  which  is  about  120  or 

125  Fathoms.  ■ 

8.  The  j Bajlions  that  are  not  too  little,  nor  yet 
too  exceifively  big,  are  to  be  preferred  before  others ; 
and  the  Angle  ot  a  Bailion  ihould  not  exceed  loo, 

nor  be  lefs  than  60  Degrees.  _  ,  . 

o.  The  greater  the  Angle  that  is  made  by  the 
outward  Polygon  and  the  Face  fhall  be,  the  greater 

is  the  Defence  of  the  Face. 

10.  Whatfoever  mclofes  a  durable  Fortification, 

mult  be  either  Flank,  Face,  or  Curtain  ;  and  built 
fo  well  3  that  the  firft  DMcharge  of  the  Cannon  may 
not  be  able  to  pierce  through  it.  _ 

11.  ’Tis  impoflible  to  fortify  a  Triangle  after 

the  common  Way,  becauie  the  Angle  of  the  Gorge 
is  always  lets  than  90  Degrees.  . 

12.  The  acuter  the  Angle  at  the  Centre  is,  the 
Place  is  by  fo  much  the  ftronger,  becauie  it  will 

have  the  more  Sides.  ,  _  - 

12  In  a  Regular  Fortification  the  Face  mult 
never  be  lefs  than  half  the  Curtain  ;  and  the  Faces 
of  the  Baftion  ought  to  be  defended  by  tbeimall 
Shot  of  the  oppoiite  Flanks. 

14.  Dry  Trenches  are  pieferable  to  thole  filed 
with  Water,  efpeciafiy  in  great  Places;  where  Sal¬ 
lies,  Retreats,  and  Succours  are  frequently  necei- 
iary  ;  but  in  lmall  Fortreifes,  Water  Trenches  that 
cannot  be  drained  are  heft,  becauie  there  is  no  need 
of  Sallies  Succours,  8c. 

2  H  h 
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1  he  Explanation  for  the  Plate  of  Fortification. 


A  A  Single  Baflion. 

B  A  Double  Baflion  or  Cavalier ,  to  overlook 
the  Enemy’s  Baftions,  and  to  fcour  their 
Trenches. 

C  A  1 1 at t  Baflion  ;  which  is  made  when 
the  Line  of  Defence  is  too  long  *  i.  e. 
exceeds  150  Fathom,  which  is  the  Di- 
ftance  a  Musket  will  be  fure  to  do  Ex¬ 
ecution.  Wherefore  this  Platt  Baflion 
is  placed  in  the  middle  of  the  Cur¬ 
tain. 

D  A  Half  Baflion  placed  on  the  Side  of 
a  River. 

E  A  Baflion  Tenailed ;  when  the  Angle  of 
the  Baftion  is  lefs  than  70  Degrees. 

F  A  Ravelin  which  covers  the  Gates,  Bridges 
and  Curtains.  Sometimes  thefe  Ravelins 
have  Flanks  made  to  them,  as  G. 

G  A  Ravelin  with  Flanks. 

H  An  Half-Moon ,  made  to  cover  the  Flanked 
Angle  of  the  Baftion.  The  Gorges  of  Half- 
Moons  are  circular. 

I  Counter -Guardy  which  are  raifed  inftead  of 
Half-Moons. 

K  A  Single  Tenaille. 

L  A  Queue  D*yrondey  or  Swallow s-Tail : 
So  called,  becaufe  its  Sides  inftead  of 
being  parallel,  open  or  fpread  towards 
the  Head,  and  grow  narrow  at  the 
Gorge. 

M  A  Bonnet  a  Prefix  or  Priefl? s-Cap  : 
Some  call  them  Double  Tenailles.  But 
they  differ  from  a  7 'enaillei  becaufe  its 
Sides  are  not  parallel,  but  fpread  or 
open  out  towards  the  Campaign  like  a 
Swallow* s  Tail.  This  Work  hath  two 
Angles  Saillant ,  and  two  Inwards. 

N  A  Horn-Work ,  whofe  Head  is  fortified 
with  two  Dcmi-Baftions,  or  EpauhnentSi 
join’d  by  a  Curtain,  and  clofed  by  pa¬ 


rallel  Sides  ending  at  the  Gorge  of  the 
Work.  Thefe  Horn-Works  are  ufed  to 
cover  the  Gates,  &c.  inftead  of  Te- 
nailles. 

N  2,  A  Horn-Worki  whofe  Sides  are  not 
parallel. 

O  A  Crowt2-Worky  whofe  Defign  is  to  co¬ 
ver  fome  large  Spot  of  Ground  to  de¬ 
fend  a  Riling- Ground,  or  to  defend  the 
Head  of  a  Camp  that  is  intrenched  i 
*Tis  the  largeft  of  all  Outworks,  hav¬ 
ing  a  large  Gorge,  and  two  Sides,  end¬ 
ing  towards  the  Campaign  in  two  De¬ 
mi- Baftions  ;  each  of  which  joins  by  a 
Curtain,  to  an  entire  Baftion  that  is  at 
the  Head  of  the  Work. 

P  Tenailles  to  defend  the  Ditch. 

Q_  An  Half-Moon  covered  with  two  Coun¬ 
ter-Guards  R  R,  to  make  it  the  (Iron- 
crer 

S  S  Places  of  Arms  on  the  Counter/ carp, 
being  open  Spots  of  Ground  for  the 
Garrifon  to  Rendezvous  on  an  Alarm* 
crc. 

t  The  Ditch. 

T  T,  & c.  The  Counter f carp,  or  Covered ■* 
Way. 

g  gf  &c.  The  Glacis. 

V  A  Retrenchment  within  or  behind  a  Breach  j 
as  X. 

W  A  Place  for  a  Magazine. 

Ill  Talk  fades. 

a  a  Redoubts. 

bib  Batteries. 

c  Lines  of  Communication. 

d  d  Trenches ,  by  which  rhe  Approaches  arc 
carried  on. 

e  Mine  under  the  Glacis  and  Covered- Way 
of  the  Horn-Work. 

f  A  Lodgment  at  the  Foot  of  the  Glacis , 


Explanation  of  the  Profile. 


v  a  The  Bafe  of  the  Rampart  -  70  Feet 

t  s,  q  0  Its  Height  - -  j 6 

r  s  The  Inward  Talu  — -  — -■■■  ■  16 

0  a  The  Outward  Talu  —  ■  —  8 

/  q  The  Bafe  of  the  Parapet  ■  — —  2 1 
Z  d  The  Inward  Height  ■*—  ■  — — .  6 

n  p  The  Outward  Height  - - -  4. 

n  q  The  Outward  Talu  of  the  Parapet -  % 

0  d  The  Inward  - -  * - •  \ 

y  l  The  Breadth  of  the  Foot  Bank  - -  3 

y  x  The  Height  of  it  - -  - -  t± 

t  y  The  Terre-Plane.  — *  25 


a  e  The  Berme  ■  ■■■  ■  -  —  ■  ■<  3  Feet 

e  g  The  Breadth  of  the  Moat  •  1 1 2 

i  f  Its  Depth  - -  -  -  1 2 

f  h  Its  Breadth  at  the  Bottom  — ; -  88 

e  s  k  g  The  Talus* Si  each  -•  1  1 2 

c  g  The  little  Ditch  at  the  Bottom  of  the  Moat  1 8 

q  w  Its  Depth - -  -  5 

g  c  The  Covert-Way  1  - —  18 

c  d  The  Seat  of  the  Parapet  —  -■  — —  60 

c  f  Its  Height  - -  ■■  .  — — .  ^ 

f  d  The  Glacis 


FOR- 
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FORTIFICATION.  Writers  on  this  Subjett. 

Sir  Jonas  Moor’s  Modern  Fortification.  London , 
1673.  8vo. 

Nouvelle  Maniere  de  Fortifier  les  Places-^  par  M. 
Blondel.  Hague ,  1684. 

La  Grand  Art  d’  Artilleries  par  Cafimir  Symyen » 
'wicks.  Frankfort ,  1676. 

Les  Fortifications  d’  Antoine  de  ViHe.  Lyon ,  1618. 

Fortificationi di  Buono  ajuto  Lorini.  Venet.  1 597. 

Corona  Militari  d’  Art'wlieri a  di  Aleffandro  Capo, 
ibid.  1602. 

F.  L.  V egetius  &  alii  de  Re  Militari ,  cum  Fig. 
Paris ,  1535. 

Cohorn’s  Fortification,  Eng.  by  Cap.  Savery. 

Blondeli’s  Art  de  fetter  des  Bombes. 

Anderfon’s  Gunnery. 

Fortification  and  Military  Difcipline,  by  Cap, 
John  Steed. 

Norwood’s  Fortification. 

L’  Arte  de  Fortifier ,  par  M.  Dechales. 

L’  Arte  de  Fortification ,  par  M.  Ozanam. 

FORTINGLES,  the  fame  with  Farthingdell ; 
z.  e.  the  fifth  Part  of  an  Acre ,  Penny ,  &c. 

FORTINS,  or  Field-Forts ,  are  Sconces  or  little 
Fortreifes*  whole  flank’d  Angles  are  generally  di- 
ilantone  from  another  120  fathom,  but  their  ex¬ 
tent  and  figure  are  different,  according  to  the  Situ¬ 
ation  or  Nature  of  the  Ground  ;  fome  of  them 
having  whole  Baflions,  and  others  only  Demi-Ba- 
Jftions.  They  are  made  ufe  of  only  for  a  Tune* 
either  to  defend  the  Lines  of  Circumvallation ,  or 
to  guard  fome  PalTage  or  dangerous  Poll. 

FORTITUDE,  is  that  Virtue  which  enables  us 
to  perfevere  in  doing  well,  notwith landing  any 
Dangers*  Obftacies,  or  Difficulties,  we  may  meet 
with  in  the  Performance  of  what  we  know  to  be 
our  Duty. 

FOSSA,  is,  according  to  fome  Artatomifts,  the 
Term  for  the  middle  Part  of  the  Cervix ,  or  hinder 
Part  of  an  Humane  Neck.  The  upper  Part  being 
Called  Lophia ,  and  the  lower  Epimis. 

FOSSA  Magna *  'T  [in  Anatomy f\  is  an  ob- 

FOSSA  Navicularis,j  long  Cavity  forming  the 
inlide  of  the  Pudendum  Muliebre ,  prefenting  it 
felf  upon  the  opening  the  Labia ,  in  the  middle 
whereof  are  the  Car unc aide  Myrtiformis. 

FOSSATORUM  Operation  was  antiently  the 
Service  of  Work  and  Labour  done  by  Inhabitants 
and  adjoining  Tenants  for  Repair  and  Mainte¬ 
nance  of  the  Ditches  round  the  City  or  Town,  for 
which  fome  compounded,  paying  a  Duty  called 
Fojfagium.  L. 

FOSSILS:  All  Bodies  whatever  that  are  dug  out 
of  the  Earth,  are  by  Naturalifts  commoiil  V  treated 
of  under  this  general  Title  of  FoJJils  :  But  thele 
may  be  diftinguifhed  into  two  Claifes. 

Firji,  Such  as  are  Natives  of  the  Earth :  Or, 

Secondly ,  Such  as  are  Adventitious *  and  repofi- 
ted  in  the  Earth  by  the  Univerfal  Deluge ,  or  by 
Ibme  other  means* 

Of  which  latter  Sort  are  the  Exuvite  of  Sea  and 
Land  Animals the  foJJil-Shells ,  Bones ,  Teeth ,  &c. 
which  are  plentifully  found  in  the  Earth,  and  by 
fome  Writers  have  been  erroneoufly  thought  a  iort 
of  Stones  that  are  peculiar,  and  as  they  Ipeak* 
fui  Generis. 

The  following  Table  of  fucli  fojjils  are  as  Natives 
of  the  Earth,  confifts  only  of  the  Heads  and  Titles 
extratted  out  of  a  Natural  Kifiory  of  thele  Bodies , 
compofed  by  Dr.  Woodward ,  and  founded  wholly 
upon  Experiments  and  Obfervations  made  upon 
them* 


In  this  Table  they  are  rank’d  and  diflributed  ac¬ 
cording  to  their  Natural  Properties ,  and  their 
lations  to  each  other. 


Chap.  1.  EARTHS. 

The  Englifi:,  Bohemian ,  and  the  Armenian  Bol'efc 
Umbre.  Ochre,  yellow  and  red. 

Tripela.  Terra  Militenlis. 

Chalk.  Steinomarga,  or  Lac  Lunae. 

The  common  black  Vegetable  Earth. 

Loam.  Marie.  Clay. 

Terra  Lemnia.  Tobacco-pipe  Clay. 

Argilla,  or  Potter’s  Earth.  Porqellana. 

Steatites*  ot  Soap-Earth.  Fuller’s  Earth; 

Chap.  2.  S  T  O  N  E  S. 

Sett.  1*  The. fie  that  are  found  in  larger  M a  fifes  * 

Lapis  Molaris,  or  Mililone.  Grind-ftone. 
Sand-Hone,  or  Saxum-arenarium.  Free-ftone. 
Saxum  calcarium*  or  Lime-Hone.  Whetflone. 
RagHone. 

Lapis  fillilis,  or  Slate. 

Hone.  Oilllone.  Touchflone. 

Alabafier.  Marble. 

Ophites.  Porphy  rites. 

Sett.  2.  Stones  found  in  lefifier  Mafifes. 

Art.  I.  Thofe  that  do  not  exceed  Marble  in  Hard * 

nefs. 

§.  1.  Thofe  that  are  of  an  indeterminate  Figure 
and  TeJeture . 

The  coarfer  gritty  Pebbles. 

Lapis  Violaceo  Odore. 

§.  2.  Thofe  that  are  of  an  indeterminate  Figure ,  but 
of  a  regular  Texture. 

Gypfum  Striatum,  Englifh  Talk. 

Amianthus  live  Aibeflos.  Alumen  plumofum. 
Talk. 

§.  3.  Thofe  that  are  commonly  of  determinate  Figures 

Selenites.  Lapis  Spicularis,  or  Mufcc'vy  Glafs. 
Ludus  Helmontij,  or  the  Waxen  Vein. 
LapidusTubulis  referti,  or  the  Piped  Waxen  Vein*. 
Belemnites,  or  the  Thunder-Hone. 

The  Follil  Coralloid  Bodies,  limple  and  branched* 
and  the  Stones  related  to  them*  e.  gr. 
Stelechites.  Mycetites.  Porpites. 

Allroites  The  Honey-comb-fione. 

Fluor  or  Spar*  Stalattites,  Stalagmites. 

OHeocolla. 

Art.  2.  Stones  found  in  lefifier  Mafifes,  that  do  exceed, 
Marble  in  Hardnefis. 

Thofe  comprehended  under  this  fecohd  Article, 
are  ufuallv  called  Gems ,  or  Precious  Stones.  The 
Whole  Tribe  of  thefe  are  exhibited  here  *  and  in¬ 
deed  none  but  them,  excepting  Pebbles  and  Flints, 
which  are  rank’d  of  courfe  along  with  the  Agate- 
kind,  to  which  they  really  belong* 

1.  Thofe 
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§.  i.  Thofe  that  are  Opaque. 

Subdivifion  I.  Of  one  Colour. 

TheTurcois.  The  Nephritick  Stone,  The  Mala¬ 
chite.  The  two  lafl  are  fometimes  a  little  varie¬ 
gated. 

Subdivifion  2.  Of  different  Colours  mix’d  in  the 

fame  Body. 

Lapis  Lazuli.  Heliotropium,  or  Blood-flone. 

The  Jafper. 

2.  Semi-pellucid  Stones. 

Subdivifion  I.  With  Colours  changeable ,  according 
to  the  different  Pofition  of  the  Stone  to  the  Light. 

Oculus  Cati.  The  Opal. 

Subdivifion  2.  With  Colours  permanent. 

The  finer  Febbles  and  Flints,  Agates.  The  Chal¬ 
cedony. 

Mocho-flones.  The  Oculus  Beli.  Onyx,  and  Sar. 
donyx. 

The  white  Cornelion.  The  red  Cornelion,  and 
the  Beryl. 

§.  3.  Stones  Diaphanous ,  with  Colours. 

1.  Yellow ,  or  partaking  of  it. 

The  Topaz.  The  Jacinth. 

§§.  2.  Red ,  or  partaking  of  it. 

The  Gran  ate.  The  f  everal  Sorts  of  Rubies, 

The  Amethyft. 

§§.  3.  Blue ,  or  partaking  of  it. 

The  Saphire.  The  Water  Saphire.. 

The  Aquemarine. 

§§.  4.  Green ,  or  partaking  of  it. 

The  Emerald.  The  Chryfolite. 

§.  4.  Stones  Diaphanous ,  and  without  Colours. 

Cryftal.  The  Pfeudo  adamantes. 

The  white  Saphire.  The  Diamond. 

Chap.  3.  S  A  L  T  S. 

Follil  or  Rock  Salt.  SalGemmeum. 

TheTincal  of  Perfia.  The  Natron  of  Egypt. 
Nitre,  or  Salt  Petre. 

Alum.  Vitriol. 

Chap.  4.BITUMIN  A. 

§.  1.  Liquid. 

Naptha.  Petroleum.  Oleum  terras  Barbadenfis. 

§.  2.  Solid. 

Succinum,  or  Amber.  Bitumen.  Pilfafphalton. 
Gagates,  or  Jet.  Ranal.  Coal. 

Chap.  5.  MET  ALLLICK.  MINERALS, ' 

Mercury.  Cinnabar,  the  Mineral  out  of  which  ’ns 
drawn.  Arfenick. 

Sulphur.  Pyrites,  Marcafita.  Cobalt. 


Lapis  Calaminaris.  Antimony. 

Bifinuth,  or  Tin-Glafsi  Speltre,  or  Zink. 

Nigtica  fabnlis  Mereti,  or  Black  Lead. 

Chap.  6.  METAL  S. 

Tin.  Lead.  Silver.  Gold. 

Copper.  The  Lapis  Armemus  is  a  Copper-Ore. 
Iron.  The  Haematites  is  an  Iron  Ore.  There  is 
alfo  a  little  Iron  in  the  Loadflone.  Manganefe, 
Emery,  the  .Etites  ferruginofa,  the  Mineral  Be- 
zoar,  the  Geodes,  and  the  Enhydros. 

Native  FOSSILS^  are  thofe  which  may  be  pro¬ 
perly  call’d  Fcjjils ,  and  are  ttri&ly  defin’d  to  be 
lenfible  Bodies  generated  and  growing  in  and  of  the 
Earth  ;  the  confiituent  Parts  of  which  are  fo  fim- 
ple  and  homogeneous,  that  there  is  no  apparent  di- 
ttin&ion  of  Veifels  and  Juices  between  the  part  and 
the  whole  ;  and  are  either  Simple  or  Compound. 

Simple  Fefjils  are  fuch,  the  Parts  of  which, 
however  they  may  be  divided,  are  all  of  the  fame 
nature;  i.e.  of  the  fame  Gravity,  Magnitude,  Fi¬ 
gure,  Hardnefs,  and  Mobility.  As  Quickfilvet, 
which  however  it  be  divided,  is  always  found  the 
fame. 

Compound  Fcjjils ,  are  fuch  as  are  capable  of  be* 
ing  divided  into  different  or  diilimilar  Parts ;  as 
Antimony ,  which  may  by  Fire  be  refolved  into  a 
metalline  Part ;  and  Sulphur, 

Adventitious  Fcjjils include  the  fubterrane- 
j Foreign  Fcjjils ,  J  ous  Exuviae  of  the  Sea. 

FOTMEL,  [in  Old  Times  f\  was  a  Weight  of 
Lead,  containing  ten  Stone,  or,  at  that  time,  feven- 
ty  Pounds;  as  appears  from  the  Cartul.  St.  Albany 
Ai  S.  in  the  Cotton  Library. 

FOTUS,  the  fame  with  Fomentum , 

FOVEA  Cordis ,  the  fame  wirh  Anricardium. 
FOUCADE,  the  fame  with  Fougade. 
FOUGADE,  or  Fongafs ,  is  a  fmall  Mine  dug  in 
form  of  a  Well,  in  a  Place  ready  to  be  gained  by 
the  Enemy,  fo  that  when  they  have  made  them*, 
lelves  Matters  thereof)  it  is  fprung  like  a  Mine  by 
the  means  of  a  Saucidge. 

They  are  alfo  prepar’d  under  a  Work  which  is 
to  be  blown  up,  and  are  charged  with  Barrels  or 
Sacks  of  Powder  cover’d  with  Earth. 

FOUL,  a  Word  ufed  at  Sea  in  two  Senfes ; 
when  a  Ship  has  been  long  untrimmed,  fo  that 
Grafs,  Weeds,  Barnacles,  or  Perewincles,  ttick  or 
grow  to  her  Sides  under  Water,  fhe  is  then  laid  to 
be  foul.  They  fay  alfo  a  Rope  is  foul,  when  it  is 
either  tangled  in  it  felf,  or  hundred  by  another,  fo 
that  it  cannot  run  or  be  haled. 

FOUL-WATER :  A.  Ship  is  faid  to  make  foul- 
Water ,  when  being  under  Sail,  fhe  comes  into  fuch 
Shole  or  fhallow  Water,  that  though  her  Keel  do 
not  touch  the  Ground,  yet  fhe  comes  fo  near  it, 
that  the  Motion  of  the  W  ater  under  her  raifeth  the 
Mud  from  the  Bottom,  and  fo  poliuteth  or  fouleth 
the  Water. 

FOUNDAY,  is  a  Word  ufed  in  the  Iron  Works, 
for  the  Space  of  fix  Days;  in  which  time  they  ufu* 
ally  make  about  eight  Tun  of  Iron. 

FOUNDER  :  A  Ship  is  faid  to  founder  at  Sea, 
when  by  any  extraordinary  Leak,  or  by  a  great 
Sea  breaking  in  upon  her,  lhe  is  fo  filled  with  Wa¬ 
ter,  that  fhe  cannot  be  freed  of  it,  nor  is  fhe  able 
to  lwim  under  it,  but  finks  with  the  Weight 
thereof. 


FOUN, 
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FOUNTAIN.  VonJintSliob  of  an  Artificial 

Fountain ,  playing  by  the  Springs  or  Elajiicity 

of  the  Air. 

A  VjEjflel,  proper  for  a  Refervoir,  as  A  £,  Tab. 
Hydrafilicks  Fig.  17.  is  provided  of  Metal,  Glafi, 
or  the  like,  e  nding  in  a  lmall  Neck  c ;  a  top  thro’ 
this  Neck  a  Tube  is  put,  c  a ,  traverling  the  mid* 
die  of  the  Vtlfel,  till  its  lower  Orih.ce,  J,  nearly, 
but  not  ablolutely,  reach  the  bottom  of  the  Velfel : 
The  Velfel  being  lirft  half  fill’d  with  Water,  the 
Neck  is  fo  contrived,  that  a  Syringe,  or  conden¬ 
sing  Pipe,  may  be  fcrewed  upon  the  Tube  ;  by 
means  whereof,  a  large  Quantity  of  Air  may  be  in¬ 
truded  thro’  the  Tube  into  the  Water  ;  out.  of 
which  it  will  difcngage  it  felf,  and  emerge  into  the 
vacant  Part  of  the  Velfel,  and  lie  over  the  Surface 
of  the  Water,  CD. 

Now,  the  Water  here  contain’d,  being  thtis 
prefs’d  by  the  Air,  which  is  e.gr.  twice  as  denfe 
as  the  external  Air  ;  and  the  elaltick  Force  of  Air 
being  equal  to  its  gravitating  Force,  the  Effect 
will  be  the  lame  as  if  the  Weight  of  the  Column 
of  Air  over  the  Surface  of  the  Water,  were  double 
that  of  the  Column  prefling  in  the  Tube  ;  fo  that 
the  Water  mull  of  necefiity  fpout  up  thro’  the  Tube, 
with  a  force  equal  to  the  Excels  of  Prelfure  of  the 
included,  above  that  of  the  external  Air :  See  Air. 

ConJlruElion  of  an  Artificial  Fountain,  playing  by 
the  Prejfiure  of  the  Water. 

Having  the  Conveniency  of  a  Fund,  or  Refor- 
voir  of  Water,  in  a  Place  conliderably  higher  than 
that  where  the  Fountain  is  to  be,  (whether  that 
Fund  have  been  plac’d  there  by  Nature;  or  whe¬ 
ther  it  have  been  rais’d  for  the  Purpofe,  by  a  pro¬ 
per  Engine  ;  as  a  Pump*  Syphon,  Spiral  Screw, 
or  the  like)  from  the  Refervoir  lay  vertical  Tubes 
f'-r  the  Water  todefcend  thro’ ;  and  to  thefe  vertical 
Tubes,  fit  other  horizontal  ones,  under  Ground, 
to  carry  the  Water  to  the  Place  where  the  Foun* 
tain  is  to  play. 

Laftly,  from  thefe  horizontal  Tubes  ere£t  other 
vertical  ones,  by  way  of  Ajutages,  Jets,  or  Spouts; 
their  Altitude  being  much  lefs  than  that  of  the 
Tubes  whereby  the-Water  was  brought  to  the  ho¬ 
rizontal  ones. 

Then  will  the  Water,  by  the  Prelfure  of  the  fu- 
perincumbent  Column,  be  fpouted  up  at  the  Jets, 
and  that  to  the  height,  or  level  of  the  Water  in  the 
Refervoir  ;  and  this,  howfoever  any  of  the  Tubes 
be  bent  or  incurvated  :  The  Demonfiration  hereof, 
fee  under  Fluids. 

Thus  may  Water  be  fpouted  to  any  given  height 
at  pleafure ;  the  Tubes  may  be  fo  proportioned, 
as  to  yield  any  given  Quantity  of  Water,  in  a  gi¬ 
ven  time  ;  or  feveral  Tubes  of  the  fame  Fountain 
may  be  made  to  yield  Water  in  any  given  Ratio  : 
Or,  lafily,  different  Tubes  may  project  the  Water 
to  diflerent  Altitudes.  Rules  for  all  which,  the 
Reader  will  find  among  the  Laws  of  Fluids. 

Thefe  aerial,  or  aquatic  Fountains,  may  be  ap¬ 
plied  in  various  manners ;  fo  as  to  exhibit  various 
Appearances  :  From  thefe  alone,  arife  the  great 
eft  Part  of  our  artificial  W ater- Works. 

An  inltance,  or  two,  will  not  be  difagreeable. 


Fig.  18.)  into  this  fit  feveral  other  Tubes  ;  Ibni? 
horizontal,  others  oblique ;  ibme  inclining,  others 
reclining;  0  P,-MAr,  F  L,  &c. 

Then  as  ail  Water  retains  the  Dire&ion  of  the 
Aperture  thro’  which  it  is  fpouted;  that  ifluing 
thro’  A ,  will  rife  perpendicularly  ;  and  that  thro’ 
A,  H,  N,  P,  A,  will  defcnbe  Arches  of  diflerent 
Magnitudes,  and  tending  different  ways. 

Or  thus:  Suppofe  the  vertical  Tube  A  B,Fig.  19. 
thro’  which  the  Water  arifes,  to  be  flopp’d  a  top, 
as  in  u4 ;  and  inftead  of  Pipes,  or  Jets,  let  it  be 
only  perforated  with  little  Holes  all  round,  or 
only  half  its  Surface  ;  then  will  the  Water  1’pin 
forth  in  all  Directions  thro’  the  little  Apertures ; 
and  to  a  Diftance  proportional  to  the  Height  of 
the  fall  of  the  Water. 

And  hence,  if  the  Tube  A  B  be  fuppos’d  the 
height  of  a  Man;  and  be  furnifh’d  with  an  Epi- 
Jlomium ,  or  Cock  at  C ;  upon  opening  the  Cock, 
the  Spectators,  dreaming  of  no  fuch  matter,  will 
be  cover’d  with  a  Shower. 

It  muft  be  here  oblerved,  that  the  Diameters  of 
the  Apertures,  by  which  the  Water  is  emitted, 
muft  be  conliderably  lefs  than  thole  of  the  Tubes, 
in  which  the  Water  is  brought ;  left  the  Reliltance 
of  the  Air,  and  other  Impediments,  fpecify’d  un¬ 
der  fluid,  break  the  force  of  the  Water. 

A  Fountain  playing  by  Draught  of  the  Breath. 

Suppofe  A  B,  Fig.  20.  Glafs  or  Metal  Sphere, 
wherein  is  fitted  a  Tube,  C  D ,  having  a  little 
Orifice  in  £7,  and  reaching  almoft  to  Z),  the  bot¬ 
tom  of  the  Sphere.  If  now  the  Air  be  lucked 
out  of  the  Tube  CD,  and  the  Orifice  Cbe  imme¬ 
diately  immerg’d  under  cold  Water;  the  Water 
will  alcend  thro’  the  Tube  into  the  Sphere. 

Thus  proceeding,  by  repeated  ExluChons,  till 
the  Velfel  be  above  half  full  of  Water  ;  and  then 
applying  the  Mouth  to  C ,  and  blowing  Air  into 
the  Tube;  upon  removing  the  Mouth,  the  Water 
will  fpout  forth. 

Or,  if  the  Sphere  be  put  in  hot  Water,  the  Air 
being  thereby  rarify’d,  will  make  the  Water  Ipoufc 
as  before. 

This  kind  of  Fountain  is  call’d  Pila  Heronis ,  or 
Hero’s  Ball ;  from  the  Name  of  its  Inventor. 

A  Fountain ,  the  Stream  whereof  raifes ,  and  plays 
a  Brafs  Ball. 

Provide  a  hollow  Erafs  Eall,  A ,  Fig.  it.  made 
of  a  thin  Plate,  that  its  Weight  may  not  be  too 
great  for  the  force  of  the  Water.  Let  the  Tube 
B  C ,  through  which  the  Water  riles,  be  exactly 
perpendicular  to  the  Horizon. 

Then  the  Ball  being  laid  in  the  bottom  of  the 
Cup  or  Bafon  E,  will  be  taken  up  in  the  Stream, 
and  fuflain’d  at  a  conliderable  Height,  as  A,  aU 
ternately  vibrating,  or  playing  up  and  down. 

Hence,  as  the  figure  of  the  Ball  contributes  no¬ 
thing  to  its  reciprocal  Rife  and  Fall;  any  other 
Body,  not  too  heavy,  may  be  lubftituted  in  lieu 
thereof,  e.gr.  a  Bird  with  its  Wings  fir  etch’d  forth. 

But  A Tote,  that  as  ’tis  necelfary  the  Globe,  when, 
on  the  Defcent,  fhou’d  keep  the  fame  precife  Per¬ 
pendicular  wherein  it  role,  (fince  otherwife  it 


„r  .  ..  wou’d  mifs  the  Stream,  and  fall  downright ;  ) 

A  Fountain  that  Jhall  fpout  the  14  ater  m  various  ^ucy1  a  pountain  Ihou’d  only  be  play’d  in  a  Place 

Directions.  - 


Suppofe  the  vertical  Tube  or  Spout,  in  which 
the  Water  riles,  to  be  A  E,  (Table  Hydraulicks , 

Yol.  j. 


free  from  Wind. 


Ii 


A  Fcun • 


F  O  U 


FRA 


A  Fountain  which  [pout s  the  Water  in  manner  of 

a  Shower. 


A  Fountain  that  begins  to  play  upon  the  lighting  of 
Candles ,  and  ceafes  as  they  go  cut. 


To  the  Tube  wherein  the  Water  is  to  rife,  fit  a 
fphericalor  lenticular  Head,  AB,  ( Fig.  22.)  made 
of  a  Plate  of  Metal)  and  perforated  a-top,  with 
a  great  number  of  little  Holes. 

The  Water  riling  with  Vehemence  towards  A  B , 
will  be  there  divided  into  innumerable  little 
Threads,  and  afterwards  broke,  and  difperfed  into 
the  fineft  Drops. 

A  Fountain  which  fpreads  the  Water  in  form  of  a 

Clcath. 

To  the  Tube  A  B,  (Fig.  23.)  folder  two  fpheri- 
cal  Segments  C'and  D,  a  1  mo  ft  touching  each  other, 
with  a  Screw  E,  to  contract  or  amplify  the  Inter¬ 
lace  or  Chink  at  pleafure. 

Others  chufe  to  make  a  fmooth  even  Nitch,  in 
a  lpherical  or  lenticular  Head,  fitted  upon  the 
Tube. 

The  Water  fpouting  thro’  the  Chink  or  Nitch, 
will  expand  it  lelf  in  manner  of  a  Cloath. 

Fountains  wherein  the  Water  [pouts  cut  of  the 
Figures  of  Men ,  and  other  Animals. 

Since  Water  may  be  derived  or  conveyed  by 
Tubes  in  any  Situation,  and  always  retains  the  Di¬ 
rection  of  the  Aperture,  all  here  required  is,  to 
inclole  Tubes  within  the  figures  of  Men,  or  other 
Animals,  having  their  Orifices  in  thole  Parts 
whence  the  Water  is  to  fpout  forth. 

From  the  Principles  hitherto  laid  down,  it  will 
be  very  eafy  to  reduce  whatever  relates  to  the  fur¬ 
niture  of  Fountains ,  and  the  various  forms  Water 
may  be  put  into  by  their  means ;  all  depending 
bn  the  Magnitude,  Figure,  and  the  Direction  of 
the  Ajutages,  or  Apertures. 

A  Fountain ,  which  when  it  has  done  fpouting, 
may  be  turn'd  like  an  Hour-Glafs. 

Provide  two  Veftels,  L  M ,  and  NO,  ( Fig.  24.J 
to  be  fo  much  the  bigger  as  the  Fountain  is  to 
play  the  longer ;  and  placed  at  fo  much  the  greater 
diftance  from  each  other,  P  N,  as  the  Water  is 
defir’d  to  fpout  the  higher. 

Let  B  AC  be  a  crooked  Tube,  furnifh’d  in  C 
with  a  Cock  ;  and  FED  another  crooked  Tube, 
furniftru  with  a  Cock  in  D :  In  I  and  K  are  to 
other  leffer  Tubes  open  at  both  ends,  and  reaching 
near  to  the  bottoms  of  the  Veftels  NO,  and  L  M', 
to  which  the  Tubes  #  R,  and  S  T,  are  likewife 
to  reach. 

If,.  now,  a  Veftel  L  M  be  filled  with  Water,  it 
will  delcend  thro’  the  Tube  B  A,  and  upon  open¬ 
ing  the  Cock  C,  will  fpout  up  near  'to  the  height 
of  K :  and  after  its  fall  again,  will  fink  thro’  the 
little  Tube  c ,  into  the  Veftel  NO,  and  expel  the 
Air  thro’  the  Tube  Cl  O  ;  at  length,  when  all  the 
Water  is  emptied  out  of  the  Veftel  LM ,  by  turn¬ 
ing  the  Machine  upiide  down,  the  Veftel  NO  will 
be  the  Refervoir,  and  make  the  Water  fpout  up 
thro’  the  Cock  D. 

Hence,  if  the  Veftel  LM  and  NO  contain  juft 
as  much  Water  as  will  be  fpouted  up  in  an  Hour’s 
time,  we  fliall  have  a  fpouting  Clepfydra ,  or 
Water-Cock,  which  may  be  graduated  or  divided 
into  Quarters,  Minutes,  as  fhewn  under  the 
Article  Clepfydra. 


Provide  two  cylindrical  Veftels,  A  B,  and  C D 
(Fig.  25J  conned:  them  by  Tubes,  open  at  both 
ends,  K  L,  BE,  &c.  fo  that  the  Air  may  delcend 
out  of  the  higher  into  the  lower,  to  the  Tubes 
folder  Candlelticks,  H,  &c.  and  to  the  hollow 
Cover  of  the  lower  Veftel  C F,  fit  a  little  Tube  * 
or  let  F E,  furnifh’d  with  a  Cock  G,  and  reaching 
almoft  to  the  bottom  of  the  Veftels. 

In  G  let  there  be  an  Aperture,  furniflVd  with  a 
Screw,  whereby  Water  may  be  pour’d  into  C  D 
Then,  upon  lighting  the  Candles  H,  tfc.  the 
Air  in  the  contiguous  Tubes  becoming  rarefykl 
thereby,  the  Water  will  begin  to  fprout  thro’EF. 

By  the  fame  Contrivance  may  a  Statue  be  made 
to  Ihed  Tears  upon  the  prelence  of  the  Sun,  or  the 
lighting  of  a  Candle,  Qc.  all  here  requir’d  being 
to  lay  Tubes  from  the  Cavity  wherein  the  Air  is 
rarify’d,  to  fome  other  Cavities  near  the  Eyes,  and 
full  of  Water.  y  ’ 

FOURCH,  [in  Law,}  fignifies  a  Delay,  putting 
oft  or  prolonging  of  an  Action. 

FOURCH  EE,  [in  Herat- 
dry,  ]  as  a  Crofs  Fourchee ,  is 
one  forked  at  the  Ends,  having 
its  Forks  compofed  of  ftrait 
Lines  and  blunt  Ends,  as  in  the 
figure.  Tho’  Upton  reprdents 
it  as  anchored,  the  Extremities 
turning  in  a  circular  manner  to 
lharp  Points. 

FOURNEAU,  is  the  Powder  Chamber ,  or  the 
Chamber  of  a  Aline,  which  holds  the  Powder  in 
Barrels  or  Sacks,  (ufually  about  1000 lb.  Weight) 
which  by  means  of  the  Saucidee  is  fired,  and’  fo 
the  Mine  is  fprung.  0  ’ 

a  Term  in  Mufck  j  the  fame  with 
DiateJJeron :  Which  fee. 

FRACTION,  is  a  broken  Number,  fignifying 
one  or  more  Parts  proportionally  of  any  thing  di¬ 
vided.  It  confifts  of  two  Parts,  which  are  two 
Numbers  fet  over  one  another,  as^ :  Of  which  two 
Numbers,  that  below  the  Line  is  called  the  Deno¬ 
minator,  becaufe  it  denominates  or  fiiewsthe  Na¬ 
ture  or  Kind  of  the  Parts  any  Whole  is  divided 
into;  and  the  Number  above  the  Line  is  called  the 
Numerator ,  becaufe  it  numbers  or  tells  us  how 
many  of  thole  Parts  the  Fraction  doth  confift  of. 
Thus  -f  fuppofes  fome  Whole  to  be  divided  into  8 
equal  Parts,  and  then  that  you  take  5  of  them,  or 
5  fuch  Parts. 

In  all  Fractions,  As  the  Numerator  :  Is  to  the 
Denominator  .* :  So  is  the  Fraction  it  felf ;  To  that 
Whole  of  which  it  is  a  Fraction.  Thus,  fuppofe  f 
of  a  Pound  be  equal  to  15/.  then  ’tis  plain,  2:4*: 

15  -r:  20  s.  0  ^ 

From  which  general  Axiom  will  follow  thefb 
Corollaries. 

1.  That  there  may  be  infinite  Fractions  of  the 
fame  Value  one  with  another  ;  for  there  may  be 
infinite  Numbers  found,  which  fliall  have  the  Pro¬ 
portion  one  to  another  as  3  has  tb  4. 

2.  When  the  Numerator  is  lefs  than  the  Deno¬ 
minator,  the  Fraftion  is  lefs  than  the  Whole,  and 
confequently  is  what  they  call  a  Proper  FraSlien . 

3.  But  when  the  Numerator  is  either  equal  to, 
or  greater  than  the  Denominator,  the  Fraction  is 

called 


fra 


called  Improper ,  becaufe  ’tis  equal  to,  or  greater 
than  the  whole.  Thus  {  is  equal  to  i,  and  ~  is 
equal  to  i  and  {■. 

F  raft  ions  are  either  Single  or  Compound. 

Single  FraSlions  are  fuch  as  have  but  one  Nume¬ 
rator  and  one  Denominator,  as  y,  14. 

Compound  FraSlions ,  or  Fradion  of  Fradions; 
are  fuch  as  confift  of  more  than  one  Numerator 
and  one  Denominator,  as  £  of  f  of  4,  and  are  al¬ 
ways  connected  by  the  Word  Of, 


fra 


744)  899  C1 

744 
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Reduction  of  FraSlions. 


31)  *5S  (5 
i55 


1.  To  reduce  FraSlions  to  their  leaf  Tertlks. 


Rule  1.  If  both  Numerators  and  Denominators 
are  even  Numbers,  divide  each  by  1  as  long  as  you 
can,  till  an  odd  Quotient  arifeth,  and  then  have 
recourfe  to  the  4th  Rule,  which  is  General. 

Thus,  this  Fradion  tIIt  will  by  Bilfedion  be 
reduced  to  {f  t,  and  will  be  reduced  to  {. 

Rule  2.  It  both  end  in  Cyphers,  cut  oft'  an  equal 
Number  of  them  trom  both,  and  then  proceed  by 
the  other  Rules. 

Thus,  ffffwill  become  f f. 

3.  If  both  Numerator  and  Denominator  end  in 


5,  or  one  in  5,  and  the  other  in  o,  they  may  be 
always  reduced  into  leiler  Terms,  by  dividing  each 

5)  (=Ur,  and  5)^  (=  U- 

4.  When  by  none  of  the  former  Rules  you  can 
reduce  them  wholly,  try  this  Method,  which  is 
General  ;  that  is,  find  the  greateft  Number  that 
Will  divide  both  Numerator  and  Denominator 
without  any  Remainder;  and  then  dividing  both 
Farts  of  the  Fradion  by  that  Number,  take  the 
Quotients  for  a  new  Fraction,  which  fhall  be  of 
the  fame  Value  and  in  its  leaft  Terms. 

1  lie  Great ef  Common Divifor  to  any  two  Num¬ 
bers  is  thus  found ; 

Divide  the  Greater  by  the  Lefter,  and  then  divide 
the  laft  Divifor  by  the  Remainder^  and  fo  continu¬ 
al))  till  nothing  remain  ;  and  then  take  the  laftDi- 
V  it  r  for  the  Great ef  Common  Meafure  fought. 

If  after  all  Trials  If  ill  there  remains  Unity,  then 
the  Fraction  cannot  be  reduced  farther. 

7  hus;  in  reducing into  its  leaf;  Terms,  ’twill 
be  found  to  be  4,  the  Greatef  Common  Divifor  be¬ 
ing  13. 


91)  1 17  C1 

91 

26)  91  (3 

78 

13)  26  (2 
26 


00 


VVhich  laft  Remainder  124  being  more  than  half 
155?  I  fubtraft  it  from  it,  and  there  remains  31 ; 
which  dividing  155  without  Remainder,  I  find  to 
be  the  Greatef  Common  Divifor  to  thofe  two 
Numbers. 

II.  To  find  the  Value  of  any  Fraction  in  the  kno'vM 
Farts  of  its  Integer . 

As  fuppofe  it  was  requir’d  to  know  what  is 
9f  a  Pound. 

Multiply  (9)  the  Numerator  by  (20)  the  Num¬ 
ber  of  known  Farts  of  the  next  inferior  Denomi- 
nation;  and  divide  the  Produd  by  (16)  the  Deno¬ 
minator  of  the  given  Fradion  ;  the  Quotient  will 
be  1  ix.  and  the  Remainder  (4)  being  multiplied  by 
(12)  the  Number  of  known  Parts  in  the  next  infe¬ 
rior  Denomination  ;  and  dividing  the  Produd  (48) 
(by  16)  'as  before;  the  Quotient  will  be  3  d.  bo 
that  you  find  thatr|  of  a  Pound  is  iix.  and  3  d. 

20 

9 


16)  180  (lift 


20 


12 


16)  48  (3d. 


00 

III.  To  reduce  a  mix'd  Namier  (ds  4  447  into  dti 
Improper  FraSlion  of  the  fame  P'alue. 

Multiply  (4)  the  Integer  Part,  by  (12)  the  De¬ 
nominator  of  the  Fradion  ;  to  the  Produd  (48) 
add  the  Numerator  ;  the  Sum  (59)  fet  over  the 
former  Denominator  ( 1 2.)  Thus  will  be  an  Im¬ 
proper  Fra'Slion  of  the  fame  Value  with  the  mix’d 
Number  given  ;  for  12  now  divides  that  Produd 
which  before  it  help’d  to  produce,  and  therefore 
the  Value  muft  be  the  fame  as  before. 


fctit  this  Rule  may  alft)  be  very  much  abridg’d 
by  this  Method,  viz.  When  you  fnd  any  Remain¬ 
der  to  be  more  than  half  the  laf  Divifor,  fubtrad 
it  from  the  Divifor,  and  divide  that  Divifor  by 
the  new  Remainder  found  by  fuch  Subtradion  : 
As  fuppofe  you  were  to  find  the  Greatef  Common 
Divifor  in  this  Fradion 


IV.  To  reduce  a  whole  Number  into  an  Improper 

FraSlion. 

1.  If  no  Denominator  be  aftign’d,  draws  Line 
under  it,  and  fet  Unity  beneath  that  Line,  and  ’tis 
done.  Thus,  if  8  were  given  to  be  reduc’d,  write 
it  in  this  Manner,  {•. 

2.  But  if  there  be  a  Denominator  (as  fuppofe  3) 
given,  multiply  (8)  the  given  Number  by  (3)  the 

aftign^d 


FRA 


FRA 


afiign’d  Denominator,  andfet  the  Produft  over  (3) 
and  ’tis  done,  and  Hands  thus,  ;  for  the  N umber 
8  is  multiplied  by  3,  and  then  that  Produft  divi¬ 
ded  by  3,  which  makes  it  of  the  fame  Value  noVir 
as  before. 

V.  To  reduce  an  Improper  Fraction  into  its  equi¬ 

valent  mix’d  Number  y  as  fuppefe  ff-. 

Divide  (59)  the  Numerator  by  (12)  the  Deno¬ 
minator;  the  Quotient  (4 f|)  will  be  the  mix’d 
Number  fought. 

VI.  To  reduce  a  Compound  Fraction  into  a  Single  one. 

Multiply  all  the  Numerators  continually  for  a 
new  Numerator,  and  all  the  Denominators  for  a 
new  Denominator. 

Thus,  f  of  |  of  t  reduced,  wiM  be  £|-. 

VII.  To  reduce  Fractions  of  different  Denominati¬ 
ons  to  others  of  the  fame  Value ,  having  the  fame 
common  Denominator . 

1.  Reduce  them  always  to  their  leaf!  Terms. 

2.  Then  multiply  all  the  Denominators  for  a 
common  Denominator  ;  and  multiply  continually 
the  Numerator  of  each  Fra£tion  into  all  the  Deno¬ 
minators  except  its  own,  and  that  will  give  new 
Numerators  to  be  let  over  the  common  Denomina¬ 
tor. 

Thus,  if  it  was  requir’d  to  reduce  and  y,  and 
4,  into  one  common  Denominator  : 

I  fay,  3  into  7,  into  6,  {produces  126  for  a  com¬ 
mon  Denominator. 


5.  To  add  mix’d  Numbers. 

1/ Add  the  Integers  in  both  Numbers  together, 
then  add  the  fraftional  Parts,  and  if  their  Sum  be  a 
proper  Fraction,  only  annex  it  to  the  Sum  of  the 
Integers. 

2.  But  if  it  be  an  improper  Fraction  reduce  it 
to  its  equivalent  mix’d  Number;  and  adding  the 
integral  Part  to  the  firft  Sum  of  the  Integers",  let 
the  remaining  fra&ional  Part  after  the  Integers, 
and  ’tis  done.  * 

Thus,  5|-  -f  41=2104. 

Subtraction  of  Vulgar  Fractions. 

1.  If  they  have  a  common  Denominator,  fub- 
tratt  the  leffer  Numerator  from  the  greater,  and 
fet  the  Remainder  over  the  common  Denominator. 

Thus,  from  take  .  and  there  remains  4 

16  I  C  '  7-7^ 

2.  If  they  have  not  a  common  Denominator, 
they  mult  be  reduced  to  Fra&ions  of  the  lame  Va¬ 
lue,  having  a  common  Denominator  ;  and  then  as 
in  the  firfl  Rule. 

ThuS  5. - ,  2==1.®1 _ L 4  — ;  _i  * 

1  ilUb>  7  T  -  ST  3  5  3 T* 

3.  To  fubtraft  a  whole  Number  from  a  mix’d 
Number,  or  one  mix’d  Number  from  another. 

Reduce  the  whole  or  mix’d  Numbers  to  impro¬ 
per  Fractions,  then  proceed  as  in  the  firft  or  fecond 
Rule . 

N.  B.  This  Rule  is  General ;  yet  there  are  par* 
ticular  Rulesy  which  in  fome  Cales  are  more 
Expeditious ;  as  follows. 

Particular  Rules. 


Then  2  x  7  X  6  =  84,  therefore  4  =  T®  ■£. 

And  3*  4x5  =  72,  therefore  f  =  T~  \. 
Alfo  5x7x3=105,  therefore  4  ==  444. 

Addition  in  Vulgar  Fractions. 

1.  If  the  Fra&ions  propofed  have  equal  Deno¬ 
minators,  only  add  the  Numerators,  and  let  the 
Sum  over  the  common  Denominator. 

1  nus,  t?  ~r  tt  —  TT 

2.  But  if  they  have  not  a  common  Denominator, 
they  mull  be  reduced  to  others  of  the  fame  Value, 
that  have  a  common  Denominator;  then  add  as  in 
the  firft  Rule. 

3.  If  Compound  Fradions  are  given  to  be  added, 
they  mull  firft  be  reduced  to  Angle  ones  of  the  lame 
Value,  and  then  they  will  fall  under  thefe.  two 
Rules  foregoing. 

4.  When  Fra&ions  of  different  Denominations 
are  given  to  be  added,  they  muft  be  reduced  into 
Fradions  of  the  fame  Denomination,  (or  which 
have  the  lame  common  Integer)  by  the  Rule  for 
reducing  Compound  Fractions. 

Thus,  if  4  of  a  Pound,  4-  of  a  Shilling,  andy 
of  a  Penny,  were  propofed  to  be  added  together, 
they  muft  all  be  brought  into  the  Denomination  of 
Pounds. 

Thus,  4.  of  a  Shilling  is  3.  of  *  of  a  Pound, 
(which  reduced,  is  of  a  Pound:  )  So  ±  of  a 
Penny  is  4  of -A  of  _=  of  a  Pound  ;  (which  being 
reduced,  is  ~^-T)  then  thofe  two  Fractions  _iand 
may  be  added  by  the  fecond  Rule. 


1.  To  fubtraSi  a  whole  Number  from  a  mix’d. 

Subtract  the  whole  Number  from  the  integral 
Part  of  the  mix’d  Number  ;  then  to  the  Remain¬ 
der  annex  the  fraftional  Part  of  the  mix’dNumber. 

Thus,  3  from  5  y,  leaves  2 

2.  To  fubtraSi  a  FraSlion  from  1  or  Unity. 

Subtract  the  Numerator  from  the  Denominator, 
and  ’tis  done. 

Thus,  4  from  1,  leaves  f. 

3.  To  fubtraSi  a  FraSlion  from  any  whole  Num • 

her  greater  than  Unity. 

Subtra&the  Fraction  from  Unity  (by  2d)  then 
from  the  whole  Number  given  lubtraft  that 
Unity,  and  place  the  remaining  Integer  before, 
and  the  fraftional  Part  (firft  found)  after  it,  fo 
Ihall  that  mix’dNumber  be  the  Remainder  fought. 

Thus,  f  from  7,  leaves  6  f. 

4.  To  fubtraSi  a  mix’d  Number  from  a  whole 

Number. 

Firft  ftubraft  the  fractional  Part  from  Unity, 
borrowed  from  the  whole  Number  given,  and  let 
down  the  Remainder;  then  adding  the  Integer  bor¬ 
rowed,  to  the  Integers  of  the  mix’d  Number,  fub- 
tra£l  the  faid  Sum  from  the  whole  Number,  and 
to  the  Remainder  annex  the  fractional  Part  firft 
found,  and  ’tis  done. 

Thus,  3  \  from  9,  leaves  5  f. 
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5.  To  fubtracl  a  Fraction  from  a  mix’d  Number. 

1  xf  the  Fraction  given  be  lefs  than  the  fracti¬ 
onal  Part  of  the  mix’d  Number,  only  fubtraa  the 
Fraftion  from  the  fractional  Part,  and  annex  the 
Remainders  to  the  integer  Part  of  the  ffiix’d,  and 
it  is  done. 

Thus,  4  from  <5^,  leaves  t>~. 

2.  But  when  the  Fraction  given  is  greater  than 
the  fraaional  Part  of  the  mix’d  Number ;  fubtraCt 
the  Fraction  from  Unity,  and  add  the  Remainder 
to  the  fraaional  Part  of  the  mix’d  Number;  then 
leiTening  the  integral  Part  of  the  mix’d  Number 
by  Unity,  annex  the  fraaional  Part  ( laft  iound  ) 

to  it : 

Thus,  ;  from  6^  leaves  5  f 
CASE  I. 

6.  To  fitbiraSl  one  mix’d  Number  from  another. 

"When  the  integral  Part  and  fraaional  Part  of 
the  mix’d  Number  to  be  fubtraaed,  are  both  lefler 
than  the  Integers  and  fraaional  Parts  of  the  other 
mix’d  Numbers,  only  fubtraa  the  leiler  Integer 
from  the  greater,  and  the  IclTer  Fraaion  from  the 
greater,  and  to  the  Remainder  of  the  Integers  an? 
nex  the  Remainder  of  the  Fraaion,  and’tis  done. 
Thus,  2-1  froth  5 T|-  leaves  3—,  or  3d. 

CASE  II. 

When  the  fraaional  Part  of  the  mix’d  Number 
f  to  be  fubtraaed )  is  greater  than  the  fraaional 
Part  of  the  other  mix’d  Number.  . 

fir  ft.  Subtraa  the  greater  Fradion  from  Unity, 
and  add  the  Remainder  to  the  fraaional  Part  of 
the  other  mix’d  Number ;  which  Sum,  as  the  Fra¬ 
aional  Part  of  the  Remainder  fought,  is  to  be  kept. 

Then  add  Unity  to  the  lelfer  integral  Part,  and 
fubtraa  the  Sum  from  the  greater  integral  Part, 
and  to  the  Remainders  annex  the  fraaional  Pat? 
before  referved,  and  ’tis  done. 

Thus,  2  i  from  74,  reftS  444- 


Wherefore  in  Fraaions  alio,  As  1  i  J  .* .’  -f  *  \\  j  or, 

As  1 1 4. 1  1  -5  j  i-,  , 

But^i  is4  greater  than  either  f  or^- :  Wherefore 
either  of  them  mull  be  bigger  than  'A. 

Divifion  in  Fractions. 

1.  When  the  Fraaions  propofed  are  both  fingle, 

multiply  the  Denominator  of  the  Divilor  by  the 
Numerator  of  the  Dividend;  the  Produa  is  the 
Numerator  of  the  Quote.  ... 

Then  multiply  the  Numerator  of  the  Divilor, 
by  the  Denominator  of  the  Dividend;  the  ProduCt 
is  the  Denominator  of  the  Quotient. 

Thus,  4-)  *  G4-  .  ....  .  t  ■  ,* 

2.  If  either  Dividend,  Divilor,  or  both,  L 
whole  or  mix’d  Numbers,  reduce  them  to  impro- 
per  Fraaions ;  and  if  they  be  Compound  Fratti* 
ons,  reduce  them  to  Simple  ones,  and  proceed  as 
in  the  firfl  Rule. 

N.  B.  That  in  Divifion  of  Fraaions,  the  Quo¬ 
tient  is  always  greater  than  the  Dividend  ;  be- 
caufe  in  all  Divifion,  As  the  Divifor  :  Is  to 
Unity  : :  So  is  the  Dividend  :  To  the  Quoti¬ 
ent  ;  as  if  3  divide  12,  ’twill  be;  As  3 : 1  : :  12  *4- 
Now  3  is  greater  than  i;  wherefore  12  mult 
be  bigger  than  4  :  But  in  I  raaions,  As  r  .  1 .  J 
£ :  ;  where  l  is  lefs  than  1 ;  wherefore  y 

mull  alfo  be  lefs  than  -|f« 

FRACTIONS,  B'efides  the  common  one,  given 
before,  there  is  alfo  another  Notion  of  a  fraction, 
which  is  very  necefiary  to  be  underltoocl,  becauie 
it  iyill  be  of  ule  to  fhew  the  Reafon  of  many  or 
the  Vulgar  Rules  and  Operations  in  Fraaions? 
Thus,  fuppole  5  of  20 s.  or  of  a  Pound  Sterling} 
were  the  Fraaion,  this  Fraaion,  inftead  of  three 
quarters  of  one  Pound,  may  be  confiderd  as  a 
fourth  Part  of  three  Pounds :  That  is,  by  taking 
as  many  of  the  Integers  as  the  Numerator  exprelies 
(viz.  3.)  &nd  dividing  them  by  4,  the  Denominator  ; 
for  then  a  Quotient  of  the  fame  Value  will  ari  e, 
(for  4)  dor.  (15/.)  And  this  fhews  you  theRealon 
of  that  mariner  of  Expreffiori  which  is  tiled  by  Ge¬ 
ometers  and  Algebraifts  about  Fraaions ;  wht> 


Multiplication  of  Vulgar  Fractions. 

1  When  the  Fraaions  ptopofed  are  both  fingle 
FraCUons,  only  multiply  the  Numerators  one  by 
another  for  a  new  Numerator,  and  the  Denomina¬ 
tors  for  a  new  Denominator. 

Thus,  i  into  *,  produces  tt-  . 

2.  If  one  be  a  mix’d  or  whole  Number,  it  mult 

be  reduced  to  an  improper  Fraaion,  and  then  pro¬ 
ceed  as  in  the  laft  Rule.  .  - 

Thus, 4 into 5  f, gives  4* sandfrinto-*  =4  . 

N.  B.  In  Multiplication  of  Fraaions  the  Produa 
is  lets  in  Value  than  either  Multiplicand  or 
Multiplicator ;  becatile  in  all  Multiplications, 
As  Unity  :  Is  to  the  Multiplicator  . .  So  is  the 
Multiplicand  :  To  the  Product ;  or,  A.s  Uni¬ 
ty  ;  Js  to  either  faaor  1 1  So  is  the  other 
Faftor  :  To  the  Produa.  But  Unity  is  big¬ 
ger  than  either  Faaor,  (if  the  Fraaions  are 
proper)  and  therefore  either  of  them  mult  be 
greater  than  the  Produa. 

Thus  in  whole  Numbers,  if  5  be  multiplied  by  8, 
*twill  tei  As  *  :  5  ::  8  .*  4°  ?  or,  1 :  8  : :  5 :  40i 
Vol.  I. 


read  y  thus,  a  divided  by  b. 

FRACTIONS  Decimal:  See  Decimal 
FRACTIONS  Sexagejimal :  See  Sexagefimal. 
FRACTIONS  in  Algebra.  A  Fraaion  is  a  bro= 

ken  Number  or  Quantity,  expreffing  the  Parts  ot 
lome  Integer.  It  confilts  ol  two  Parts,  with  a  Bine 
of  Separation  placed  between  them.  Ol  which, 
that  above  the  Line  is  called  the  Numerator ,  be- 
caufe  it  enumerates  or  tells  you  how  many  of  the 
Parts  of  the  Integer  the  Fraaion  contains.  And 
that  below  the  Line  is  call’d  the  Denominator ;  be- 
caufe  it  denominates  or  exprelfes  the  Nature  of  the 
Parts  the  Integer  is  fuppofed  to  be  divided  into. 
Thus, 

Suppofecm  3  and  b =  4,  then  will  —or  ^-be 

a  Fraaion,  expreffing  .that  fome  Integer  being  di¬ 
vided  into  4  Parts  or  Quarters,  there  is  taken  3  of 
them,  or  3  Quarters. 

A  Fraaion  is  either  Proper,  when  the  Numera¬ 
tor  is  lefs  than  the  Denominator,  as  ~  :  Or  Im¬ 
proper. ,  when  the  Numerator  is  equal  to  it,  or 
greater  :  Asi-  or  4  are  improper  Fraaions;  be? 
3  K  k  caufe 
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caufe  one  exprefles  the  whole  Integer,  and  the 
other  more  than  the  Integer  ;  however  ’tis  often 
of  good  Ule  to  exprefs  Quantities  after  this  Way. 

The  Operations  about  Algebraick  Fraftions,  or 
Fraftions  expreft  by  Letters,  are  much  of  the 
fame  Nature  with  thofe  in  common  Arithmetick. 


I.  All  Fraftions  ought  frrft  to  be  reduc’d  to 
their  loweft  Terms;  which  is  done  by  dividing 
both  Numerator  and  Denominator,  by  their  great- 
eft  common  Divifor ;  that  is,  the  greater!  Quanti¬ 
ty  which  can  divide  both.  For  then  the  Quotient 
will  be  aFraftion  of  the  fame  Value  as  the  former, 

but  in  the  fmalleft  Terms  that  can  be.  Thus* 

'  O  Ay 

by  dividing  both  Parts  by  3  <3,  will  be  brought  down 
to  —or  ~  a.  And  being  divided  by  its  greateft 

common  Divifor  2  a*,  will  be  reduc’d  to— y. 

4X.\  *  6  Z* _  (  -  9* 

4k)  4  K  +  1  6  d  *  \  b  *1-.  4  d 
And  this  may  molt  times  be  done  by  inlpeftion, 
by  calling  out  of  both  Numerator  and  Denomina¬ 
tor  fuch  Letters  as  are  multiplied  into  both  of 
them  ;  as  in  thele  Examples. 

But  fuch  greateft  common  Divifor  may  be  found 
in  all  Gales 'where  the  Eye  cannot  readily  difcover 
it,  by  dividing  the  Denominator  by  the  Numera¬ 
tor,  'and  the  Jail  Divifor  by  the  Remainder,  if 
any.be  ;  and  fo  on,  ’till  there  come  to  remain  no¬ 
thing:  And  then  that  laft  Divifor  is  the  greateft 
common  Meafure.  But  if  Unity,  or  1,  remain 
at  laft,  then  the  Fraction  was  in  its  loweft  Terms 
at  firft,  and  cannot  be  reduc’d  to  any  fmaller 
Terms.  This  Praftice  is  the  fame  as  in  Vulgar 
Fraftions;  and  you  have  an  Example  of  it  in  Spe¬ 
cies  in  Ward? s  Algebra,  Chap.  4. 

II.  To  reduce  any  Integer,  as  b  or  a  -f  r,  to  the 
form  of  an  improper  Fraftion,  draw  the  Line  of 
Separation,  and  under  it  write  1,  then  it  will  ftand 

«£.  or  ,  which,  tho’  in  the  form  of  Fractions, 
11  7 

are  not  alter’d,  becaufe  1  neither  multiplies  nor 

divides. 

If  a  Denominator,  as  d,  were  given  :  Firft  mul¬ 
tiply  the  given  Integer  by  fuch  Denominator,  and 
then  write  the  Denominator  under  the  Produft. 
Thus, 

d  b  *  .  d  a  4-  d  c 

—  mi’,  and  . — 


III.  To  reduce  Fraftions  of  different  Denomi¬ 
nators,  to  others  of  the  fame  Value  that  fhall  have 
a  common  Denominator  ;  (which  Operation  muft 
always  precede  Addition  and  Subtraction  in  Fra¬ 
ctions.)  You  muft  ft rft  bring  the  Fraftions  down 
as  low  as  you  can ;  (by  Rule  1.)  then  multiply 
a-crofs  the  Numerator  of  the  fir  It  into  the  Deno¬ 
minator  of  the  fecond,  for  a  new  Numerator  of  the 
firft  Fraction  ;  then  the  Numerator  of  the  fecond 
Into  the  Denominator  of  the  firft,  for  a  new  Nu¬ 
merator  for  the  fecond  Fraftion  ;  and  laftly,  Mul¬ 
tiply  the  Denominators  one  in  another,  for  a  com¬ 
mon  Denominator.  Thus,  let  and  -~L  be 
given,  and  they  will  by  this  Rule  be  reduced  to 
and  ,  Fraftions  in  Value  equal 
to  the  former. 

TheReafon  of  which  is  plain;  For  each  Fraftior 
is  multiplied  and  divided  by  the  lame  Quantity  0 


Letter,  and  therefore  muft  retain  the  fame  Value 
as  before,  tho’  reduc’d  to  another  form  : 

±  i. 

6  4 

l_6  18 

24  24 


For  every  Fraftion  being  multiplied  by  multi* 
plying  its  Numerator,  but  divided  by  dividing 
it  ;  and  being  alfo  multiplied  by  dividing  the  Dei 
nominator,  and  divided  by  multiplying  it : 

It  follows,  that  each  Fraftion  will  gain  as  much 
by  the  multiplication  of  its  Numerator,  as  it  lofes 
by  the  multiplication  of  its  Denominator.  And, 
Vice  verfa ,  in  cafe  of  Divifion,  by  one  and  the 
fame  Quantity. 

If  there  are  more  than  two  Fraftions,  every  Nu¬ 
merator  muft  be  multiplied  continually  into  all 
the  Denominators  but  its  own  ;  and  the  Denomi¬ 
nators  one  into  another  continually  for  anew  De¬ 
nominator.  E.gr.—j  ,  will  be  reduc’d  to 

x  y  z 


this  form  tSJ?  LL5  which  are  Fractions 

of  the  fame  Value  as  the  former,  (as  is  apparent 
by  ejefting  the  common  Letters)  but  reduc’d  to  a 
common  Denominator. 


IV.  And  when  this  isonce  undetftood,  Addition 
and  Subtraction  in  Fraftions  are  perform’d  by  only 
adding  or  fubtrafting  the  Numerators,  and  lubfcru 
bing  the  common  Denominator  before  found. 
Thus, 

If  the  Fraftions  ^  were  to  be  added 
or  fubtrafted  ;  they  will  ftand,  when  reduc’d 
(by  Rule  3.)  in  this  form,  ^  *  ■+  h 

f  a  -p  f  b  —  fhh 

77 


or 


d  /  9 

The  former  of  which  is 


the  Sum,  the  latter  the  Difference,  of  the  two  given 
Fraftions. 

V.  Multiplication  in  Fraftions,  is  perform’d  by 

multiplying  the  Numerators  into  one  another  for 

a  new  Numerator,  and  the  Denominators  for  a 

new  Denominator,  the  Fraftions  having  been  firft 

reduced  to  their  loweft  Terms.  Thus, 

f _ d_a  ^  *Jrby_  a'~b  _  a  a  —  h  ** 

7 x  c  6  c’  c  d  72  * 

Hence,  if  any  Fraftion  be  multiplied  by  the 

Denominator,  or  by  fbme  Integer  the  fame 

with  it,  the  Numerator  is  the  Product  As 

a.  a  7  r  a  a  b  a  a  b 

x  t?  zzz  a  a*  tor  — ,  x  —  ~  — - —  , 

b  7  b  1  b 

fting  off  the  common  Letters  in 
leaves  a  a. 

Alfo,  if  any  Fraftion  be  to  be  multiplied  by 
fome  Letter  or  Letters  that  are  found  in  every 
Member  of  the  Denominator,  the  Multiplication 
may  be  made  only  by  ejefting  fuch  Letters  out  of1 

the  Denominator:  As  ^multiplied by  c/— toy, 


,  which,  ca- 
both  Parts, 


VI.  Divifion  in  Fr  aft  ions,  is  perform’d  (after 
Redutlion ,  according  to  Rule  3.)  by  multiplying 
the  Numerator  of  the  Dividend  by  the  Denomina¬ 
tor  of  the  Divifor,  for  a  Numerator  ;  and  the  De¬ 
nominator  of  the  Dividend  by  the  Numerator  of 
the  Divifor,  for  a  new  Denominator  :  As  in  Vul¬ 
gar  Frail  ions.  Thus, 

\  d__  Sbi 

t>  )  C  \  A  C 


The 
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The  Reafon  of  which  is  plain,  from  what  was 
laid  above*  That  a  Fraftion  is  divided  by  multi¬ 
plying  its  Denominator.  Thus, 


For  to  divide  f§-  by  f,  is  to  fee k  how  often  3, 
the  Numerator  of  the  Divilor,  is  in  which  is 
done  by  multiplying  16  by  3,  and  the  Anfwer  isi-f-: 
But  then  'again,  becaufe  f  is  but  £  of  3,  it  will  be 
contain’d  in  44  4  times  oftner  than  3  is ;  and  there- 
fore,  in  order  to  bring  it  to  a  Par,  Divide  the  Va¬ 
lue  of  that  Frattion  by  multiplying  its  Denomina¬ 
tor  by  12,  and  the  Product  48  will  be  the  Nume¬ 
rator  of  the  Quotient* 

But  if  it  happen  that  the  Fraftions  have  a  com¬ 
mon  Denominator,  then  call  oft' that,  and  divide 


For  Fra&ions  having  a  common  Denominator, 
are  as  their  Numerators. 

VII.  A  Mixt  Quantity  or  Number,  is  that 
which  is  part  Integer,  and  part  Fra&ion.  As 

da  - f-  :  Such  Quantities  are  reduc’d  to  the 

form  of  improper  Fra&ions,  by  firft  multiplying 
the  integral  Part  by  the  Denominator  of  the  fracti¬ 
onal  Part ;  then  adding  the  Numerator  to  it,  and 
fubfcribing  the  Denominator  under  all.  Thus* 

^he  former  Quantity  a  a  -j-  -y  is  reduc’d  to  this 

c  a  a  4-  b 

improper  Fraction  — — - # 

Every  improper  Fraftioft  is  reduc’d  back  again 
into  its  equivalent  mixt  Number  or  Integer,  by 
dividing  the  Numerator  by  the  Denominator. 

Thus,  c  -  divided  by  c ,  quotes  a  a  4-  • 

and  ~  divided  by  1,  makes  a  a. 

FRACTUR  A.  Offis,  the  breaking  of  a  Bone,  is 
a  Solution  of  the  Continuum  in  the  hard  or  bony 
Parts  of  the  Body.  L. 

FRiENULUM,  is  a  fHembranous  Ligament  un¬ 
der  the  Tongue,  which  being  extended  too  far  to¬ 
wards  the  Tip  of  the  Tongue,  hinders  Children  in 
fucking,  whence  they  arefaidtobeTongue-ty’d.  L. 

FRjENUM,  is  that  Ligament  whereby  the  Pre¬ 
puce  is  tied  to  the  lower  Part  of  the  Gians  of  the 
Penis .  L. 

FRAISES,  [in  Fortification ,1  are  pointed  Stakes 
fixed  in  Bulwarks  made  of  Earth,  on  the  one  lide 
of  the  Rampart  a  little  below  the  Parapet.  Thefc 
Stakes  being  from  7  to  8  Foot  long,  are  driven  in 
almoft  half  way  into  the  Earth,  and  prefent  their 
Points  fomewhat  Hoping  toward  the  Field.  They 
lerve  to  prevent  Scalades  and  Defertion. 

PRAISING  of  a  Battalion ,  is  to  line  the  Muf- 
ketiers  all  round  with  Pikes,  in  cafe  of  their  being 
charg’d  by  a  Body  of  Horfe. 

FRAME,  is  the  Out-work  of  a  Clock  or  Watch, 
confifting  of  the  Plates  and  Pillars,  and  which  con¬ 
tains  in  it  the  Wheels  and  the  reft  of  the  Work, 

FRANCHISE,  [in  Law^]  is  taken  to  be  a  Pri¬ 
vilege  or  Exemption  from  ordinary  Jurifdi&ion, 
and  fometimes  an  Immunity  from  Tribute  :  It  is 
cither  Perfonal  or  Real;  that  is,  belonging  to  a 
Perl’on  immediately,  or  elle  by  means  of  this  or 
that  Place,  or  Court  of  Immunity,  thereof  he  is 
cither  Chief,  or  a  Member, 


FRANCHISE  Royal,  is  where  the  King  grant-s¬ 
et  h  to  one  and  his  Heirs*  that  they  fhali  be  quit 
of  Toll. 

FRANK- ALMOIN,  [in  Law,']  fignifies  a  Te¬ 
nure  or  Title  of  Lands  or  Tenements  beftow’d  upon 
God  ;  that  is,  given  to  fuch  People  as  beftow  them- 
felves  to  the  Service  of  God,  for  pure  and  perpei 
tual  Alms. 

FRANK-BANK  .*  See  Free-Bench. 
FRANK-CHASE,  is  a  Liberty  of  free  Chafe* 
whereby  all  Men  (having Ground  within  that  Com* 
pal's)  are  prohibited  to  cut  down  Wood,  &c.  with¬ 
out  the  View  of  the  Forefter,  tho’  it  be  in  his  own 
Demefns. 

FRANK-FEE,  [in  Law,]  is  that  which  is  in  the 
Hands  of  the  King  or  Lord  of  the  Mannor*  being 
ancient  Demefn  of  the  Crown ;  whereas  that  which 
is  in  the  Hands  of  the  Tenant,  is  ancient  Demefh 
only. 

FRANK-FOLD,  is  where  a  Lord  hath  Benefit 
of  folding  his  Sheep  within  his  Mannor  for  the  ma¬ 
nuring  of  his  Land. 

FRANK-FORM,  is  a  Land  or  Tenement* 
wherein  the  Nature  of  the  Fee  is  charged  by  Feoff¬ 
ment  out  of  Knight’s-Service  for  feveral  yearly  Ser¬ 
vices;  and  whence  neither  Homage,  Worihip*  Mar¬ 
riage*  nor  Relief  may  be  demanded,  nor  any  other 
Service  not  contain’d  in  the  Feoffment. 

FRANK-LAW,  is  taken  for  the  free  Enjoyment 
of  all  thofe  Privileges  which  the  Law  permits  to  a 
Man  not  found  guilty  of  any  heinous  Oft'ence.  And 
he  that  lofeth  his  Frank- Lai v,  is  faid  to  fall  m.o 
thefe  Inconveniencics : 

Firft,  That  he  may  never  be  im pan nelled  upon 
any  Jury  or  Affize,  of  otherwife  ufed  in  teftifying 
any  Truth. 

Secondly,  If  he  have  any  thing  to  do  in  the 
King’s  Court,  he  muft  not  approach  thither  in  Per-* 
fon,  but  appoint  his  Attorney. 

Thirdly,  His  Lands*  and  Goods,  and  Chattels* 
muft  be  f'eized  into  the  King’s  Hands ;  and  his 
Lands  muft  be  eftreated,  his  Trees  rooted  up,  and 
his  Body  committed  to  Prifon. 

FRANK-MARRIAGE,  is  a  Tenure  in  Land 
Special,  whereby  a  Man  hath  Land  with  a  Woman 
to  him  and  the  Heirs  of  his  Body,  without  doing 
any  Service,  but  Fealty  to  the  Donor. 

FRANK-PLEDGE,  Franc  iplegium  vifus  Fran - 
ciplegii,  was  the  ancient  Cuftom  for  the  Freemen 
of  England,  at  14  Years  of  Age,  to  find  Surety  for 
their  Truth  and  Fidelity  to  the  King,  and  good 
Behaviour  to  their  Fellow  Subjects.  This-Surety* 
among  the  Saxons,  was  taken  in  their  Friborg, 
Lath,  or  Titbing-Court ;  and  after  the  Norman 
Conqueft,  it  was  call’d  Frank-Pledge,  and  was  con¬ 
tinu’d  in  the  CouruLeet  of  Royal  jurifdiftion  to 
be  held  annually  or.  the  Feaft  of  St.  Michael  by 
Magna  Charta. 

So  that  to  have  Vifum  Fran  ciplegii,  View  of 
Frank-Pledge ,  was  no  more  than  to  have  the  Privi¬ 
lege  of  holding  a  Court  I.eet ;  and  tins  Power  was 
determin’d  by"  Stat.  8.  of  Edward  II.  and  ift  of 
Edw.  III.  The  Place  of  holding  fuch  Courts  was* 
if  it.  were  fair  Weather,  on  fome  open  Green  ;  but 
if  it  was  ^ad  Weather,  they  adjourn’d  to  the  Man¬ 
nor  Houfe,  or  to  that  of  fome  adjoining  Tenant. 
Kenhet  P.  Antiij. 

FRANK-TENEMENT  :  See  Free-Hold. 
FRATRAGE,  ?  [in  Law,]  the  Partition. 
FR  ATRAG1UM,  :>  amongfl  Brothers  or  Co- 
FRERAGE,  S  Heirs,  coming  tc  the  Inhe¬ 
ritance  or  Succefiion  ;  alio  mor®  particularly,  it  is 

ufed 
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ufed  for  that  Part  of  the  Inheritance  that  comes  to 
the  youngeft  Brothers. 

FREE;  the  Seamen  fay,  The  Pump  frees  the 
Ship,  when  it  throws  out  more  Water  than  leaks 
into  her ;  but  on  the  contrary,  when  it  cannot  throw 
out  the  Water  as  fait  as  it  leaks  in,  they  lay,  The 
Pump  cannot  free  her  :  Alio  bailing  or  lading  out 
Water  out  of  a  Boat,  is  called,  freeing  the  Boat. 

FREE-BENCH,  or  Frank- Bank,  [in  Lawf  lig- 
nifies  that  Eftate  in  Copy-hold  Lands  that  the 
Wife,  being  efpoitfed  a  Virgin,  hath  after  the  De- 
ceafe  of  her  Hulband,  for  her  Dower. 

FREE-HOLD,  or  Frank-Tenement ,  is  that  Land 
or  Tenement  which  a  Man  holdeth  in  Fee,  Fee- 
Tail,  or  at  the  lead  for  Term  of  Life ;  and  ’tis  ei¬ 
ther  Freehold,  in  Deed ,  or  Freehold  in  Law. 

Freehold  in  Deed ,  is  the  real  Polfellion  of  Lands 
or  Tenements  in  Fee,  Fee-Tail,  or  for  Life. 

Freehold  in  Law ,  is  the  Right  that  a  Man  hath 
to  fuch  Lands  or  Tenements  before  his  Entry  or 
Seifure. 

FREEZ, ->  [in  Architect  are  if  a  large  flat  Mem- 

FRLZE,  j*  ber  which  leparates  the  Architrave 
from  the  Cornice;  of  which  there  are  as  many 
kinds  as  there  are  Orders  of  Columns. 

.  I.  The  Tuft  an  :  Vitruvius  makes  this  Freez  flat 
and  plain,  and  in  Height  30  Minutes.  Vignola ,  in 
form  the  lame,  but  35  Minutes  in  Height.  Palla¬ 
dio  makes  it  convex  or  fwelling,  and  but  2 6  Mi¬ 
nutes  in  Height.  Scammozzi )  makes  it  plain,  and 
42  Minutes  in  Height. 

2.  The  Dorick:  Vitruvius  and  Vignola  makes 
this  Freez  flat,  only  carv'd  with  Triglyphs  and  Me* 
topes ,  and  30  or  45  Minutes  in  Height.  Palladio 
and  Scammozzi ,  make  it  like  Vitruvius ,  and  45 
Minutes  in  Height. 

3.  Tiie  Ionic k  :  Vitruvius  makes  this  Freez  flat, 
but  commonly  carv’d  with  Acanthus  Leaves, 
Lions,  Men,  Sc.  and  30  Minutes  in  Height.  Vig¬ 
nola  makes  it  flat,  and  45  Minutes  in  Height.  Pal¬ 
ladio  makes  it  convex  or  fwelling,  and  but  37  ML 
nutes  in  Height.  Scammozzi  makes  it  flat,  and 
but  28  Minutes  in  Height. 

4..  Corinthian  :  Vitruvius  makes  this  Freez  flat, 
but  carv’d  with  Acanthus  Leaves,  and  Men,  Sc. 
and  37  Minutes  }  in  Height.  Vignola  makes  it 
like  Vitruvius ,  but  45  Minutes  in  Height.  And 
Palladio  and  Scammozzi  alio  make  itlike  Vitruvius , 
but  the  former  28  Minutes,  and  the  latter  31  | 
Minutes  in  Height. 

5.  The  Compojite:  Vitruvius  makes  this  Freez 
flat,  but  belet  with  Cartoules,  and  carv’d  betwixt 
each  Cartoule,  and  52  |  Minutes  in  Height.  Vig¬ 
nola  makes  it  like  Vitruvius ,  but  45  Minutes  in 
Height.  Palladio  makes  it  convex  or  fwelling,  and 
but  30  Minutes  in  Height.  Scammozzi  makes  it 
like  Vitruvius ,  but  32  Minutes  in  Height. 

FREEZES,  are  varioufly  denominated  from 
the  Variety  of  their  Inrichments. 

Convex  FREEZES,  \  are  fuch,  the  Profile 

Pulvinated  FREEZES,j  of  which  is  a  Curve  ; 
the  Left  Proportion  of  which,  is  when  drawn  on 
an  equilateral  Triangle.  In  fome  of  them  the 
Swelling  is  only  at  the  Top,  as  in  a  Confole :  In 
others  at  the  Bottom,  as  in  a  Bollufer. 

Flourijhed  FREEZES,  are  fuch  as  are  inrich’d 
with  Lines  of  imaginary  Foliages,  as-  the  Corin¬ 
thian  Freez  of  the  Frontifpiece  of  Nero  ;  or  elfe 
with  natural  Leaves,  either  in  Clufters  or  Gar¬ 
lands,  or  continued ;  as  in  the  Ionick ,  of  the  Gal¬ 
lery  of  Apcllo  in  the  Louvre . 


Hiftorical  FREEZES,  are  fuch  as  are  inrich’d 
With  Bafs  Relievos,  Hiftories,  Sacrifices,  Sc.  as 
the  Arch  of  Titus  at  Rome. 

Marine  FREEZES,  are  thofe  that  reprefent 
Sea-Horles',  Tritons ,  and  other  figures  proper  to 
the  Sea;  or  Shells,  Baths,  Grotto’s,  Sc. 

Rujlick  FREEZES  are  fuch,  the  Courfes  of 
which  are  rufticated,  or  imbofs’d,  as  in  the  Tufcan 
Freez  of  Palladio. 

Symbolical  FREEZES  are  fuch,  as  are  adorn’d 
with  the  Representations  of  Things  peculiar  to  Re¬ 
ligion  ;  as  the  Apparatus  of  Sacrifice,  Sc. 

FREEZING:  The  Cartefians  explicate  freezing 
by  the  Reeds,  or  going  out  of  the  Etherial  Matter 
from  the  Pores  of  the  Water  or  other  Liquur  ; 
which  being  once  done,  the  finer  Parts  are  tod 
fmall  and  flexible  to  keep  the  long,  flender,  and 
Eel-like  Particles  of  Water  fluent,  or  in  the  form 
of  a  Liquor. 

But  the  Corpufculari ans  aferibe  the  freezing  of 
Water  more  probably,  to-the  Ingrefs  of  Multitudes 
of  cold  or  frigorifick  Particles,  as  they  call  them, 
which  entring  the  Liquor  in  Swarms,  and  difper- 
fing  themfelves  every  way  thro’  it,  do  crow’d  into 
the  Pores  of  the  Water,  and  hinder  the  wonted 
Agitation  of  its  Part-,  and  wedge  it  up  as  it  Were 
into  the  hard  or  confident  Body  of  Le. 

Freezing  Mixture ,  is  what  is  mix’d  together  in 
order  to  freeze  other  Bodies.  Mr.  Boyle  in  his  Hi- 
flory  of  Cold  fhews,  That  not  only  all  Sorts  of 
Salts,  whether  Alkalizate  or  Acid ,  but  even  Ardent 
Spirits ,  fuch  as  that  of  Wine  ;  alfo  Sugar  and  Sac- 
charum  Saturni ,  mix’d  with  Snow,  are  capable  of 
freezing  other  Bodies ;  and  the  fame  Eft'eft  was  alfo 
very  eminently  produced  by  the  Mixture  of  Oil 
of  Vitriol^  or  Spirit  of  Nitre  With  Snow,  Sc. 

That  Ice  is  fpecifically  lighter  than  the  Water 
out  of  which  it  is  by  freezing  made,  is  certain  by 
its  fwiinming  in  it  j  and  that  this  Levity  of  Ice 
proceeds  from  thefe  numerous  Bubbles,  which  are 
produced  in  it  by  Congelation,  is  equally  plain  ; 
but  how  thole  Bubbles  come  to  be  generated  in 
freezing,  and  what  Subflance  they  contain  in 
them,  (if  they  are  not  quite  empty)  is  an  Enquiry 
of  great  Importance,  and  perhaps  if  difcoverea$ 
may  help  us  much  to  underfland  the  Nature  of 
Cold. 

Mr.  Hobbs  afferts,  That  they  are  occalioned  by 
the  common  Air,  which  intrudes  into  Water  in  its 
Coagulation,  and  fo  expands  it. 

But  firfj  No  fuch  Ingrefs  of  Air  into  Water  ap- 
pears  in  its  Coagulation  ;  and  that  it  doth  not  get 
into  frozen  Oil  is  plain,  becaufe  that  Body  is  con- 
denfed  by  being  frozen. 

Secondly ,  Mr.  Boyle  Ihews  by  undoubted  Experi¬ 
ments,  That  Water  frozen  in  Glalfes  lealed  herme* 
tically,  and  in  Brafs  Bodies  or  Velfels  clofely  flopt, 
hath  yet  been  turn’d  into  Ice  abounding  with  thefe 
Bubbles. 

Thirdly ,  He  proves  alfo  by  Experiment,  That 
Water  kept  a  while  in  the  exhaufled  Receiver,  till 
all  its  Bubbles  were  emerged  and  gone,  being  after* 
wards  turn’d  into  Ice  by  a  freezing  Mixture,  that 
Ice  had  fcarce  any  Bubbles  at  all  in  it.  Whence  ’tis 
plain,  thefe  Bubbles  are  filled  with  fome  Matter 
which  is  within  the  Water,  if  they  are  filled  with 
any  thing  ;  But  he  proves  alfo  by  plain  Experi¬ 
ments,  that  they  have  none,  or  at  leaf!;  exceeding 
little  true  Elaftick  Air  contain’d  in  them. 

FREEZING.  The  true  Caufe  of  the  Congela¬ 
tion  of  Water  into  Ice,  feems  plainlyto.be  the  In¬ 
troduction  of  the  frigorifick  Particles  into  the  Poles 

or 
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or  Interfaces  between  the  Particles  of  the  Water; 
and  by  that  means,  getting  lo  near  to  them,  as  to 
be  jail  within  theSphereof  one  another’s  attracting 
Force  ;  (lee  Attraction )  and  then  they  mull  co¬ 
here  into  one  folid  or  firm  Body.  But  Heat  after¬ 
wards  leparating  them,  and  putting  them  into  va¬ 
rious  Motions,  breaks  this  Union,  and  leparates  the 
Particles  io  far  from  one  another,  that  they  get  out 
of  the  Diftance  of  the  attracting  Force,  and  into 
the  Verge  of  the  repelling  Force,  and  then  the  Wa¬ 
ter  reaiiumes  its  fluid  form. 

IMow  that  Cold  and  Freezing  do  arife  from  fome 
Subltance  of  a  faline  Nature  floating  in  the  Air,  it 
feems  probable  from  hence,  That  all  Salts,  and 
more  eminently  fome  particular  ones,  when  mix’d 
with  Snow  or  Ice,  do  prodigioufly  encreale  the 
force  and  effeCts  of  Cold:  We  lee  alio,  that  all  fa- 
line  Bodies  do  produce  a  Stift'nefs  and  Rigidity  in 
the  Parts  of  thole  Bodies  into  which  they  enter. 
Microfcopical  Oblervations  upon  Salts  inform  us, 
That  the  figures  of  fome  Salts,  before  they  Ihoot 
into  Malfes,  are  thin  double- wedg’d  like  Particles, 
which  have  abundance  of  Surface  in  relpeCt  to 
their  Solidity,  (which  is  the  Reafon  why  they  fwim 
in  Water,  when  once  raifed  in  it,  tho’  fpecifically 
heavier.)  Thefe  fmall  Points  of  the  Salt  getting 
into  the  Pores  of  the  Water,  whereby  all'o  they  are 
in  fome  mealure  fuipended  in  the  Winter  Time; 
(when  the  Heat  of  the  Sun  is  not  ordinarily  ilrong 
enough  to  diffolve  the  Salts  into  a  Fluid,  to  break 
their  Points,  and  to  keep  them  in  perpetual  Mo¬ 
tion)  being  lefs  difturb’d,  are  more  at  Liberty  to 
approach  one  another,  and  by  Ihooting  into  Chry- 
llaJs  of  the  form  above-mentioned,  do,  by  both 
their  Extremities,  inlinuate  themfelves  into  the 
Pores  of  Water,  and  by  that  Means  freeze  it  into 
a  folid  form.  And  we  lee,  that  the  Dimenlions 
of  Water  are  increas’d  by  freezing,  its  Particles  be¬ 
ing  kept  at  fome  Diftance  one  from  another  by 
the  Intervention  of  the  frigorilick  Matter. 

But  betides  this,  there  are  many  little  Volumes, 
or  fmall  Parcels  of  Air,  included  at  leveral  Diftam 
ces,  both  in  the  Pores  of  the  watry  Particles,  and 
in  the  Interfaces  formed  by  their  fpherical  Figures. 
Now  by  the  Infinuation  of  thele  Chryftals,  the 
Volumes  of  Air  are  driven  out  of  the  watry  Par¬ 
ticles,  and  many  of  them  uniting,  from  larger 
Volumes,  which  thereby  have  a  greater  force  to 
expand  themlelves  than  when  difpers’d,  and  fo 
both  enlarge  the  Dimenlions,  and  lelfen  the  fpeci- 
lick  Gravity  of  Water  thus  congeal’d  into  ice 
And  hence,  faith  Dr.  Cheyne ,  (from  whom  this 
laft  Account)  we  may  guels  at  the  Manner,  how 
Water,  impregnated  with  Salts ,  Sulphurs ,  or 
Earths ,  which  are  not  ealily  dilfolvable,  may  form 
itfelf  into  Metals ,  Minerals ,  Gums ,  and  other 
Folftls  ;  the  Parts  of  thefe  Mixtures  becoming  a 
Cement  to  the  Particles  of  Water,  or  getting  into 
their  Pores,  change  them  into  thefe  different  Sub- 
itances.  Phil.  Prin.  of  Nat.  Rel.  p.  66. 

FREEZLAND-HORSE,  the  fame  with  Cbevaux 
de  Freeze. 

FRESCO.  Painting  in  Frefco  is  thus  perform’d: 
The  Colours  are  ground  with  Lime-Water,  Milk, 
or  Whey,  and  temper’d  or  mix’d  together  in  Pots, 
as  in  Size  Colouring.  The  PJaifter  is  made  of  the 
Powder  of  old  rubbifh  Stones  mixt  with  burnt 
Flints  or  Lime,  and  Water  ;  but  the  Salt  of  the 
Lime  mull  be  walh’d  out,  by  often  pouring  on 
frelh  Water.  Care  ihould  be  taken  to  avoid  moift 
Weather,  for  that  has  great  Influence  upon  the 
Walls.  And  to  make  the  Plaifter  flick  the  better; 
Vol.  1. 
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they  drive  in  Stumps  of  Horfe-naik,  about  fix  In¬ 
ches  afunder.  With  tins  Plaifter  the  Wall  is  to  bb 
laid  thick,  and  then  it  mull  be  let  dry  ;  and  after¬ 
wards  a  new  Layeir  ol  Plaifter  is  put,  of  the  thick- 
nets  of  an  Half-Crown  ;  and  the  Colours  mull  be 
wrought  with  a  quick-  free  Hand  whilll  it  is  wety 
for  there  is  no  altering  it  after  it  is  dry. 

FRESH,  ‘[m  Sea  Language ,]  a  frelh  Gang  to 
relieve  the  Rowers  in  the  Long-Boat. 

FRESH-DISSEISIN,  [in  Lazv,]  lignifies  fuch  a 
BiD'e/fin*>  as  a  Man  may  leek  to  defeat  of  himlelf; 
and  by  his  own  Power,  without  the  help  of  the 
King  or  judges. 

FRESH-FINE,  is  that  which  is  levied  withiii 
a  Year  pall. 

FRESHcf  ORCE,  is  a  Force  done  within  forty 
Days :  tor  it  a  Man  be  difleited  of  any  Lands  of 
Tenements  within  any  City  or  Boroughs,  or  defor¬ 
ced  from  them  after  the  Death  of  his  Anceftor,  to 
whom  he  is  Heir,  or  after  the  Death  of  his  Tenant 
for  Life,  or  in  Tail,  he  may  within  forty  Days 
alter  his  Title  accrued,  have  a  Bill  out  of  the 
Chancery  to  the  Mayor,  Sc. 

FRES1I-SHOT,  [in  the  Sea  Phrafcf]  dignifies 
the  falling  down  of  any  great  River  into  the  Sea; 
lo  that  the  Sea  hath  frelh  Water  a  good  Way  from 
the  Mouth  of  that  River,  which  Ibinerimes  by 
Accident  is  by  the  Delcent  of  Land-Waters  on  a 
fudden  ;  and  as  this  is  more  or  lefs,  they  call  it  a 
great  or  fmall  Frejh-Shot. 

FRESH-SUIT,  [in  Common  Law,']  is  fuch  a 
prelent  and  earneft  Purfuit  of  an  Offender,  as  ne¬ 
ver  cealeth  from  the  Time  of  the  Offence  commit¬ 


ted  or  dilcovered,  until  he  be  apprehended:  And 
the  Efttft  of  this  in  the  Purfuit  of  a  Felon  is,  that 
the  Party  purfuing  lhall  have  his  Goods  again, 
whereas  otherwife  they  are  the  King’s. 

FRET,  ^  [in  ArchiteSluref\  a  kind  of  Knot 

FRETTE,  j  or  Ornament,  confuting  of  2  Lifts 
or  fmall  Fillets,  varioufly  interlaced  or  woven, 
and  running  at  parallel  Diftances  equal  to  their 
Breadth.  It  is  a  neceflary  Condition  of  thele  Frets, 
that  every  Return  and  Interle&ion  be  at  right  An¬ 
gles  :  This  is  fo  indifpenftble,  that  they  have  no 
Beauty  if  they  are  not  fo. 

FRETT,  a  Bearing  in  Heraldry  of  this  Figure. 

Diamond,  a  Frett  Topaz. :  The 
Coat  Armour  formerly  of  Henry 
Lord  Maltrevers ,  and  now  quar¬ 
tered  by  the  Duke  of  Norfolk. 

Here  is  but  one  Frett,  but  Ibine- 
times  the  Frett  is  of  eight  Pieces, 
and  then  ’tis  fpecified  to  be  fo  .3 
but  if  it  conliftof  more,  ’tis  called 
Frette. 

FRET-WORK,  is  an  Inrichment  of  Frets  ;  or  a 
Place  adorn’d  with  fomethmg  in  the  manner 
thereof.  It  is  principally  us’d  in  Roofs,  which  are 
fretted  over  with  plaiftered  Work ;  and  fometimes 
to  fill  up  and  inrich  flat  empty  Spaces. 

FR.I  ABLE,  a  Word  uled  in  reference  to  fuch  Bo¬ 
dies  as  will  ealily  on  rubbing  break,  crumble,  or  di¬ 
vide  into  fmall  Parts. 

FRICTION,  is  a  Word  uled  often  among  Me¬ 
chanicians,  or  the  Writers  on  Mechanicks,  tor  the 
Reflllance  vfhich  antes  to  the  Motion  of  the  Parts 
of  any  Engine  from  the  Matter  of  the  Wheels, 
rubbing  againft  one  another,  or  againft  any  other 
Body; 

Of  the  Refiflance  anting  from  Friftion  of  the 
Parts  of  an  Engine  one  againft  another,  Mr.  Am  on- 
tons  hath  a  large  Ditcourfe,  which  is  printed  in 
3  LI  the 
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the  Memoir  es  del’  Ac  adem.  Royale  des  Sciences ,  for 
the  Year  1699.  where  he  makes  feveral  Experi¬ 
ments,  gives  Rules  to  find  and  calculate  Tables  of 
this  Relifiance  ariling  from  FriCiion,  and  of  that 
which  is  the  Refult  of  the  Rigidity  of  Chords  uled 
in  Pulleys,  Sc. 

FR1GAT,  is  a  Ship  of  War,  ufually  of  two 
Decks,  light  built,  and  defign’d  for  fiwift  Sailing. 
When  it  hath  but  one  Deck,  and  confequcntly  is 
of  a  fmaller  Size,  they  call  her  a  Light  Frigat. 

FRIGATOON,  is  a  Venetian  Velfel,  common¬ 
ly  uled  in  the  Adriatick :  She  is  built  with  a  fquare 
Stern,  without  any  Fore-maft  ;  having  only  a 
Main-mafi,  Miflen-maft,  and  Bow-lprit. 

FRIGID  Zones  :  See  Zones. 

FRIGOR1FICK  Particles ,  are  fmall  Particles 
of  Matter  actually  and  eilentially  Cold,  whicli  en- 
trmg  and  penetrating  others  Bodies,  do  (according 
to  the  Opinion  of  Gaffendus  and  others)  produce 
in  them  that  Quality  which  we  call  Cold  ;  See 
Cold. 

FR1SE  :  See  Freez.  This  the  French  call  the 
Gorgerin  or  Collier. 

FRiT,  q  is  the  Matter  or  Ingredients  whereof 

FRITT,  j  Glals  is  made,  calcined  or  baked  in  a 
Furnace.  A  Salt  drawn  from  the  Alhes  of  the 
Plant  Kali,  or  from  Fern  mix’d  with  Sand  or 
Flints,  and  baked  together,  make  an  opaque  Mafs, 
call’d  by  the  Glals-Men  Frit. 

FRODMORTEL,  or  rather  Freemortelh ,  in 
Law,  is  an  Immunity  or  Freedom  granted  for 
Murder  or  Man-llaughter.  Cowel. 

FROENULUM,  or  Frcenum  Penis ,  is  a  Mem¬ 
brane  which  ties  the  Prceputium  to  the  Glands  of 
the  Penis.  L. 

FRONT,  in  Perfpe&ive,  is  the  Orthographical 
Projettion  of  an  Objett  upon  a  parallel  Plane. 

FRONT,  [in  Fortification^]  is  what  th e French 
call  Tenaille  de  Place ,  and  the  P  ace  of  a  Place.  It 
is  that  which  is  comprehended  between  the  Points 
of  any  two  neighbouring  Bafiions,  viz.  the  Cour- 
tine,  the  two  Flanks  which  are  raifed  upon  the 
Courtine,  and  the  two  Faces  of  the  Bafiions  which 
look  towards  one  another. 

FRONT-LINE,  in  PerfpeSlive.  See  Line  of  the 
Front. 

FRONTAL,  Tin  ArchiteEluref]  is  a  little  Fron¬ 
ton  or  Pediment,  lometimes  placed  over  a  little 
Door  or  Window. 

FRONTALE,  or  Frontlet ,  is  an  external  Medi¬ 
cine,  frequently  applied  to  the  Forehead  for  a  Pain 
or  Heat  in  the  Head  :  It  is  made  for  the  moft  part 
of  Herbs,  Flowers,  Seeds,  Meal  moifined  with 
Vinegar  of  Rofes.  Blanchard . 

FRONTALIS,  is  a  Mufcle  which  arifes  thin, 
broad,  and  fiefhy  from  the  upper  Part  of  the  Os 
Frontis ,  near  the  Sutura  Coronalis ,  and  defcending 
by  the  polterior  and  forepart  of  the  Temporalis , 
meets  with  its  Partner  near  their  Infertions  to  the 
Skin  of  the  Eye-brows;  thefe  draw  up  and  wrinkle 
the  Skin  of  the  Forehead.  L. 

FRONT ATUM,  is  a  Term  ufed  by  Mr.  Ray , 
and  other  Botanifis,  to  exprefs  that  the  Leaf  of  a 
Flower  ( Pet  alum )  grows  broader  and  broader,  and 
at  laft  perhaps. is  terminated  by  a  right  Line;  and 
*tis  ufed  in  oppolition  to  Cufpidatum ,  which  ex- 
prefles  that  the  Leaves  of  a  Flower  end  in  a 
Point.  L. 

Thus  Marygolds,  Pet  ala  habent  Front  at  a. 

But  Flos  Solis ,  cufpidata. 

FRONTIS  Os ,  or  Coronale ,  is  a  Bone  of  the 
Cranium ,  m  form  almofi  round;  it  joins  the  Bones 


of  the  Sinciput  and  Temples,  by  the  Coronal  Su¬ 
ture,  and  the  Bones  of  the  upper  Jaw  by  t he  Sutura 
Tranfverfalis ,  and  the  Os  Sphcenoides  by  the  Sutu¬ 
ra  Spheenoidalis.  It  forms  the  upper  Part  of  the 
Orbit,  and  it  hath  four  Apophyfes ,  which  are  at 
the  four  Angles  of  the  two  Orbits.  It  has  two 
Holes  above  the  Orbits,  through  whicli  pals  the 
Vein,  Artery,  and  fome  Twigs  of  the  firfi  Branch 
of  the  fifth  Pair  of  Nerves.  It  has  alfo  one  in  each 
Orbit,  a  little  above  the  Os  Planum ,  through 
which  a  Twig  of  the  Ophthalmick  Branch  of  the 
fifth  Pair  of  Nerves  pafies  to  the  Nofe,  it  is  the 
Orbiter  Internus.  It  has  two  Sinus’s  above  the 
Eye-brows,  between  its  two  Tables ;  they  are  1L 
ned  with  a  thin  Membrane,  in  which  there  arefe-; 
veral  Blood-Veifels  and  Glands,  which  leparate  a 
Mucous  Serofity,  which  falls  into  the  Noftrils. 
The  Infide  of  this  Bone  has  feveral  Inequalities, 
made  by  the  Vellels  of  the  Dura  Mater.  It  has 
two  large  Dimples,  made  by  the  anterior  Lobes  of 
the  Brain.  Above  the  Crijia  Galli  it  has  a  fmall 
blind  Hole,  into  which  the  End  of  the  Sinus  Lon - 
gitudinalis  is  mferted.  From  this  Hole  it  has  a 
pretty  large  Spine  which  runs  up  along  its  Middle; 
inftead  of  this  Spine  there  is  fometimes  a  Sinus,  in 
which  lies  the  Sinus  Longitudinal'! s,  which  ought 
to  be  oblerved  carefully  by  Surgeons  in  Wounds  of 
this  Place.  This  Bone  is  thicker  than  the  Sinciput 
Bones,  but  thinner  than  the  Os  Occipitis  :  In 
Children  it  is  always  divided  into  its  Middle  by  a 
true  Suture.  L. 

FRONTISPIECE,  [in  Architecture ,]  the  Por- 
tail  or  principal  Face  of  a  fine  Building. 

FRONTON,  is  a  Part  or  Member  in  Afchite- 
fture,  which  ferves  to  compofe  an  Ornament  raifed 
over  Doors,  Crofs-works,  Nitches,  Sc.  lometimes 
making  a  Triangle,  and  lometimes  Part  of  a  Cir¬ 
cle.  It  is  alfo  called  Fajligium  by  Vitruvius ,  and 
Pedifment  by  the  French. 

FROZEN  Zones  :  See  Zones-. 
FRUCTIFEROUS,  [ FruCifer ,  L.J  is  that 
which  produces  Fruit ;  and  is  a  Word  uled  by  my 
Lord  Bacon  and  others,  for  Inch  Experiments  in 
Natural  Philofophy,  which  are  advantageous  to 
the  Experimenter  in  Point  of  Gain  or  Profit. 

FRUG1VOROUS  Birds ,  according  to  Mr.  WiL 
leughby ,  are  the  Parrot-Kind ,  which  tho’  they  have 
a  crooked  Beak  and  Talons,  and  therefore  do  be¬ 
long  in  general  to  Birds  of  Prey,  being  Rapacious 
and  Carnivorous  ;  yet  becaule  they  eat  Fruit  too, 
1  fuppofe,  he  difiinguilhes  them  from  the  reft  by 
this  Title.  See  Birds. 

FRUIT,  [in  its  General  Senfef]  includes  what¬ 
ever  the  Earth  produces  for  the  Nourilhment  and 
Support  of  Men  and  other  Animals ;  as  Herbs, 
Grain,  Pulfe,  Hay,  Corn,  Sc. 

FRUIT,  [in  the  Senle  of  the  Civil  Law,']  are 
difiinguilh’d  into  three  kinds;  as  Natural  Fruit, 
which  the  Earth  produces  fpontaneoufiy,  and 
without  any  Culture,  as  that  of  Trees. 

2.  Civil  Fruits ,  which  are  only  Fruits  in  the 
Eye  of  the  Law  ;  as  Rents,  Salaries,  Wages,  Sc. 

3.  Fruits  of  lndufiry ,  which  tho’  they  are  na* 
tural,  doyet  require lome  labour  to  cultivate  them, 

FRUITS,  [in  the  Canon  Law ,]  include  every 
Thing  whereof  the  Revenues  of  3  Benefice  confift ; 
as  Glebe,  Tithes,  Rents,  Offerings,  Sc. 

FRUMENTA,  and  frumentaeeous  Plants ,  are 
by  the  Botanifts  reckon’d  all  fuch  as  have  their 
Culm  (or  Stalk)  pointed,  and  their  Leaves  like 
Reeds ;  and  which  bear  their  Seed  (which  is  fit  to 
make  Bread,  or  be  ground  into  Flower)  in  Ears , 
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jike  common  Corn  ;  for  they  reckon  two  Kinds 
of  Fruges ,  Frumenta  and  Legumina  :  See  Grami¬ 
neous  and  Culmiferous  Herbs .  L. 

FRUMGYLD,  was  the  old  Saxon  Term  for  the 
firft  Payment  made  to  the  Kindred  of  a  flain  Per¬ 
form  Recompence  of  his  Murder.  ■ 

FRUSTUM,  [in  Mathematicks,]  figmfies  a 
Piece  cut  oil,  or  feparated  from  any  Body  ;  as  the 
Fruftum  of  a  Pyramid  or  Cone,  is  a  Part  or  Piece 
thereof  cut  off  (ufually)  by  a  Plane  parallel  to  the 

Bale.  L.  .  ,  >  . 

All  Round  and  Square  Timber  that  is  tapering 

may  be  conceiv’d  as  the  Fruftum  of  a  Confe  or  a 
Pyramid.  To  find  which,  take  the  following 
Theorem,  which  in  the  main  is  Mr.  Ougbtred’s , 
who  at  Pag.  99-  of  his  admirable  Cl  avis ,  gives  this 
and  two  others  for  the  fame  Purpole. 

Given 

R,  the  Side  of  the  grea- }  _  r  r 

ter  Bafe,  (Tho*  below  1  fuppofe 

%  the  leffer  Safe’s  Side,>  B  and  b  to  reprefen t 
A  the  Height  of  thfeV  the  Areas  of  the  two 
‘‘Fruftum,  Bales. 

Whole  Height  a  ft-  K  —  H. 


h  A 


or 


Firftj  |To  find  a,  fay,  as  B  —  b :  b  : :  A  :  g-— 
b  A  Now  B H  =  3  times  the  whole  Pyramid, 
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becaufe  anyPrifm  is  3  times  a  Pyramid  ot  thefame 
Bate  and  Height  with  it,  by  7  e  10  Euclid ,  and 
b  a  3  times  the  upper  Pyramid.  Wherefore 

B  H  ~b±  equal  to  the  Fruftum  of  the  Pyramid 

required :  Which  Theorem  in  Words  is  this : 

Multiply  the  lower  Bafe  by  the  whole  Height,  and. 
from  the  Produtt  fubtratt  the  upper  Bafe  mul¬ 
tiply^  by  the  Height  of  the  Top-piece  wanting  ; 
and  then  one  third  of  the  Remainder  Jh all  give 

the  Fruflum. 

And  the  fame  way  you  may  proceed  for  the 
huftum  of  a  Cone  ;  only  ’twill  bfe  more  difficult 

to  find  the  Circular  Bates.  ^  _  . 

FUGA  Vacui :  It  is  a  Notion  of  the  Peripate¬ 
tics,  and  fome  other  ancient  Philosophers,  that 
there  is  an  Abhorrence  in  Nature  of  au  acuum  ;  and 
this  in  Latin  they  call  Fuga  Vacui ,  or  Natures 
endeavour  to  avoid  a  V acuum.  L. 

FUG1LE,  an  Impofthume  in  the  Ears.  Blan¬ 
chard.  ,  r-i  T  C 

FUGITIVES  Goods ,  are  the  proper  Goods  ot 

him  that  fiieth  upon  Felony,  which  after  the 


Flight  lawfully  found,  do  belong  to  the  King  or 
Lord  of  the  Mannor.  „ 

FUGUE,  [in  Mufxclf]  is  tome  Point  confifting 
of  4,  6,  or  any  other  Number  of  Notes  begun 

by  fome  one  lingle  Part,  and  then  feconded  by  a 
third,  fourth,  fifth  and  lixth  Parr,  '(if  the  Coilipo- 
fition  con fifts  of  fo  many)  repeating  the  fame  or 
fuch  like  Notes,  lb  that  the  leveral  Parts  follow^ 
or  come  in  one  after  another  in  the  fame  manner, 
rhe  leading  Parts  full  flying  before  thofe  that  fol¬ 
low.  , 

FUGUE-DOUBLE,  is  when  two  or  more  diffe¬ 
rent  Points  move  together  in  a  Fugue,  and  are  al¬ 

ternately  interchanged  by  feveral  Parts. 

FULIGINOUS  Vapours,  according  to  fome, 
are  thick,  impure,  and  footy  Vapours. 

FULMINATING  Powder  t  See  Aur urn  ful mi- 
nans,  and  Pulvis  fulminans. 

FULMINATION,  the  fame  with  Detonation  : 

Which  fee.  ^  , 

FUMIGATIO  C by  mica,  is  an  Erofion  of  Metal 

by  Smoak  or  Vapour.  L. 

FUMIGATION,  is  making  one  Body  receive 
the  Smoak  of  another,  in  order  to  impregnate  it 
with  the  more  Volatile  Parts  of  the  Body  burnt. 

FUNCTION,  (the  fame  that  Aftion)  is,  in  re¬ 
ference  to  any  Operation  of  the  Organical  Parts  of 
an  Animal  Body,  an  efftftive  Motion  produced  in 
the  Part  by  the  proper  Aptitude,  or  Fitnefs  of  fuch 
Part  for  theUfesthe  Author  of  Nature  defigned  it. 

FUNDAMENTAL,  [in  Mufickf]  the  princi¬ 
pal  Note  of  a  Song  or  Compolition,  to  which  all 
the  reft  are  in  fome  Meafure  adapted,  and  by 
which  they  are  fway’d  ;  call’d  alfo,  the  Key  of  the 
Son c. 

FUNDUS  Plants,  the  Botanifts  call  that  the 
Bottom  of  a  Plant,  where  the  Stalk  and  Root  juft 

meet  and  join.  L.  •  ,  *  .  „ 

FUND  of  the  Eye ;  [in  Aliatomy, ]  that  part  ot 
the  Eye  poffefs’d  by  the  Chorocoides  and  Retina . 

FUNDUS  Uteri,  [in  Anatomy  f]  i.  e.  the  fund 
or  bottom  of  the  Womb,  is  the  Body  or  principal 
part  of  it,  in  contradi&ion  to  the  Cervix  or  Neck, 
the  Ofculum  or  Mouth,  and  the  Vagina  or  Sheath. 

FUNDUS  Veficae,  [in  Anatomy,']  i.e.  the  fund 
of  the  Bladder,  is  the  Cavity  of  it  in  which  the 
Urine  is  contained.  It  is  placed  in  Men  over  the 
Rectum,  and  in  Women  over  the  Matrix. 

FUNDUS  Cadi,  [in  Aftrology, ]  is  the  Point  op. 
polite  to  the  Point  of  Culmination  ;  or  that  Point 
of  the  Ecliptick,  wherein  it  is  interfered  by  the 
Meridian,  beneath  the  Holizon. 

FUNGUS,  [in  Surgery,']  a  ffefliy  Tumour  and 
Excrelcence,  very  fpongeous,  foft,  and  pale;  ari¬ 
sing  on  the  Tvlembranes,  Tendons,  and  other  ner¬ 
vous  Parts,  proceeding  from  Ulcers,  Wounds,  Con- 
tulions  and  Strains. 

FUNICULAR  Hypothefis ,  was  advanced  by 
Francifcus  Linus,  againft  the  Notion  of  the  Spring 
and  Weight  of  the  Air ;  and  he  fuppoles,  That  the 
Sufpenfion  of  the  Mercury  in  the  Torricellian  Ex¬ 
periment,  is  not  caufed  by  the  Weight  of  the  At- 
mofphere  prefling  on  the  Mercury  in  the  Bafin, 
but  by  a  land  of  Funiculus  of  fome  very  fine  and 
thin  Subfiance  ;  which  being  exceedingly  rarified 
by  a  forcible  Diftenfion,  is  continually  contrafting 
it  lelf  up,  or  becoming  more  diftended  according 
to  the  different  Temperament  of  the  external  Air; 
and  by  this  Means  occaftons  the  rifing  and  falling 
of  the  Quick filver  in  the  Barometer. 

But ’t is  ftrange  that  this  little  Rope  ot  String 

at  the  Top  would  be  able  to  fuftain  all  the  Mer- 
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cury  requiftte  to  form  a  Column  of  30  Inches  in 
length  ;  and  that  as  Part  will  run  out  of  the  Tube 
when  there  is  more  Mercury  in  it,  fo  none  at  all 
fhould  run  out  after  it  is  come  to  its  due  length  : 
Since  Mercury  is  a  fluid  Body,  how  comes  the  Fu¬ 
niculus  to  turn  it  into  a  folid  one?  And  by  its  lit¬ 
tle  Strings  hold  it  fo  altogether,  that  none  can 
run  out  ? 

FUNICULUS,  Inteflinum ,  Laqueus ,  or  DuElus 
Vmbilicalis ,  the  Navel-firing,  is  a  Membranous 
Channel  or  Conduit  in  the  Foetus,  which  reaches 
from  the  Navel  to  the  PlacenTa  in  the  Womb  5  it 
contains  two  Arteries,  one  Vein,  and  the  Urinary 
Paflage  in  the  Fcetus ,  faith  Blanchard.  Indeed  the 
Umbilical  Vefiels  between  the  Navel  and  the  Pla¬ 
centa  are  wrapt  up  in  a  Production  of  the  Chorion 
and  the  Amnion ,  which  is  generally  about  a  foot 
and  an  half  long,  that  the  motion  of  the  Foetus 
may  not  pull  the  Placenta  from  the  Womb  :  The 
ufe'  of  this  Navel-flring  is  to  carry  the  Mother’s 
Blood  by  the  Veins  to  the  Jfcetus,  for  its  Nourilh- 
ment  ;  and  that  which  is  unfit  for  this  purpofe, 
is  carried  back  by  the  Arteries  to  the  Placenta , 
while  the  Foetus  is  ftill  lupplied  with  mere  from 
the  Vein  ;  fo  that  there  is  a  continual  circulation 
of  Blood  between  the  Mother  and  the  Fcetus.  L. 

FURCA,  [in  our  antient  Cujloms ,]  the  fame  as 
Catafuccia ,  or  Fojfa ,  i.  e.  the  Gallows  and  Pit  ; 
viz.  a  Right  or  JurifdiCtion  of  punilhing  Felons ; 

i.e.  Men  with  Hanging,  Women  with  Drowning. 

FIJRCALE  Os ,  the  fame  with  Furcula.  L. 

FURCELL  A,  the  fame  with  Furcula.  L. 


FURCHE  ;  fo  the  Heralds  call 
the  form  of  this  kind  of  Crofs  in 
a  Coat  of  Arms. 


FURCULA  Superior,  is  the  upper  Bone  of  the 
Sternum  or  Breaft-bone ;  others  call  it  Jugulum. 
L.  Blanchard. 

FURFUR ATION,  or  Furfures ,  is  when  Dan- 
driff falls  from  the  Head  in  Combing;  it  comes  for 
the  moft  part  from  that  Skin  which  is  under  the 
Hair ;  alio  from  the  Beard  and  Eye-brows.  L. 
Blanchard. 

FURFURES,  the  Scales  that  fall  from  the  Head, 
and  fometimes  from  the  Skin  of  the  other  Parts 
of  the  Body,  occafion’d  by  the  Separation  of  the 
Cuticula  or  Scarf-fkin  from  the  Cutis ,  or  true  Skin. 
Zi.  Blanchard. 

FURL,  the  Sea  Word  for  wrapping  up  and 
binding  any  Sail  clofe  to  the  Yard,  which  is  done 
firfi  by  haling  up  the  Braces,  and  then  wrapping 
the  Sail  clofe  together,  and  lo  binding  it  fall  to 
the  Yard  with  the  Calkets  and  furling  Lines. 
This  was  formerly  written  Farihel ,  becaule  the 
Sail  is  thus  made  up  in  a  bundle  or  farthel ;  but 
?tis  now  every  where  corrupted  into  the  Word 
'Furl. 

FURLING  Lines ,  are  fmall  Lines  made  fall  to 
the  Top-fails,  Top-gallant-lails,  and  to  the  Mifen- 
yard-Arms,  to  furl  up  thofe  Sails.  Indeed  the 
Milfen  hath  but  one  furling  Line,  but  all  the  reft 
have  two,  one  at  each  end. 

FURNACE  :  The  Chymifls  have  feveral  forts 
of  Furnaces,  as  the  Reverberatory  ;  which  fee  un¬ 
der  that  Word:  A  Wind  Furnace ,  or  Furnace  for 
Fujlons ,  which  is  ib  called,  becaufe  the  Wind  comes 


forcibly  to  blow  the  Coals,  in  order  to  melt  oxfufe 
the  Matter  in  the  Crucible  01  Coppel.  This  Fur¬ 
nace  for  Fuficns ,  is  in  form  juft  like  the  Rever¬ 
beratory,  only  lefs,  and  there  is  no  need  of  laying 
the  two  Crofs  Bars  there  mention’d.  They  fre¬ 
quently  alfi)  ufe  Moveable  Furnaces,  whole  make 
is  like  that  of  the  Reverberatory,  and  they  are 
made  of  a  Pafle  confining  of  three  parts  of  Pow 
ders  of  broken  Pots,  and  two  parts  of  Clay  well 
temper’d  together  with  Water. 

Lemery  gives  the  following  figure  of  a  Irnall 
moveable  Furnace  lor  Fufions. 


c  The  Chimney. 


d  The  Dome,  confifting  of 
two  Pieces. 

r  Three  Regifters  or  Holes, 
to  let  in  the  Air  to  come 
to  the  Fire. 


FURNACE  Almohcl.  In  the  fmelting  of  Silver 
Oar,  and  clearing  it  from  the  Lead,  they  ule  a 
Furnace  which  they  call  an  Almond  Furnace  ;  in 
which  they  melt  the  Slags  or  Refule  of  the  Li¬ 
tharge,  without  pounding  or  ftamping  it,  and 
with  Charcoal  only. 

FURNACE  of  AJfay,  is  ufed  in  the  fmelting 
Houfes  of  Silver  Oar  ;  and  is  to  try  the  Value  of 
the  Silver,  or  what  Proport  ion  it  bears  to  the  Lead; 
Which  they  know  by  weighing  the  Pieces  cut  oft' 
from  every  Bar,  and  then  melting  them  anew,  and 
after  the  Lead  is  feparated,  weighing  the  remain¬ 
ing  Silver.  See  Silver. 

FURNITURE  of  Dials.  As  on  all  Sorts  of 
Dial  Planes,  Strait  Lines  may  be  defcrib’d,  which 
by  the  Shadow  of  a  Stile,  or  a  Line  parallel  to  the 
Earth’s  Axis,  will  lhew  the  true  Hour  of  the  Day  : 
So  by  the  Shadow  of  an  Apex,  Nodus,  or  one  de- 
terminatoToint  in  that  Axis  or  Stile,  on  the  Plane 
of  the  Dial,  may  many  uleful  and  curious  Aftro- 
nomical  Conclulions  be  delcnb’d  or  Ihewn :  A  nd 
all  thele  taken  together,  are  call’d  the  Furniture 
of  Dials.  Such  as, 


1.  The  Parallels  of  the  Sun’s  Diurnal  Motion  ; 
Ihewing  every  Day  what  Degree  of  the  Ecliptick 
the  Sun  is  in  ;  or,  if  lels  Accuracy  be  thought 
enough,  what  Sign  of  the  Zodiack. 

2.  The  Length  of  the  Day  and  Night ;  or,  The 
Proportion  of  the  Sun’s  Diurnal  to  his  JNoSlurnal 
Arch,  throughout  the  Year. 

3.  The  Time  of  the  Year',  Ihewing,  by  the  Sha¬ 
dow  of  the  Axis,  both  the  Month  and"Day. 

4.  The  Sun’s  Almacanters ,  or,  Parallels  of  Al¬ 
titude  ;  Ihewing  the  Sun’s  Altitude  above  the  Ho¬ 
rizon  ;  and  the  Proportion  ot  Shadows. 

■>.  The  Azimuths,  or  Vertical  Circles  ;  Ihewing 
what  Azimuth  or  Point  of  the  Compafs  the  Sun 
is  upon  at  all  Times  of  the  Day. 

6.  The  Babylonijh ,  Italian,  fevuijh,  (or  unequal) 
Hours',  together  with  the  Meridians  or  Horizons 

of 


FUR 
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,ni 


of  any  particular  and  remote  Places ;  and  many  Leybcurn’s  DiMm,  &c.  And  the  full  De 
o  her  Things,  8c.  I  purpofely  omit  to  mention  tton  of, the  whole  Matter, 

the  Plane  arv  Hours,  the  Circles  of  Pofitron,  8c.  t,s  in  his  Gntmomcks.  See  alio  Gtfpar  bc.M :tus 

th  -  -  'opiral  Fooleries  •  becaule  I  Vurfits  Matlxmaticus,  Eook  14.  of Horography. 

ugical  1-oolenes,  oecauie,  1  ^  rin  s  making  good 


in  order  to  Aftrological  , 

hope,  at  this  Time  of  Day,  they  are  of  no  Elteem 
With  any  Perfons  of  Mathematical  Skill,  or  indeed 
of  common  Senle  and  Undemanding. 

Ko\v  of  thefe  Circles  of  the  Sphere,  whofe  Pro¬ 
jection  conftitutes  this  furniture ;  fome  are  Great , 
as  the  Azimuths  or  Vertical  Circles,  the  Meridians 
or  Hour  Circles,  and  the  Circles  of  Longitude  of 
the  Sun  or  Stars  ;  and  thefe  on  all  Sorts  of  Dial- 
planes  will  be  ftrait  Lines :  And  if  the  Planes  on 


\rjus  iviauxmaiuu •>,  juoujv  ***.  L  j  f 

FURRING,  [in  Architecture,]  is  making  gooa 
the  Rafters-feet  in  the  Cornifh :  That  is,  when, 
Rafters  are  cut  with  a  Knee,  thefe  Furring* ',  or 
Furrs ,  are  Pieces  that  go  firaight  along  with  the 
Rafter  from  the  Top  of  the  Knee  to  the  Corniln. 
Alfo  when  Rafters  are  rotten,  or  lunk  hollow  in 
the  Middle*  there  are  Pieces  cut  thickelt  in  the 
Middle,  and  tapering  towards  each  End,  which 
are  nailed  upon  .them  to  make  them  ftrait  ;  ana 
fuch  Pieces  ate  call’d  Furrs ,  and  the  putting  them 

which  fuch  great  Circles  are  deicnb’d,  are  parallel  *  •  *  •  l  in  on  double  Pknks 

.  J  •  r*  • _  ic  mnrp 


be  all  parallel  to  one  another. 

But  if  the  Dial-Plane  be  perpendicular  to  any 
of  thofe  correlponding  great  Circles  in  the  Heavens, 
then  the  ftrait  Lines  fo  proje&ed  on  the  Plane, 
will  meet  in  the  Centre  at  equal  Angles. 


there  is  another  way  of  Furring  which  is  more 
properly  lo  called  *  and  that  is,  when  a  Ship  s 
Planks  are  ripped,  and  new  Timbers  are  put  m 
the  former  Timbers*  and  on  them  other  Planks; 


WiP  Rill  meet  in  one  Centre'upon  the  Plane,  but 
at  unequal  Angles. 

All  lelfer  Circles  of  the  Sphere,  (fuch  as  are,  the 
Parallels  of  the  Sun’s  Declination  or  Courfe ,  and  all 
Almacanters ,  ox  Parallels  of  Altitude)  being  pro¬ 
jected  on  a  Plane, become  Ccnick  ScShons ,  i.e.  either 
Bllipfes ,  Parabola’s ,  or  Hyperbola’s  ;  except  when 
thele  lelfer  Circles  are  projefted  on  fuch  Planes  as 
do  lie  parallel  to  thofe  lelfer  Circles  in  the  Heavens ; 


fee  PHnelifoblifue  to  any  of  thofe  great  which  ts  done  fome’times  to  mate  a  Ship  beat  h« 
Circles  in  the  Heavens,  the  projefted  ftrait  Lines  ^'"c'n  HcraUr^  are  ufed  in  the  Dou. 

blings  of  the  Mantles  pertaining  to .  a  Coat  ot 
Arms,  and  fometimes  to  the  Coat  it  felf.  They  are 
u  fu  ally  of  two  Colours;  as  Ermins  and  Errniyiesr 
which  are  bkek  and  white:  Erminois  and  Pean) 
which  are  black  and  yellow  :  V airy ,  which  is 
white  and  blue  :  Verry *  which  is  yellow  and  re  , 
or  the  like  Colours. 

He  parallel  to  thofe  letter  Circles  in  t  tie  Heavens ; 

as  Parallels  ol  Declination,  when  they  happe  to  A  ^  j?  ■  efpecially  when  it  begins  tocor- 

be  drawn  on  a  Plane,  lying  parallel  to  the  Equu  nd  nmnhe ;  Pwhen  it  is  open’d,  and  the 

tioftial  ;  for  then  they  will  be  per  red  Circles*  P  ‘  T  f  thfi  F]e  fli  underneath  is 

Which  are  Seftions  of  a  Cone  parallel  to  its  Bate.  Matte  I  t .  ou, ^  R  and  fcddUh 

So  alfo,,  if  the  Almacanters,  or  Parallels  of  Alti-  turnea  mio ^orrupuuu .ui  ^  c 

tude,  be  defcrib’d  on  a  Plane  parallel  to  the  Hori* 

Zon,  they  will  become  per feft  Circles; 

It  may  be  of  Ule  to  remark  alio,  That  all  Dial* 

Planes  in  any  Latitude,  and  however  pofited  in 
that  Latitude,  whether  Direft,  Declining,  Incli¬ 
ning*  or  Reclining,  or  both  Declining  and  Incli¬ 
ning,  or.  Declining  together*  are,  in  fome  Part  or 
other  of  the  Earth,  Horizontal  Planes:  And  the 


turnea  into  uoriupuun  ui  a 
Colour,  which  fome  call  the  Ventricle  of  the  Fu- 
rune  ulus  ;  there  is  no  danger  in  it*  tho’you  apply 
no  Remedy  to  it ;  for  it  ripens  of  it  lelt,  ana 
burfts ;  but  the  Pain  makes  it  more  eligible  to  ap¬ 
ply  a  Remedy,  becaufe  that  frees  the  Patient 
fooner  from  his  Trouble.  L.  Blanchard. 

FUSAROLE,  is  a  fmall  round  Member  in  Ar - 
chiteSlure ,  cut  in  for  m  of  a  Collar,  with  lomewhat 


other  of  the  Earth,  Horizontal  Planes:  A.natn  Reads’ under  the  Echinus ,  or  Quarter  Round 

of  Pillars  of  the  Dor'ick,  1^1,  and  C^Or. 
Suhjlih  of  the  Dial  is  the  Meridian  of  that  Place  i  der£-  p ,  , ,  }  f  B  .  Granado-Q’.ellj  is 

as 

for  Execution  ;.;ttst,fuany  a  Wooden  & 

any  Declining- Reclining  Plane,  or  any  other  Dial- 
Plane,  a  good  Dial  with  Hours  and  Quarters ;  and 
much  more  if  you  draw  it  to  Minutes,  and 
then,  on  the  lame  Plane,  with  red  Ink,  He.  draw 
an  Horizontal  Dial  for  the  Latitude  ot  that  Place, 
which  is  equal  to  the  Stile’s  Height  in  the  former 
Declining-Reclining,  He.  Plane;  and  letting  tie 
Subfile  be  the  Hour-Line  of  12  to  it,  draw  all  the 
other  Hours,  Quarters,  &e.  from  thence  ;  and  then 
on  that  Horizontal  Dial  draw  alio  the  proper  Fur¬ 
niture  t  When  you  have  done  this,  I  lay,  it  you 
can  expunge  the  Hour-Lines  of  the  Horizontal 
Dial,  the  Furniture  of  that  Horizontal  Dial  will 
be  the  true  Furniture  for  the  Declining-Reclining, 

Hie.  be  it  never  lb  irregular,  fuppoling  it  have  but 

3  As^the  Defection  of  this  Furniture  on  all 
Finds  of  Dial-Planes,  you  will  find  large  and  till 
Direftions  in  If  ell’s  Art  of  Shadows,  Hollmlh  and 

•  YoL  i. 


filled  with  Wild-fire*  or  lome  luch  Compofition, 
and  is  defWd  to  burn  fo  long,  and  no  longer,  as 
is  the  Time  of  the  Motion  of  the  Bomb  from  the 
Mouth  of  the  Mortar  to  the  Place  where  it  is  to 
fi  ll ;  which  Time  Mr.  Anderfoh  makes  to  be  about 
27  Seconds ;  lb  that  the  Fufe  rauft  be  contrived  ei¬ 
ther  from  the  Nature  of  the  Wild-fire,  or  the 
length  of  the  Pipe  which  contains  it,  to  burn  jult 

that  Time.  . ,  ,  ' 

FUSIL,  [in  Heraldry ,]  is  a  Rhomboidal  figure, 

more  Render  than  a  Lozenge.  Thus, 


A  rid  fo  metimes  thus  j 


GAB 


G  A  I 


The  latter  of  which  feems  to  be  the  tr  ue  figure, 
for  the  Fufil  was  antiently  a  kind  of  Spindle  ufed 
in  Spinning. 

The  Word  Fufil  alfo  fignifies  a  fire-lock ; 
whence  comes  our  Word  Fuf  leers,  i.  e.  Soldiers 
carrying  only  Fire-Arms,  and  without  Pikes. 

FUS1LEERS,  are  (in  an  Army)  the  lame  with 
Mufqueteers,  and  are  fo  called  from  the  Word 
Fufil,  which  fignifies  fometimes  a  Mufket. 

FUSILLY,  in  Blazon,  is  when  the  Field  of  an 
Efcutcheon  is  divided  throughout  into  Fufils, 
as  thus : 

He  beareth  Fufil  Sable  and  Er¬ 
win. 

The  like  is  to  be  underfiood  of 
Lozengy,  or  Fretty,  refpeft  being 
had  to  the  figure. 

FUSION,  [in  Chym/flry, \  is  the  fame  as  Melt¬ 
ing  ;  fo  that  their  Furnace  for  melting  of  Metals, 
is  called  the  Furnace  for  Fufons.  The  Caufe  of 
fufion,  or  theReafon  of  melting  Metals,  tfc.  is  this, 
That  by  the  force  of  the  Heat  or  Fire,  the  Cohe- 
fion  of  the  Parts  is  diffolved,  and  the  Metalline 


Particles  being  disjoined,  and  having  a  figure  pro¬ 
per  to  Aide  over  one  another’s  Surfaces,  are  moved 
with  a  moll:  rapid  Motion,  and  lb  put  on  the  form 
or  appearance  of  a  Fluid.  L. 

FUST,  is  a  Term  in  Architecture  for  the  Shaft 
of  a  Column,  from  the  AJlragal  to  the  Capital. 

FUSY,  or  Fuzee ,  is  that  Part  of  a  Watch  about 
which  the  Chain  or  String  is  wrapped,  and  is  that 
which  the  Spring  draweth,  being  in  form  com¬ 
monly  taper.  In  larger  Works  going  with  Weights 
it  is  Cylindrical,  and  is  called  the  Barrel. 

To  find  what  Number  of  Turns  the  Fufy  will  have, 
ufe  this  Proportion : 

As  the  Beats  of  the  Balance  in  one  Turn  of  the 
Great-Wheel  or  Fufy,  (fuppofe  26928)  :  Is  to  the 
Beats  of  the  Balance  in  one  Hour  (  20196)  : :  So 
the  continuance  of  the  Watches  going  in  -Hours 
(fuppofe  16)  ;  To  the  Number  of  Turns  of  the 
Fufy  (12). 

That  is,  26928  :  20.196 : :  16  ;  12. 

FUTTOCKS,  are  the  Compafling  Timbers  in 
a  Ship  ;  which  make  her  Breadth  ;  thofe  below 
next  the  Keel  are  called  her  Ground  Futtocks  ; 
the  other  the  Upper  Futtocks. 


GAB 

G[In  Mufckf\  is  one  of  the  Cliffs,  and  is  the 
j  higheft  call’d  the  Treble. 

G  ABELL,  Gabella,  Gabellum,  the  fame  with 
Veftigal  in  old  Writers,  hath  the  fame  Significa¬ 
tion  as  Gabelle  in  French :  And  for  the  better  un- 
derfianding  of  ancient  Records,  Statues,  Charters, 
i$c.  you  fhould  know,  that  Gabel,  or  Gavel,  Ga- 
blurn,  Gabellum,  Gabellettum,  Galbellettum,  and 
GaviUettum,  do  all  lignify  a  Rent,  Cuftom,  Duty, 
or  Service,  yielded  or  done  to  the  King,  or  fome 
other  Lord  :  And  Dr.  Cowell  feems  to  have  judg’d 
light,  that  Gablum  is  to  be  diftinguilh’d  from  a 
Rent  or  Payment  made,  or  a  Contraft  or  Bargain  ; 
and  hath  only  Relation  to  fuch  a  Payment  or  Ser¬ 
vice  as  was  impofed  by  the  Power  and  Will  of  the 
Lord. 

„  •  GABEL,  according  to  fome  of  our  Ancient  Re¬ 
cords,  Statutes,  Charters,  & c.  fignifies  a  Rent,  Cu¬ 
ftom,  or  Duty,  yielded  or  done  to  the  King,  or 
any  other  Lord,  not  by  Contract  or  Bargain,  but 
impofed  by  the  Will  of  the  Lord.  Both  the  Word 
and  Thing  it  felf  is  grown  quite  out  of  falhjon  in 
England,  where  no  Duty  can  be  impofed  upon  the 
Subjeft  but  by  Aft:  of  Parliament;  but  in  France 
it  is  ftill  praftifed,  where  it  fignifies  an  Excife 
Upon  Salt,  and  is  a  very  heavy  one. 

GKREL-End  of  aHoufe,  is  the  Upright  Tri¬ 
angular  End,  from  the  Cornifh  or  Eaves,  to  the 
Top  of  its  Roof. 

GABIONS,  a  Term  in  Fortification,  fignifying 
Bafkets  made  of  Ofier-Twigs,  equally  wide  at  the 
Top  and  Bottom,  about  four  foot  in  Diameter, 
and -from  five  to  fix  high  ;  which  being  filled  with 
Earth,  are  fometimes  ufed  as  Merlons  for  the  Bat¬ 
teries,  and  fometimes  as  a  Parapet  for  the  Lines  of 
Approach,  when  it  is  requifite  to  carry  on  the  At¬ 
tacks  through  a  ftony  or  rocky  Ground,  and  to 
advance  them  with  extraordinary  Vigour.  They 
.ft rve  alfo  to  make  Lodgments  in  fome  Pofis,  and 


g  a  1 

to  fecure  other  Places  from  the  Shot  of  the  Ene. 
mies,  who  neverthelefs  endeavour  to  fet  the  Ga¬ 
bions  on  Fire  with  pitch’d  Faggots,  to  render  them 
ufelefs. 

GAGE,  [in  Joinery is  an  Infirument  made  to 
ftrike  a  Line  truly  parallel  to  the  ftrait  Side  of 
any  Board  or  Piece  of  Stuff.  Its  chief  Ufe  is  for 
gaging  of  Tenons  true  to  fit  into  Mortifies,  and 
for  gaging  Stuff  of  an  equal  Thicknefs.  It  is  made 
of  an  oval  piece  of  Wood,  fitted  on  upon  a  fquare 
Stick,  to  Aide  up  and  down  fiiffiy  thereon,  and 
with  a  Tooth  in  the  End  of  a  Staff,  to  fcore  or 
ftrike  a  Line  upon  the  Stuff  at  any  Diftance,  ac- 
cording  to  the  Difiance  of  the  Oval  from  it. 

GAGE,  when  one  Ship  is  to  Windward  of  ano* 
ther,  fhe  is  laid  to  have  the  Weather-gage  of  her : 
The  Seamen  call  alfo  trying  how  much  Water  a 
Ship  draws,  Gaging,  or  rather  Gauging  of  her  ;  and 
it  is  thus  done ;  They  drive  a  Nail  into  a  Pike  near 
the  End,  and  then  put  down  this  Pike  by  the  Rud¬ 
der  till  the  Nail  ketch  hold  under  it,  for  then  as 
many  Feet  as  the  Pike  is  under  Water,  is  the  Ship's 
Gage,  or  the  Depth  of  Water  fire  draws. 

GAGE,  [in  Common  Law,]  fignifies  a  Paws  or 
Surety :  See  more  in  Wage. 

GAGE-POINT :  See  Ga^ge-Point. 

GAGER  Deliverance  :  See  IF  age. 

GAIN,  [in  Architecture,]  is  'the  Workmen’s 
Term  for  the  Bevelling  Shoulder  of  the  Joift  or 
other  Timber.  ’Tis  uled  alfo  for  the  lapping  off 
the  End  of  the  Joifi,  &c.  upon  a  Trimmer  or 
Girder  ;  when  the  Thicknefs  of  the  Shoulder  is 
cut  into  the  Trimmer  alfo,  and  bevelling  upwards 
that  it  may  juft  receive  the  Gain ;  and  fo  the  Joift 
and  Trimmer  lie  even  and  level  with  their  Surface. 
This  way  of  working  is  ufed  in  Floors  and  Hearths. 

GKYNkG\\JM,  or  Wainagium,  fignifies  all  man¬ 
ner  of  Plough-Tackle,  orlnftruments  ufed  in  Hus¬ 
bandry,  without  any  Refpeft  to  Gain ,  or  Profit . 

For 
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For  as  Magna  Charta  provides*  That  the  Knight 
and  Freeholder  lhall  be  amerced  Salvo  Con  r  encmen- 
to  fuo ,  and  the  Merchant  Salvo.  Mercandisi  fuo ; 
fo  the  Viliam  Countrymen,  or  Plowman,  was  to 
be  fined  or  amerced  for  his  Offences,  but  Hill  Salvo 
Guinagio  fuo ,  i.  e.  Saving  all  bis  Ploiv-Geers ,  and 
neceffary  Implements  of  Husbandry:  For  he  was 
not  to  be  fined  fo  as  to  be  ruined  and  undone,  by 
taking  from  him  the  neceffary  Means  of  Life. 

GALACTOPHORI  DuSlus,  [of  y&K&  ya.KAK- 
<r©*  Milk,  and  <?£?*>,  Gr.  1  carry,]  Veflels  which 
lerve  to  convey  the  Milk  into  the  Breafts  of  Wo¬ 
men,  Sc.  as  the  Latteal  and  Mammary  Veffels  ; 
and  alfo  convey  the  Chyle,  (as  fome  modern  Au¬ 
thors  have  fancied;  )  a  llrait  way  from  the  Guts 
to  the  Glandules  of  the  Breafls ;  yet  the  Arteries 
are  more  properly  fo  called,  becaufe  they  carry  the 
Chyle  along  with  the  Blood  to  the  Breafls,  where¬ 
in  the  Milk  is  leparated  and  referved  for  the  Ufe 
of  the  Foetus.  L. 

GALACTOS1S,  \ya.\AKTO(Tit^  Gr.]  the  chang¬ 
ing  into,'  or  the  produftion  of  Milk ;  that  A£tion 
whereby  the  Food  or  Chyle  is  converted  into  Milk. 

GALAXY,  or  Via  Latte  a  :  See  Milky-Way. 

GALE,  the  Sea  Word  for  the  blowing  of  the 
Wind  at  Sea  *  When  the  Wind  blows  not  fo  hard 
but  that  a  Ship  can  carry  her  Top-fails  a  Trip, 
(that  is,  hoifed  up  to  the  higheft)  then  they  fay  it 
is  a  Loom-Gale  ;  when  it  blows  very  ftrong,  they 
lay  it  is  a  Jliffy  or  frong^  or  at  leaft,  a  frefl )  Gale ; 
but  when  it  blows  fo  hard  and  violently  that  a  Ship 
cannot  bear  any  Sail,  they  lay  it  blows  a  Storm. 
When  two  Ships  are  near  one  another  at  Sea,  and 
there  being  but  little  Wind  blowing,  one  of  them 
finds  more  of  it  than  the  other,  they  fay  that  the 
Ship  Gales  away  from  the  other. 

GALEA,  is  a  Pain  in  the  whole  Head,  fo  called 
from  theLikenelsof  the  Place,  becaufe  it  takes  j.n, 
or  encompafles  the  whole  Head  like  an  Helmet ; 
in  Latin  Galea.  Blanchard. 

GALEA  is  likewife  uled  when  the  Head  of  the 
Foetus  is  doled  with  Part  of  the  Membrane  called 
Amnion ,  as  it  comes  into  the  World  ;  they  fay 
then  it  hath  a  Galea.  Blanchard. 

GALEASS,  is  a  large,  low-built  heavy  VefTeJ, 
tiling  Sails  and  Oars;  It  hath  three  Mails,  and 
thofe  not  to  be  lower’d,  as  they  are  in  a  Galley. 
They  have  three  Tire  of  Guns  in  the  Head,  and 
tifuaily  two  Tire  in  the  Stern.  In  two  Dutch 
Prints  that  I  have  of  a  Galeafs ,  there  are  25  Oats 
on  a  Side ;  and  I’m  told,  there  is  about  6  or  7  Men 
to  an  Oar. 

GALENlCK-i^A’i/c^f’,  is  that  Phylick  which 
is  built  upon  the  Principles  of  Galen ,  and  there¬ 
fore  they  are  Galenijls  who  embrace  the  Founda¬ 
tions  of  that  Art,  which  are  fetched  from  Galen 
and  his  Principles;  though ’tis  now  frequently  op- 
poled  to  the  Chymical  Method  of  Prattice,  which, 
they  fay,  is  much  fhorter.  Blanchard. 

GALEONS,  were  formerly  the  French  Ships 
of  War;  but  now  the  Word  is  only  ufed  amongft 
the  Spaniards  and  Italians.  And  the  Spaniards  do 
now  call  only  thofe  Ships  Galeons ,  which  are  lent 
annually  to  La  Vera  Cruz ,  or  other  Places,  in  the 
Wefl'Indies,  to  fetch  home  Bullion. 

GALL ;  See  Bile. 

GALL.  Dr.  Kell  Ihews,  An.  Secret. p.  3 6.  That 
the  Gall  or  Bile,  being  to  be  mixed  With  the 
Chyle,  as  it  comes  out  of  the  Stomach  into  the 
Duodenum ,  could  be  no  where  fo  conveniently  le- 
cerned  from  the  Blood,  as  where  the  Liver  is  pla¬ 
ced,  had  alfo  all  the  Branches  of  the  Cel  lack  Ar. 


teries,  carry’d  all  the  Blood  to  the  Liver,  ’from 
which  the  Gall  was  to  be  leparated;  It  is  evident^ 
conlidering  the  Nearnels  of  the  Liver  to  the  Hearty 
and  the  Inteftme  Motion  of  the  Blood,  that  io  vil- 
cid.  a  Secretion,  as  the  Gall  is,  could  never  have 
been  leparated  by  any  Gland  in  that  Place.  In 
this  Cale  therefore,  Nature  is  forced  to  alter  heir 
con  Pant  Method  of  fending  the  Blood  to  all  Parts 
of  the  Body  by  the  Arteries ;  and  here  Ihe  forms 
a  Vein,  (which  is  no  Branch  of  the  Cava ,  as  all 
other  Veins  are)  and  by  it  Ihe  lends  the  Blood  froni 
the  Branches  of  the  melenterick  and  celiack  Arte¬ 
ries,  (after  having  palfed  through  all  the  Inteftines; 
Stomach,  Spleen,  Caul,  and  Pancreas)  to  the  Li¬ 
ver.  By  which  extraordinary  Contrivance,  the 
Blood  is  brought  a  great  way  about,  before  it  ar¬ 
rive  at  the  Liver  ;  and  its  celerity  is  extremely  di- 
minilh’d:  Sb  that  all  the  Corpulcles  which  are  to 
form  the  Gall,  may  have  fuffitient  Time  to  attract 
one  another,  and  to  unite,  before  they  come  to 
their  fecerning  Velfel.  And  thus  the  Ufe  of  the 
Vena  Porta  is  found  out. 

And  moreover  he  computes,  that  lince  a  Branch 
of  the  melenterick  Artery  is  to  its  correfponding 
Branch  of  the  Porta ,  as  9  to  25,  therefore  the 
Blood  in  the  Branches  of  the  Porta  moves  above 
177  times  llower  than  it  does  in  the  Trunk  of  the 
mefenterick  Artery  ;  and  this  only  on  the  Account 
of  the  Incfeale  of  the  Diameters  of  the  Veffels. 

Thus  Nature  provides  fot  the  forming  of  the 
Gall,  in  that  Blood  which  paffes  through  the  me¬ 
lenterick  Artery.  Next  he  enquires  what  Care  is 
taken  about  that  which  is  convey’d  by  the  celiack 
Artery  to  the  Liver.  For  it  leems  it  was  neceffary 
to  lend  a  larger  Quantity  of  Blood  thither,  than 
could  be  difpofed  of  through  the  Inteftines.  Part 
of  the  Blood  of  the  celiack  Artery  isfpread  upon 
the  Stomach  and  Caul,  and  its  Velocity  diminilh- 
ed,  as  we  have  l'een  in  the  Inteftines;  But  Hill  all 
the  Blood  which  thofe  Parts  could  receive,  was  not 
fufficient  for  the  Liver;  and  there  was  no  room 
for  the  divilion  and  expiating  of  the  Veffels 
through  fuch  a  large  Space  as  the  Mefentery,  and 
the  long  Traft  of  the  Guts.  And  therefore  here 
Nature  hath  a  new  Contrivance  to  abate  the  Velo¬ 
city  of  the  Blood,  (to  which  the  inteftine  Motion 
is  always  proportional);  which  is,  by  empting 
the  Blood  entirely  out  of  the  Veffels,  into  a  large 
lpongy  Bowel,  the  Spleen ;  which  feems  to  be  a 
Ciftefn  produced  for  that  very  Intent  and  Purpole. 
And  the  Circumference  of  the  celiack  Artery  being 
half  an  Inch,  or  .5  its  Square  is.  .25  :  And  therefore 
the  Square  of  the  Splenick,  which  is  a  Branch  of 
it,  cannot  be  above  .18.  Now  the  Dimeniions  of 
the  Spleen  are  fix  Inches  long,  3  or  4  in  Breadth, 
and  2  in  Thicknefs.  He  makes  therefore  this  ealy 
Suppofition,  That  it  is  a  Cylinder  of  2  Inches  Di¬ 
ameter.  Wherefore  the  Square  of  its  Circumference 
being  3 <5,  the  Blood  mull  move  above  200  Times 
Power  in  it,  than  in  the  Beginning  of  the  Iplenick 
Artery;  and  is  longer  before  it  gets  to  the  Liver, 
than  that  which  palles  through  all  the  Inteftines. 

From  all  this  Art  and  Contrivance,  it  is  an  evi¬ 
dent  Demonftration,  that  the  Intent  of  Nature 
was  to  diminilh  the  Velocity  of  the  Blood;  and 
that  fuch  a  flow  Motion  is  abfolutely  neceffary 
for  the  fecerning  of  the  Bile  in  the  Liver. 

The  Particles  Which  com  pole  the  Gall,  he  fhews, 
bear  a  very  lmall  Proportion  to  the  reft  of  the 
Blood  ;  as  is  evident  from  that  great  Quantity  of 
Blood  which  is  carry’d  to  the  Liver,  and  the  lmall 
Quantity  of  Bile  which  is  leparated  from  it.  In  a 
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large  Dog,  whofe  DuSlus  Cboledocus  was  near  as 
big  as  a  Man’s,  1  could  never  gather  above  two 
Drains  in  an  Hour*  Now  there  is  thrown  into  the 
Aorta  every  Hour  about  4000  Ounces  of  Blood  ; 
and  it  appears  by  the  Proportions  of  the  Arteries, 
that  the  mefenterick  and  celiack  are  to  the  reft,  as 
1  to  8.  And  therefore  500  Ounces  of  Blood  are 
carry’d  every  Hour  to  the  Liven  And  fince  only 
two  Drains  of  Gall  are  feparated  from  it,  the 
Blood  muft  be  to  the  Bile,  at  leaft  as  2000  is  to  1. 

’Tis  by  reafon  of  this  Imall  proportion  of  the 
Bile  to  the  Blood,  that  it  was  fo  neceftary  to  allow 
iomuch  Time  for  the  attra&ion  of  the  Particles 
which  form  the  Bile. 

From  this  Contrivance  alfo  of  the  Aorta ,  the 
Bile  receives  another  advantage,  not  lels  confide- 
table  than  the  diminution  of  the  velocity  of  the 
Blood  ;  and  that  is,  the  Blood  palling  thro’  fo  many 
different  Parts  before  it  comes  to  the  Liver,  parts 
with  the  greateft  Share  of  its  Lymph  a.  By  which 
means,  the  Particles  com  poling  the  Bile  approach, 
ing  nearer  towards  one  another,  are  by  their  mu¬ 
tual  attra&ion  fooner  united. 

And  the  Confideration  of  thefe  two  Contrivan¬ 
ces  does  highly  (he  thinks)  confirm  the  Truth  of 
Lis  Theory  of  Animal  Secretion.  For  the  Dimi¬ 
nution  of  the  Velocity  of  the  Blood,  and  the  Sub¬ 
traction  of  the  Lympha ,  can  agree  in  no  other  End, 
than  the  uniting  the  Particles  of  the  Bile. 

GALL- 23/ adder ,  the  fame  with  Folliculus  Fellis. 

GALLEHALPENS,  were  formerly  a  Genoa 
Coin,  brought  into  England  by  the  Merchants  of 
that  City ;  who  trading  hither  in  Galleys ,  lived 
commonly  in  a  Lane  ne-AX  Tower-fir  eet,  call’d  from 
them  Galley-Lane  ;  and  they  landed  their  Goods 
at  a  Place  in  Thames-Jlreet ,  call’d  Galley-Key  ;  and 
they  traded  with  their  own  Imall  Silver  Coin, 
which  our  People  call’d  Gallehalpence.  But  thefe, 
together  with  two  kinds  of  Coin,  call’d  Suskins , 
and  Dotkins,  were  forbidden  by  the  Statute  of 
3  H.  V.  1.  See  St  out)1  s  Survey  of  London,  p.  137. 

GALLERY  of  a  Mine ,  is  any' Branch  of  it 
carried  on  towards  any  Place.  For  the  Befiegers, 
and  the  Befieged,  do  carry  each  of  them  Galleries 
or  Branches  under  Ground,  in  l'earch  of  one  an¬ 
other’s  Mines,  which  often  meet  and  deftroy  one 
another. 

GALLERY,  in  a  Ship,  is  that  beautiful  Frame 
which  is  made  upon  the  Stern  without-board,  into 
which  there  is  a  Palfage  out  of  the  Captain’s  Cab- 
bin,  which  is  called  the  great  Cabbin  ;  and  thefe 
Galleries  are  indeed  rather  for  ftately  Shew,  and 
the  Captain’s  Pleafure,  than  any  other  Benefit; 
for  in  Ships  of  War  all  open  Galleries  of  this  kind 
are  to  be  avoided,  in  regard  of  the  Facility  of  an 
Enemy’s  Entrance,  and  boarding  of  the  Ship  that 
way. 

GALLERY,  [in  Fortification,]  is  a  covered 
Walk,  the  Sides  whereof  are  Mulket-proof,  con- 
fifting  of  a  double  Row  of  Planks  lined  with  Plates 
of  Iron  ;  the  Top  being  fiometiiiies  covered  with 
Earth  or  Turf,  to  hinder  the  Effect  of  the  artificial 
Fire  of  the  Befieged.  Thefe  Galleries  are  fre¬ 
quently  made  ufe  of  in  the  Moat  already  filled 
with  Faggots  and  Bavins,  to  the  end  that  the  Mi¬ 
ner  may  approach  fafe  to  the  Face  of  the  Baftion, 
when  the  Artillery  of  the  oppofite  Flank  is  dif- 
mounted. 

GA.LLEY,  is  a  low-built  Ship,  ufing  both  Sails 
and  Oars.  Ufually  they  have  only  a  Main-maft 
and  a  Fore-maft,  which  may  be  ftruck  or  lowered 
at  pleafure.  Tis  faid,  their  Length  is  ufually 
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about  1 30  Feet,  and  their  middle  Breadth  about  18$ 
and  the  Length  of  the  Oar  is  about  36  Feet,  and 
about  4  or  5  Men  to  an  Oar.  They  are  of  Service 
only  in  the  Mediterranean,  and  Inch  ftill  quiet 
Seas.  Thefe  were  like  the  Roman  Liburnicce .  See. 
my  Introduction  to  the  Bibliotheca  Navigantium 
B  Itinerantium,  about  the  Antient  Shipping. 

GALLIOT,  is  a  frnall  Galley,  or  a  lbrt  of  j Bri¬ 
gantine ,  built  very  flight,  and  defign’d  for  Chafe. 
She  hath  but  one  Mali,  and  can  both  fail  and  row* 
She  ufually  carries  two  or  three  Pedrero’s,  and  hath 
16  or  20  Oars.  Some  call  the  Bomb- Ketches  Gah 
Hots. 

GALREDA,  a  thick  vifcous  juice  that  is  ex- 
traded  by  boiling  from  the  griltly  Parts  of  Ani¬ 
mals,  and  is  ufually  called  a  Geliy. 

GAMM,  p  [in  Mufick,]  a  Scale  whereon 

GAMMUT, S  Learners  are  inftruded  to  found 

GAMUT,  S  the  mufical  Notes,  Ut,  Re,  Mi, 
Fa,  Sol,  La,  in  their  feveral  Orders  and  Difpofiti- 
ons.  The  Invention  of  this  Scale  is  afcrib’d  to 
Guido  Aretin,  a  Monk  of  Aretium  in  Tufcany ,  tho* 
it  is  not  fo  properly  an  Invention  as  an  Improve¬ 
ment  of  the  Diagram  or  Scale  of  the  Antients.  For 
he  finding  that  the  Greek  Diagram  was  of  too 
frnall  Extent,  added  five  more  Chords  or  Notes  to 
it,  four  above  the  Nete  or  acuteft,  and  one  below 
the  Profiambenomems  or  gravcfi  Note  of  the  An¬ 
tients.  This  Gammut  is  alfo  call’d  the  harmonical 
Hand,  becaufe  Guido  firft  made  ufe  of  the  figure 
of  a  Hand  ro  arrange  the  Notes  on. 

GAMMA,  i  thgfirft“rpveft 

GAMMUT  Note  in  the  mc(--^rn  wcale, 

GAMING.  For  the  Laws  of  Chance  in  Games: 
See  Play. 

GANG.  To  Man  the  Boat,  in  the  SeaPhrafe, 
is  to  put  a  Gang  of  Men  (which  is  a  Company)  into 
her.*  They  are  commonly  called  the  Coxl’wain’s 
Gang  who  hath  the  Charge  of  her. 

GANGWAY,  fignifies  all  the  feveral  Entrances, 
Ways,  or  Paffages  from  one  Part  of  the  Ship  to  the 
other ;  and  whatfoever  is  put  in  any  one  of  thefe 
Pafiages,  are  faiid  to  be  laid  or  put  in  the  Gangway. 

GANGLION,  [ydyy\iov,  Gr.  is  an  Humour 
in  the  tendinous  and  nervous  Parts,  proceeding 
from  a  Fall,  Stroke,  or  otherwife  :  It  refills  if  ftir- 
red ;  if  prelfed  upon  the  Side  is  not  diverted,  nor 
can  be  turned  round.  Blanchard. 

GANGRENE,  [yctyy?cuvct,  Gr.]  is  a  cadave¬ 
rous  Corruption  of  a  Part,  attended  with  a  begin¬ 
ning  of  Stink,  Blacknefs,  and  Mortification.  Blan¬ 
chard. 

GANTLET,  [in  Surgery,']  a  fort  of  Bandage 
for  the  Hand. 

GARB,  the  Term  in  Heraldry  for  a  Wheat-Sheaf. 

GARBLER  of  Spices,  is  an  Officer  of  great  An¬ 
tiquity  in  the  City  of  London,  who  may  enter  into 
any  Shop,  Warehoufe,  Sc.  to  view  and  fearch 
Drugs,  Spices,  Be.  and  to  garble  the  fame,  that  is, 
to  make  them  clean  from  any  Garbles  or  Duft. 
See  21  Jac.  I.  c.  19. 

GARBO hRD-Plank,  the  firft  Plank  of  a  Ship 
faftened  on  her  Keel ;  as 

GARBO ARD-Strake,  is  the  firft  Seam  in  a  Ship 
next  the  Keel.’ 

GARD  Du-Cord ,  or  Gard-du-Gut :  See  Garde • 

caut. 

GARDECAUT,  or  Gard-du-cord,  is  that  which 
flops  the  Fufee  of  a  Watch  when  wound  up,  and 
for  that  end  is  driven  up  by  the  String  ;  fome  call 
it  Guard-Cock ,  others  Gard-du-Gut . 
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GARDEYNE  Del  Eglife;  or  Church-Wardens , 
are  Offictrs  chofen  in  every  Parifh  to  have  the  Care 
and  Cuftody  of  the  Church  Goods ;  and  they  may 
have  an  Aft  ion  for  the  Goods  of  the  Church,  and 
divers'otber  things  they  may  do  for  the  Benefit  of 
the  Church  :  They  are  to  join  with  the  Overfeers 
for  the  making  of  Rates,  and  other  Provifions  for 
the  Poor  of  the  Parilh. 

GAR 01  AN,  or  Guard} an ,  dignifies  generally 
lum  that  hath  the  Cuftody  or  Charge  of  any  Per- 
fon  or  Thing;  but  moil  commonly  him  that  hath 
the  Education  or  Prottftion  of  luch  People  as  are 
not  of  iiifhcient  Difcretion  to  guide  themfelves 
and  their  Aifairs,  being  indeed  as  largely  extended 
as  Tutor  and  Curator  among  the  Civilians  ;  for 
whereas  Tutor  is  he  that  hath  the  Government  of 
a  Youth  until  he  come  to  fourteen  Years  of  Age  ; 
and  Curator ,  he  that  hath  the  impofition  and  or¬ 
dering  his  Eftate  afterwards,  until  he  attain  to  the 
.Age  of  five  and  twenty  Years ;  or  that  hath  the 
Charge  of  a  frantick  Perfon  during  his  Lunacy; 
both  thefe  with  us  are  called  Guardians. 

A.  Tutor  is  either  Tejl ament arius,  or  a  Prxtore 
datus  ex  Lege  At  ilia  ;  or  laftly,  Legitimus:  So  we 
have  three  lorts  of  Guardians  in  England ,  one  or¬ 
dained  by  the  Father  in  his  laft  Will,  another  ap¬ 
pointed  by  the  Judge,  the  third  caft  upon  the -Mu 
nor  by  the  Law  and  Cuilom  of  the  Land. 

As  to  the  fit  ft  of  thefe,  a  Man  having  Goods  or 
Chattels,  may  appoint  a  Guardian  to  the  Body  or 
Perfon  of  his  Child,  by  his  laft  Will  and  Tefta- 
ment,  until  he  come  to  the  Age  of  fourteen  Years, 
and  to  the  difpofing  and  Ordering  of  his  Eftate  io 
long  as  he  thinks  meet,  which  is  commonly  to  one 
and  twenty  Years  of  Age.  The  lame  he  may  do 
of  Lands  not  holden  in  Capite ,  or  by  Knight’s-Ser- 
vice  •  but  the  ancient  Law  in  this  Cafe  is  very 
much  altered,  and  in  all  Cafes  gives  the  Father 
Power  to  appoint  a  Guardian  for  his  Child  ;  but 
if  the  Father  order  no  Guardian  for  his  Child,  the 
Ordinary  mav  appoint  one  to  manage  his  Goods 
and  Chattels  till  the  Age  of  fourteen  Years.;  at 
which  time  he  may  chufe  him  another  Guardian , 
as  bv  the  Civil  Law  he  may  his  Curator ;  for  this 
Rule  holds,  that  is,  Invito  Curatur  non  datur. 
•And  for  lus  Lands,  the  next  a-kin  on  that  Side,  by 
which  the  Land  cometh  not,  ihall  b e  Guardian, 
who  was  formerly  called  Guardian '  in  Soc cage.  _ 
GARDIAN,  or  Guardian  of  the  Spiritualities, 
is  he  to  whom  the  Spiritual  Jurifdicli on  of  any 
Diocefe  is  committed  during  the  Vacancy  of  the  See. 
And  the  Guardian  of  the  Spiritualities  may  either 
'be  Guardian  in  Law,  or  Jure  Magiflratus ,  as  the 
Archbifliopof  any  Diocele  within  ms  Province  ;  or 
'Guardians  by  Delegation  as  he  to  whom  the  Arch- 
biihou  or  Vicar-General  doth  for  the  time  depute. 

GARDIAN,  Sr  rather  Warden  of  the  Cinque 
Ports,  is  a  principal  Magnate  that  hath  the  ju- 
rifdiaion  of  thole  Havens  in  the  Snuth-K.i  t  pai  t 
„f  Enslnni,  which  are  commonly  called,  Ibe 
Cinttm  Ports;  that  is,  the  five  Ports  or  Lavens; 
who  there  hath  all  that  Jurlldiftion  that  the  Lord 
High  Admiral  of  EngLtid  Hath  in  1  laces  not  ex- 

o 

•eiGPARGAREON,  GrA  tf>e  fame 

with  the  Epiglottis,  or  Cover  of  the  Wind-pipe. 

GARGARISM,  [  yu^excpof,  Gr. ]  is  a  Liquid 
Medicine  which  is  ufed  to  cleanfe  the  Mouth  and 
the  adjacent  Parts,  by  gargling  or  moving  it  up 
and  down  in  theThroift  without 1  wallowing,  and 
it  is  either  a  Decoftion,  wherein  convenient  Syrups 
Vol.  I. 


are  diffolVed,  or  diftilied  Waters  mix’d  with  Sy* 
rups,  and  fbmetimes  with  mineral  Spirits.  Blan¬ 
chard'.  ,  .  - 

GARLAND,  in  a  Ship,  is  that  Collar  of  Rope 
which  is  wound  about  the  Head  of  the  Main-malt* 
to  keep  the  Shrouds  from  galling. 

GARNET,  is  a  Tackle  in  a  Ship,  having  a  Pen¬ 
dant  coming  from  the  Head  of  the  Main-malt* 
with  a  Block  llrongly  feized  to  the  Main-liay  juft 
over  the  Hatch-way  ;  in  which  Block  is  reeved  the 
Runner,  which  hath  an  Hook  at  one  End,  in 
which  is  hitched  the  Slings;  and  at  the  other  End 
is  a  double  Block,  in  which  the  fall  of  the  Runner 
is  reeved,  that  lo  by  it  any  Goods  or  Calks  that 
are  not  over-heavy,  may  be  haled  and  hoiffd  into* 
or  out  of  the  Ship ;  when  this  Garnet  is  not  ufed* 
it’s  fattened.  along  by  the  Stay  at  the  bottom  of  it. 

GARNISHEE,  is  taken  for  the  Party  in  whofe. 
Hands  Money  is  attached  within  the  Liberties  of 
the  City  of  London ,  To  uled  in  the  Sheriff  of  Lon - 
don’s  Court,  becaufe  he  has  had  Garnijhment  or 
Warning,  not  to  pay  the  Money,  but  to  appear 
and  anfwer  to  the  Plaintiff’s  Creditor’s  Suit. 

GARNISHMENT,  [in  Lawf)  is  a  Warning 
given  to  one  for  his  appearance,  for  the  better  fur- 
ji  jibing  of  the  Caiffe  and  Court ;  as  if  one  is  lued 
for  the  Detinue  of  certain  Evidences  and  Charters, 
and  faith,  That  the  Evidences  were  delivered  to 
him,  not  only  by  the  Plaintiff,  but  another  alfo; 
therefore  prayeth  that  that  other  may  be  warned 
to  plead  with  the  Plaintiff',  Whether  the  faid  Con¬ 
ditions  be  performed  or  no?  And  in  thjs  Petition, 
he  is  laid  to  pray  Garnijhment.  New  Book  of  En¬ 
tries,  Fol.  21 1.  Col.  3.  _  . 

GAR.R1S0N,  is  a  certain  number  of  Officers 
and  Soldiers  that  defend  a  Place. 

GARSUMME,  ( Gerfuma ,  a  Spelm.[  Glojf.)  a 
Fine  or  Amerciament  often  mentioned  in  Dooml- 

day  Book.  .r  ,  ,  ; 

GARTER,  a  Term  in  Heraldry,  fignifymg  the 

Moiety  or  half  of  a  Bend  :  See  Bend. 

GARTER.  The  moll  Noble  Order  of  the  Gar¬ 
ter  is  an  Order  of  Knighthood  firft  inftituted  by 
our-  famous  King  Edward  111.  1350.  and  inferior 
to  none  in  the  World  ;  conlifting  of  2 6  Nobles,  or 
Per  fans  of  even  yet  higher  Degree;  i.  e.  Sovereign 
Princes,  Kings,  and  Emperors ;  whereof  the  King 
or  Queen  of  England  is  the  Sovereign  ;  and  the 
reft  Tre  ftiled,  The  Companions  of  the  Order.  See 
Camhden,  AJhmole ,  8sc. 

Garter,  is  alfo  the  Title  of  the  Principal  King 
at  Arms  among  our  Englifh  Heralds.  The  Office 
was  created  by  Hen .  V.  See  Stew,  p.  5S1.  and 
.St at.  14.  Car.  U.  c.  33. 

GAS,  a  Word  uled  by  Van  Helmont ,  and  leems 
-deiigned  to  lignify  in  general  a  Spirit  not  capable 
of  being  coagulated  :  But  be  ufes  it  loofely  in  ma¬ 
ny  Senfes ;  as  be  calls  the  vital  Principle  in  Man, . 
■Gas  Vitale ;  that  iuJphureous  or  arfemcal,  or  any 
other  way  noxious  Damp  which  is  found  in  lome 
Mines,  lie  calls  Gas  Pingue  Sulphureum:  Nay, 
fo  met  lines  he  calls  the  Air  its .Gas  Ventofum ,  as  he 
doth  Water  Gas  Solium  ;  and  in  Ihort,  fpeaks  very 
unintelligibly  and  incoi)fiftently,about  it,  as  the 
Chymift’s  manner  is  in  other  Things.^ 

G  ASTER0CNEM1UM,  [yt??QKVripiov  of  ytr»f 
the  BeHy,  and  wm,  Gr.  the  Shin-bone,]  is'the 
Calf  of  the  Leg,  whence  its  Muffles  are  called  Ga - 
fierocnemii,  from  their  fwelling  like  a  Belly  : 
Therefore  two  of  tliefc  Muffles  are  called  Gaferoc- 
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GASTEROCNEMIUS  Exterms,  all'o  Gemel- 
bus,  is  a  Mufcle  of  the  Tarfus,  fo  called,  becaufe 
‘{with  the  Soleus  or  Internus  of  that  Name)  it 
compofes  the  Calf  of  the  Leg :  It  is  alfo  called 
Gemellus,  from  its  being  as  it  were  double.  It 
has  two  diftind  flefhy  Originations,  from  the  fu- 
perior  and  hindmoft  Parts  of  each  Tubercle  of  the 
lower  Appendage  of  the  Thigh  Bone,  which  in 
their  Delcent  are  each  dilated  into  two  large  flelhy 
Bellies,  the  innermoft  of  which  is  thickeft  and  lar* 
geft,  having  each  a  differing  Series  of  flelhy  Fibres, 
and  join  to  each  other  near  where  they  make  a 
broad  ftrong  Tendon,  which  narrowing  it  felf, 
joins  with  the  great  Tendon  of  th zG after ocnemlus 
lnternus,  four  Fingers  breadth  above  its  Infertion 
to  the  Os  Calcis.  When  this  Mulcle  afts,  the  Foot 
is  laid  to  be  extended  or  pulled  backwards,  which 
Motion  of  it  is  very  neceilary  in  Walking,  Run¬ 
ning,  Leaping,  and  Handing  on  Tiptoe,  {3c .  Hence 
it  is,  thole  that  walk  much,  that  carry  heavy 
Burthens,  Chairs,  {3c.  and  who  wear  low-heel’d 
Shoes,  have  thele  Mufcles  larger  than  others. 

GASTEROCNEMIUS  lnternus,  is  a  Mufcle  of 
the  Foot,  which  is  placed  under  xXteGaferocnemi- 
tts  Externus  and  Plant  arts.  It  is  alio  called  the 
Soleus  from  its  Figqre,  refembling  a  Sole-Fifh.  Its 
externally  flefhy  Part  is  covered  with  atranfparent 
tendinous  Expanfion,  which  makes  it  appear  of  a 
livid  Colour.  Its  Beginning  is  partly  tendinous, 
but  chiefly  flefhy  from  the  hindermoft  Part  of  the 
tipper  Appendix  of  the  Fibula,  arid  back-part  of 
the  Tibia,  that  is  below  the  Infertion  of  the  Sub - 
po'pliteusy  and  increafing  to  a  large  flefhy  Belly 
compofed  of  various  Orders  of  flelhy  Fibres,  fome 
of  them  underneath  aptly  exprefling  the  Figure  of 
the  Top  of  a  Feather,  whole  Stamina  here  being 
tendinous,  join  with  the  great  Tendon,  which  is 
about  a  Fingers  breadth  in  Length,  and  inferted 
to  the  fuperior  and  hindmoftPart  of  the  OsCalcis,. 
The  Foot,  together  with  the  Toes,  being  as  it  were 
a  Leaver  to  the  whole  Body,  ought  therefore  to  be 
attended  with  Mufcles  of  great  Strength  to  extend 
it;  wherefore  we  find  thele  Mufcles  fo  much  to 
exceed  the  Antagonif,  the  Tibia  Antic  ay  as  well 
in  the  advantageous  Conftruftion  of  their  differing 
Series  of  flefhy  Fibres,  as  their  Magnitude  and  In¬ 
fertion  at  the  Extremity  of  the  Os  Calcis,  whereby 
they  ate  not  only  rendted  lcrviceable  in  Walking, 
Running,  Leaping,  {3c.  but  do  alfo  fupport  the 
Tibia  in  Standing,  left  the  fuperincumbent  PttlTure 
of  the  Weight  of  the  Body  lhould  make  them  in¬ 
cline  forwards  at  their  Articulations  with  the 
Talus. 

GASTRIC,  \yAcetK0f  of  jarnp,  Gr.  the  Sto¬ 
mach  or  Belly,  j  a  Term  applied  by  Anatomifs 
to  divers  Veins,  on  account  of  their  proceeding 
from  the  Stomach,  or  that  Ventricle  which  is  cal¬ 
led  as  above. 

G  ASTROEP1PLOICA,  [of  3<*<r»p  the  Belly,  and 
vrnrxoovy  Gr.  the  Caul,]  is  the  Vein  and  Artery 
which  goes  to  the  Ventricle  and  Caul. 

GASTRORRHAPHIA,  of  jarn? 

and  Gr.  a  Suture,]  is  a  Connexion  of  a  Suture 
in  the  Wounds  of  the  Abdomen. 

GASTROTOMY,  [  of  ytrtip  and 

•jTjui)  3  cutting  oft,  and  Gr.  to  cut,]  the 

cutting  of  the  Abdomen  :  See  Crtfarean  Section. 

GATE  of  the  Seay  or  a  Sea-Gate,  is  when  two 
Ships  lie  aboard  one  another  in  a  Wave  or  Billow, 
and  by  that  Means  lbmetimes  become  Rib-broken* 

GAVEL,  [in  Law,']  fignifies  Tribute,  Toll,  Cu- 
ftom,  yearly  Rent,  Payment,  or  Revenue,  of 


which  there  are  leveral  kinds,  as  Gavel-Corny  Ga~ 

' vel-Rlalt,  Out-Gavel,  Gavel-Fodder ,  &c. 

GAVEL-Bread,  Corn-Rent,  or  Provifion  of 
Bread,  referred  from  the  Tenant  to  be  paid  in 
Kind. 

GAVELCESTER,  Sextarius  VeSligalis,  was  4 
certain  Meafure  of  Ale,  to  be  paid^by  way  of 
Rent :  It  appears  to  be  the  fame  with  Tokefer , 
which  hath  fometimes  been  corruptly  written  CoU 
refer ;  as  perhaps  in  Selderis  Difertation ,  annexed 
to  Fleta ,  c.  8. 

GAVELET,  is  a  fpecial  and  antient  kind  of  Cef- 
fay  it  uled  in  Kent ,  where  the  Cuftom  of  Gavel¬ 
kind  continueth,  whereby  the  Tenant  fhall  forfeit 
his  Lands  and  Tenements  to  the  Lord  of  whom  he 
holdeth,  if  he  withdraw  from  hun  his  due  Rents 
and  Services.  Mr.  S.  in  his  Hi flory  of  Gavel-kind 
fays,  That  this  Gavelet  was  not  a  Rent  or  Service, 
but  iignified  a  Rent  or  Service  withheld,  denied,  or 
detained,  caufing  the  Forfeiture  of  the  Tenement 
to  the  Lord;  with  which  the  Lord  Coke  agrees, 
where  he  lays,  That  Gaveletum  is  as  much  as  to 
fay,  to  ceaie,  or  to  let  to  pay  the  Rent.  And  it 
leems  this  Writ  la^  in  London  as  well  as  Kent. 

GAVEL-Kind,  lignifies,  [in  Law,]  a  Cuftom, 
whereby  the  Land  of  the  Father  is  equally  divided 
at  his  Death  among  ail  his  Sons,  or  the  Land  of  the 
Brother  at  his  Death  equally  divided  among  all  his 
Brethren,  if  he  have  no  Iflue  of  his  own.  'I 'his  Cu¬ 
ftom  is  ftill  in  force  in  divers  Places  of  England, 
efpecially  in  Kent ,  Urchenfield  in  Hereford  fire, 
and  ellewhere,  though  with  fome  Difference:  and 
all  Gavel-kind  Lands  in  Wales  are  made  dependable 
to  the  Heirs,  according  to  the  Courfe  of  the  com¬ 
mon  Law.  In  Gavel- kind,  tho’ the  Father  be  hang*, 
ed,  the  Son  lhall  inherit ;  for  their  Cuftom  is, 

The  Father  to  the  Bough,  the  Son  to  the  Plough 

GAVELLERTH,  Gavelherty  the  Duty  or  Work 
of  plowing  fo  much  Earth  or  Ground,  done  by 
the  cuftomary  Tenant  for  his  Lord:  As, 

GAVEL -Mede,  was  the  Duty  of  mowing  Grafs, 
or  cutting  Meadow  Land,  required  by  the  Lord 
from  his  cuftomaty  Tenant.  So, 

GAVEL-Kep,  of  Bedreap ,  was  the  Duty  of 
Reaping  at  the  Bid  or  Command  of  the  Lord. 

GAV£LLING-Afe«,  Tenants  which  paid  a  re- 
ferved  Rent,  befides  fome  cuftomary  Duties  to  be 
done  by  them. 

GAUGE-Po/wr  of  a  folid  Meafure,  is  the  Di¬ 
ameter  of  a  Circle,  whole  Area  is  equal  to  the  lo- 
lid  Content  of  the  fame  Meafure.  Thus  the  Soli¬ 
dity  of  a  Wine  Gallon  being  231  Cubick  Inches, 
(according  to  Winchefer  Mealure  ; )  if  you  con" 
ceive  a  Circle  to  contain  lo  many  Inches,  the  Di¬ 
ameter  of  it  will  be  17.15;  and  that  will  be  the 
Gauge-Point  of  Wme-Meafure.  And  an  Ale-Gal¬ 
lon  containing  288  Cubick  Inches ;  by  the  fame 
Rule,  the  Gauge-Point  of  Ale-Meafure  will  be 
found  to  be  19.15.  Vide  WingateV  Rule  of  Propor¬ 
tion,  Chap.  10.  r 

And  after  the  fame  manner  mav  theGau?e-Point 
of  any  foreign  Meafure  be  difeover’d.  2 

And  from  hence  may  be  deduced,  by  way  of 
Conlequence,  that  when  the  Diameter  of  a  Cylin¬ 
der  in  Inches  is  equal  to  the  Gauge-Point  of'anv 
Meafure,  (given  likewife  in  Inches,)  every  Inch, 
in  lebgth  thereof,  will  contain  an  Integer  of  the 
fame  Meafure,  V.gr.  In  a  Cylinder  whole  Diame- 
tef  is  17-15  Inches,  every  Inch  in  height  contains 
one  entire  Gallon  in  Wine  Mealure;  and  in  another, 

whole 


G  A  U 


G  A  U 


whole  Diameter  is  19.15,  every  Inch  in  length 
‘contains  one  Ale  Gallon. 

GAUGER,  is  an  Officer  of  the  King’s  Excife', 
whole  Btilinefs  it  is  to  examine  all  Caiks  of  Beer; 
Wine,  Oil,  Honey,  Butter,  8c.  and  to  give  them  a 
Mark  of  Allowance,  (which  isa  Circle  burnt  with 
an  Iron)  before  they  be  (old  in  any  Place  of  this 
Office.  See  27 £.  lll.c.8.  4P.  II.c.  I.  l8fi.VI.17. 
23  H.  VI.  10.  1  &  III.  13.  28  H.  VIII.  14.  and 
la  ft  of  all,  12  Car.  II.  c.  4. 

GAUGING,  is  the  finding  the  Capacities  or 
Contents  of  all  forts  of  VelTels  which  hold  Liquids , 
Powders,  Meals ,  Corn ,  &c. 

If  thefe  are  of  a  fquare  form  like  hollow  Cubes 
or  Parallelopipids,  8c.  fuch  as  many  lortsof  Bachs, 
Coolers, Fats, Sec.  their  Content  is  ealily  found,  by 
multiplying  the  Area  of  the  Baft  by  the  perpendu 
cular  altitude,  as  you  find  the  Solidity  of  Paralle. 
lopipids  and  Prifins. 

If  they  are  of  &  cylindrical  Figure;  as  Bulhels, 
Gallons,  8c.  you  mull,  as  near  as  you  can;  find  the 
Area  of  the  circular  Bafe,  and  multiply  that  by  the 
perpendicular  Altitude  as  before. 

If  they  zre  CaJks,  of  thfeufual  Fotm  of  ourHogf- 
heads,  Barrels,  8c.  Mr.  Oughtred  conliders  them 
as  Segments  of  a  Spheroid,  cut  oft  by  two  Planes 
perpendicular  to  the  Axis. 

And  then  Mr.  Cafivell  thus  eafily  deduces  his 
Theorem  for  meafuring  Wine  and  Ale  Cafks. 


Siippofe  CEB  a  Quadrant  bf  an  Ell  ipfis,  vvhofe 
Semi -Axes  are  CB  and  C E  ;  and  let  the  Ratio  of 
the  Semi-Parameter  to  C  B,  be  as  /  to  t ;  and  let 
EC,  ED,  mn ,  HG,  beconfidered  as  the  Radii 
of  Circles,  which  when  turned  round  the  Axis ,  B  C 
ffi all  form  a  Spheroid:  Therefore  the  elemental 
Circle 

DFC=.  /  ©CP~  GCD) 

QGH  c=  t  G  CB  —  CG  J 
Wherefore  the  Fruflum  of  the  Spheroid  is  — 

~  p  x  cb — 4. 0  cg:  =7f*4  0CB— 

l-GCG  = 

t  _ 

\±p'£2'dCE-{-QJLG\ 

Which  laft  is  Mr.  Ought  red’s  Theorem  ;  in 
Words  thus : 

Add  twice  the  Area  of  the  Circle  at  the  Bung,  to 
the  Area  of  the  Circle  of  the  Head-,  and  then 
multiply  that  Sum  hy  one  Third  of  the  Length 
of  the  Cajk,  (which  p  /lands  for  here;  as  being 


a  Perpendicular  to  the  Planes  of  thefe  Circles) 
the  ProduCi  is  the  Content  of  the  VeJJel  in 
Cubick  Inches. 

But  perhaps,  fays  Mr.  Cafwell,  moft  of  otir  Calks 
had  better  be  confidered  as  Frujla  of  a  Parabolick 
Spindle ;  and  then  the  ground  of  their  Menluratioii 
he  thus  deduces. 


Siippofe  A  th  tAxis  of a  Parabola,  and  Pan  Or° 
dinate  to  that  Axis,  divided  into  innumerable 
Parts  by  B,  C3&c.  drawn  parallel  to  the  Axis j 
whole  Differences  from  A ,  fuppofe  «,  m,  8c. 

C  Bz=:A—n 
That  is,  22  A  —  m 
{E-A-x 

cBx~Al —  2  An  \-nft 

Therefore,  <CX  =  A1  —  2  A m  -f-  m Tit 
(Ex  =  A1  —  2Ax  4-  x  x 

But  A *,  Ax ,  8c.  is  a  Series  of  Equals ,  there; 
fore  —  p  Ax ;  and  2  An,  2  Am,  8c.  (by  the  Na= 
ture  of  the  Parabola)  is  a  Series  of  Secundanfj 
therefore  z=ap  %  \  A  x.  And  n  n ,  mm,  X  x,  is  a 
Series  of  Quartans,  therefore  r=a\p  x  x. 

Therefore  the  Fruftum  of  a  Pyramidoid,  made 
of  A1,  Bx,  Cx,&c.  is=zP*  A*— j-Ax  +4 
xx  =zf  Px :  f  *  *  -f-  2AX  +  (Ax  —  zAxezc) 
Ex — x  x~\  Px  :  2  Ad  -f*  E1  —  f  xx. 

Therefor  if  a  Segment  of  a  Parabol 4,  cut  off  by 
a  Line  parallel  to  the  Axis,  be  turn’d  about  its  or- 
dinately  Applicate  P;  the  Fruftum  of  the  acute 
Parabolick  Conoid ,  fo  generated,  or  as  fome  call  it; 
a  Parabolick  Spindle ,  is  ±z  i  P  X  .*  2  ©  A  -f  ©, 

£-|Gx. 

So  that  the  Fruftuni  of  a  Parabolick  Spindle,  is 
lels  than  the  Fruftum  of  the  Spheroid  of  the  fame 
Bale  and  Height  by  i  ©  P;  and  for  the 
moft  Part  gives  the  Capacity  of  Calks  nearer  the 
Truth  than  the  Theorem  of  Oughtred,  who  fup- 
pofes  Calks  to  be  Frufta  of  Spheroids  ;  or  than  that 
of  others,  by  multiplying  the  Circles  at  the  Bung 
and  Head  into  half  the  length  of  the  Cask,  which 
luppoles  it  to  be  a  Parobolick  Conoid  :  Or  laftly, 
than  with  others;  to  fuppofe  them  for  Frufta  of 
Cones  ;  which  . is  tartheft  of  all  from  the  Truth. 

The  common  Rule  for  all  Ate  or  Wine  Casks,  is 
to  take  the  Diameters  at  the  Bung  and  ft  the  Head; 
by  which  you  mult  find  the  Areas  of  the  Circle 
there  ;  then  you  mu  ft  take  *  of  the  Area  of  the 
Circle  at  the  Bung,  and  f  of  the  Area  of  the  Cir¬ 
cle  at  the  Head,  and  add  them  together  lfito  one 
Sum;  which  Sum  multiplied  by  .the  internal  Ungth 
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of  the  Cask,  gives  the  Content  in  lolid  Indies  : 
Which  you  may  turn  into  Gallons,  by  dividing  by 
282  for J  Ale,  and  231  for  Wine  Gallons. 

But  certainly  ’tis  ealier  and  Ihorter  to  ufe  the 
Theorem,  as  Mf.  Oughtred  exprefies  it,  as  above* * 
faid,  viz.  Ppy  2  ©  CE  +  HG,  than  to  make 
Fractions  of  the  Areas  of  the  Circles,  as  in  the 
common  way.  •  -  ■ 

GAUGING.  On  this  SubjeCl,  the  following 
Authors  may  be  confulted. 

Stereometrical  Propofit'ions,Vat\ou{\y:  applicable, 
but  particularly  intended  for  Gauging:  By  Robert 
Anderfon.  Lond,  1688.  8zitf.  . 

Gauging  Promoted',  being  an  Appendix  to  the 
former  Book.  Lond.  1  (5(5p. 

Smith’s  Practical  Gauging. 

Jones’s  Guide  to  the  young  Gauger . 

Kepleri  Stereometria  Nova . 

May  tie’s  Practical  Gauger. 

Hunt’s  Practical  Gaining. 

Newton’s  Gauging. 

Evcrard’s  Gauging. 

GAYN  age,  in  our  Law,  fignifies  moll  proper- 
ly,  the  Profit  that  comes  by  the  Tillage  of  the 

•  Land  held  by  the  baler  kind  of  Soke-men. 

GAZONS,  [in  Fortification ,]  are  Pieces  of  frelh 
<  Earth  covered  with  Grafs' cut  in  form  of  a  Wedge, 
about  a  Foot  long,  and'half  ai'Foot  thick,  to  line 
Parapets  and  the  Tranfverfes  of  Galleries. 

GELATINOUS,  [in  'Medicine ,]  a  Term  ap- 
ply’d  by  Phyficians  to  any  Thing  which  approaches 
to  the  glutinous  Confiftence’of  a  Geliy. 

GELD,  the  lame  with  Gild,  or  Guild. 

GEMELLES,  the  Term  in  He¬ 
raldry  for  the'bearing  of  Bars  by 
Pairs  or  Couples  in  a  Coat  of 
Arm's :  A  s, 

He  bearer h  Gules  on  a  Chevron 
Argent ,  three  Pars  Gemelles  Sable, 
by  the  Name  of  Throgmorton. 

GEMELLUS,  is  a  Mulcle  of  the  Cubit,  fo  cal¬ 
led  from. its  double  Origin  5  it  arifeth  firlt  tendi¬ 
nous  from  the  fuperior  Part  of  the  inferior  Co  ft  a  of 

•  {he  Scapula  internally,  and  as  it  palleth  between 
the  two  round  Mulcles,  it  grows  flefhy,  and  in  its 

’  Delcent  jbineth  with  its  other  Beginning,  which 
ariles  broad  and  flefhy  from  the  upper  and  back- 
part  of  the  Cs  Humeri,  under  the  Deltoid  Mulcle ; 
and  being  tendinbus  oh  the* '  out  fide,  and  flefhy 
within,  is  fo  inlerted  to  the  fuperior- and  external 
Part  of  the  Ulna-,  called  Olecranum  and  Ancon ,  or 
the  Elbow.  Its'Uicis  to  extend  the  Cubit.  If  we 
examine  the- two  Beginnings  of  this  Mufcle,  we 
ihall  find  then*  interwoven  with  various  Orders  of 
Fibres,  whereby  it  is  rendred  capable  of  perform¬ 
ing  the  Extenfion  of  the  Cubit  with  a  greater 
"Strength;  which  appears  imTuinblers  /when  they 

•  are  walking  on-th.eir  Hands,  who  by  an  immediate 

•  Extenfion- of  t\mx  Cubits, can  return  to  their 

Feet.  U  *  -  ,  >•  ■  . 

GEMINI,  a  Mulcle  ferving  to.move  the  Thigh 

outwards.  L.  **  ■  1  •  •  . .  . 

GEMINI,  one  of  the  12  Signs  of  the  Zodtack , 

’  being  the  Third  in  Order ;  alio  a  Conftellation  of 

-  that  Name?  ■  . 

•  GEM1NOUS*  Arteries ,  fo  fome  call  the  two 
fmall  ‘Arteries  which  delcend  to,  the  Joint  of  the 

’  Xnee,  between  the.Prpcelfes  of  the  Thigh-bones. 
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GEMMA,  among  the  Botanifls,  is  the  turgid 
Bud  of  any  Tree  when  it  is  beginning  to  bear.  ’Tis 
called  alfo  Oculus.  L. 

GEMMA,  or  Sal  gemma ,  [in  Medicine, ]  Rock 
Salt,  or  Salt  dug  out  of  the  Mines,  it-is  fo  call’d 
on  account  of  its  Luflre  and  Brillant,  much  like 
that  of  Chryftal.  It  is  u fed  for  powdering  and. 
pickling  Id efli  Meats,  in  Places  that  are  deftitute 
of  Salt  Springs.  The  principal  Mines  of  thisSalt 
are  found  in  Wilifca  in  Poland,  of  Eperick  in  up¬ 
per  Hungary  ;  and  at  Cardonna  in  Catalonia. 

GEMOTE,  is  an  old  Saxon  Term  for  what  wc 
now  call  a  Court :  ’Tis  often  ufed  in  the  Laws  of 
Edzvard  the  Confejfor. 

GEN  A  Mala,  is  the  Part  of  the  Face  from  -the 
Nofe  to  the  Ears:  alfo  the  Chin  and  the  Jaw-bone 
is  fometimes  fo  called,  which  is  either  upper  or 
lower.  L.  Blanchard. 

GENDER,  [in  Grammar, a  Diftin&ion  of 
Names  or  Nouns,  according  to  the  different  Sexes 
of  the  Things  tfley  denote. 

GENDER,  [with  Geometricians  :  J  Geome¬ 
trical  Lines  are  aiilinguiihed  into  Genders,  dalles, 
or  Orders,  according  to  the  number  of  the  Dimen- 
iions  of  an  Equation,  exprelling  the  relation  be¬ 
tween  the  Ordinates.. 

GENERAL.  When  an  Army  is  preparing  to 
march,  the  Drums  beat  a  peculiar  Sound,  in  order 
to  acquaint  the  whole  Army,  that  they  ihould  aR 
get  ready  to  march  :  and  this  Notice  by  the  Drum, 
they  call  Beating  the  General. 

GENERALE,  the  Angle  Commons,  or  ordinary 
Proviflon,  of  the  Religious  in  Convents,  was  for¬ 
merly  call’d  by  this  Term  Generale,  as  being  their 
general  Allovoance ;  and  lo  diltinguifh’d  trom  their 
Pittantice ,  or  Pittances ,  which,  on  extraordinary 
Occalions,  were  added  as  over  Commons. 

GENERAL  Ifiue  :  See  I  fine. 

GENER  ATING  Line  or  Figure,  in  Geometry , 
is  that  which  by  its  Motion  or  Revolution  pro-, 
duces  any  other  Figure  Plane  or  Solid.  Thus  a 
Right  Line  moved  any  way  parallel  to  it  felf,  ge¬ 
nerates  a  Parallelogram;  if  round  a  Point  in  the 
lame  Plane,  with  one  End  faftened  in  that  Point, 
it  generates  a  Circle.  One  entire  Revolution  of  a 
Circle  in  the  lame  Plane,  generates  the  Cycloid  ; 
the  Revolution  of  a  Semi-circle  round  its  Diame¬ 
ter,  generates  a  Sphere,  &c.  Sir  Ifaac  Newton 
ufes  the  Word 

GENERATED,  or  gen} ted  Quantity ,  in  a  very 
large  Senfe,  for  whatever  is  produced  either  m 
Arithmetick  by  the  Multiplication,  Divilion,  or 
Extraction  of  Roots ;  or  in  Geometry  by  the  Inven¬ 
tion  of  the  Contents,  Areas,  and  Sides;  or  of  Ex¬ 
treme  and  Mean  Proportionals,  without  Addition 
and  Subtraction. 

GENERATION,  is  the  Production  of  any  thing 
in  a  natural  way,  which  before  was  not  in  Being : 
For  when  in  any  Parcel  of  Matter  there  is  produced 
Rich  a  Concurrence  of  all  thole  Accidents  which 
(’tis  agreed)  are  neceflary  and  lufficient  to  con  It  1- 
tute  a  determinate  Species  of  things  Corporeal ;  we 
then  fay  a  Body  belonging  to  that  Species  is  gene¬ 
rated.  So  that  here,  properly  fpeaking,  no  New 
Subfiance ,  but  only  a  new  Efiential  Denomination, 
Modification ,  ox  Manner  of  Exiftence,  is  produced 
or  generated  :  And  when  that  Union  of  Accidents 
which  denominates  a  Body  generated,  is  deflroyed 
and  dilfolved,  that  Body  lofing  its  Eflential  Mo- 
.  dific-ation  is  laid,  to  be  corrupted. 

Generation.  As  to  what  the  Moderns,  from 
their  Difcoveries  by  Microlcopes,  have  advanc’d  on 
*  this 
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this  Subject,  you  will  find  by  comparing  the  Ob¬ 
fervations  and  Dilcoveries  of  Dr.  Harvey ,  S.  Mal- 
.pighii,  Dr.  DeGraef,  and  M.  Leeuwenhoek,  with 
one  another ;  and  thele  three  Things  feem  to  me 
very  probable.  I.  That  Animals  are  ex  Animal¬ 
cule.  2.  That  the  Animalcules  are  originally  in 
Semine  Marium,  &  non  in  Fceminis.  3,  That  they 
can  never  come  forward,  nor  be  formed  into  Ani¬ 
mals  of  the  refpeCtive  Kind,  without  the  Ova  in 
Fceminis. 

The  firft  of  thefe  feems  probable  from  thefe  three 
Obfervations  ;  1.  That  fome  fuch  Thing  has  been 
fo  often  obferv’d  by  Malpighi  us,  in  the  Cicatricula 
of  an  Egg  before  Incubation,  as  the  Rudiments  of 
an  Animal  in  the  Shape  of  a  Tadpole  ;  as  may  be 
feen  in  his  firft,  and  in  his  repeated  Obiervations 
de  Formatione  Fulli  in  Ovo.  2.  The  ludden  ap¬ 
pearance  and  dilplaying  of  all  the  Parts,  after  In¬ 
cubation,  makes  it  probable,  that  they  are  not  then 
actually  formed  out  of  a  Fluid,  but  that  the  Sta¬ 
mina  of  them  have  been  formerly  there  Exiftent, 
and  are  now  expanded.  The  firft  part^of:  the 
Chick  which  is  dilcovered  with  the  naked  Eye,  is, 
you  know,  th ePunttum  Saliens ,  and  that  not  till 
three  Days  and  Nights  of  Incubation  be  paft ;  and 
then  on  the  fifth  Day  the  Rudiments  of  the  Head 
and  Body  do  appear.  This  made  Dr.  Harvey  con¬ 
clude,  that  the  Blood  had  aBeing  before  any  other 
Part  of  the  Body,  and  that  from  it  all  the  Organs 
of  the  Foetus  were  both  formed  and  nouriihed ; 
but  by  Malpigbius's  Obfervations,  we  find  that  the 
Parts  are  then  only  lb  far  extended,  as  to  be  made  vi- 
fible  to  the  naked  Eye,  and  that  they  were  aftuaUy 
exiftent  before,  and  difcernable  by  Glades.  After 
an  Incubation  of  thirty  Hours,  are  to  be  ieen  the 
Head,  the  Eyes,  and  ihe  Carina,  with  ihe  Verte¬ 
bra,  diftinCt,  and  the  Heart.  After  forty  Hours 
its  Pulfe  is  vilible,  and  all  the  other  Parts  more 
diftinft,  which  cannot  be  difeern’d  by  the  naked 
Eye  before  the  beginning  of  the  fifth  Da}  ;  fr°n} 
whence  it  feems  very  probable,  that  even  the  o 
early  Dilcovery  of  thole  Parts  of  the  F xtuj  by  the 
Microfcope,  is  not  the  diicerning  of  Parts  newly 
formed,  but  only  more  dilated  and  extended  by 
receiving  of  Nutriment  from  the  Colliculi  amentum  , 
fo  that  they  feem  all  to  have  been  aCtualiy  exiftent 
before  the  Incubation  of  the  Hen.  And  what 
Swammardam  hath  difeover’d  io  the  Tranimuta- 
tion  of  Infeas,  gives  nofm'all  Light  to  this,  whillt 
he  makes  appear  in  the  Explanation  of  the  13th 
Table  of  the  general  Hijlory  of  Infers,  that  m 
thole  large  Eruca’s  which  feed  upon  Cabbage,  it 
they  be  taken  about  the  Time  they  retire  to  be 
transform’d  into  Aurelia's ,  and  plunged  often  in 
warm  Water  to  make  a  Rupture  of  the  outer  Skin,^ 
you  will  difeern,  through  the  Tranfparency  ot 
their  ficond  Membrane,  all  the  Parts  ot  the  But¬ 
terfly,  the  Trunk,  Wings,  Feelers,  &x.  folded  up: 
But,  that  after  the  Eruca  is  changed  into  an  Au¬ 
relia,  none  of  thefe  Parts  can  be  diiceinv,  the) 
are  fo  drench’d  with  Moifture,  though  they  be 

there  actually  formed.  ,  .  7 

Another  Confideration  is  from  the  Analogy, 
which  we  may  fuppole  between  Flants  and  Am- 
mals.  All  Vegetables,  we  fee,  do  proceed  ex  Flan- 
tula,  the  Seeds  of  Vegetables  being  nothing  elle 
but  little  Plants  of  the  fame  kind  folded  up  m 
Coats  and  Membranes ;  and  from  hence  we  may 
probably  conjecture,  that  fo  cuiioufly  an  organi¬ 
zed  Creature  as  an  Animal,  is  not  the  ludden  i  10- 
duft  of  a  Fluid,  or  Colliquatnentum, hnidaes  much 
rather  proceed  from  an  Animalcule  ot  the  lame 
Vol.  1. 
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kind,  and  has  all  its  little  Members  folded  up  ac¬ 
cording  to  their  leveral  Joints  and  Plicatures, 
which  are  afterwards  enlarg’d  and diftended,  as  we 
fee  in  Flants.  Now  though  this  Confideration 
alone  may  leem  not  to  bear  much  Weight,  yet  be¬ 
ing  join’d  to  the  two  former,  they  do  mutually 
firengrhen  each  other.  And  indeed  all  the  Laws 
of  Motion  which  are  as  yet  dilcover’d,  can  give  but 
a  very  lame  account  of  the  forming  of  a  Plant  or 
Animal.  We  fee  how  wretchedly  Des  Cartes 
came  off',  when  he  began  to  apply  them  to  this 
Subjeft.  They  are  formed  by  Laws  yet  unknown 
to  Mankind;  and  it  feems  moft  probable,  that  the 
Stamina  of  all  the  Plants  and  Animals  that  have 
been,  or  ever  fhall  be  in  the  World,  have  been 
formed  ab  Origine  Mundi,  by  the  Almighty  Crea¬ 
tor  within  the  firft  of  each  refpeCtive  Kind.  And 
he  who  confiders  the  Nature  o t'Vifion,  that  it  does 
not  give  us  the  true  Magnitude,  but  the  Proportion 
of  Things,  and  that  what  feems  to  our  naked  Eye 
but  a  Point,  may  truly  be  made  up  of  as  many 
Parts  as  Item  to  us  to  be  in  the  whole  vifible  World, 
will  not  think  this  an  abfurd  or  impoffible  Thing. 

But  the  iecond  Thing  which  later  Difcoveries 
have  made  probable  is,  that  thele  Animalcules  are 
originally  in  Semine  Marium ,  &  non  in  Fceminis  : 
and  this  I  colled  from  thele  Conliderations. 

1.  That  there  are  innumerable  Animal ’cut 'a  in 
Semine  Alafculino  Omnium  Animalium.  M.  Leeu - 
veenhoek  has  made  this  fo  evident  by  fo  many  Ob¬ 
iervations,  that  1  do  not  in  the  leall  quellion  the 
Truth  of  the  Thing. 

2.  The  obierving  of  the  Rudiments  of  the  Foe¬ 
tus  in  Eggs,  which  have  been  fecundated  by  the 
Male,  and  the  feeing  no  fuch  Thing  in  thole 
which  are  not  fecundated,  as  appears  irom  MaU 
pighius’s  Obiervations,  makes  it  very  probable, 
that  thele  Rudiments  proceeded  originally  from 
the  Alale,  and  not  from  the  Female. 

3.  The  Refemblance  between  the  Rudiments  of 
the  Foetus  in  Ovo,  both  before  and  after  Incubati¬ 
on,  and  the  Animalcule,  makes  it  very  probable, 
that  they  are  one  and  the  fame.  The  lame  Shape 
and  Figure  which  M.  Leeuwenhoek  gives/  us  of  the 
Animalcule,  Malpighius  likewife  gives  us  of  the 
R  udiments  of  the  Foetus ,  both  before  and  after  In¬ 
cubation  ;  yea,  and  even  the  Foetus's  of  Animals 
do  appear  lb  at  firft  to  the  naked  Eye;  fo  that 
Dr.  Harvey  doth  acknowledge,  that  all  Animals , 
even  the  moft  perfeCt,  are  begotten  of  a  Worm.  ^ 

4.  This  gives  a  rational  account  of  many  Foe¬ 
tus's  at  one  Birth,  efpecially  that  of  the  Countefs 
of  Holland ;  and  how,  at  leaft,  a  whole  Clufttr  of 
Eggs  in  a  Hen  are  fecundated  by  one  Coition  of 
the  Male. 

5.  This  gives  a  new  Light,  as  it  were,  to  the 
firft  Prophecy  concerning  the  MeJJiah,  that  the 
Seed  of  the  IF  cm  an  jh  all  bruife  the  Head  of  the  Ser¬ 
pent :  ail  the  reft  of  Mankind  being  thus  moft 
properly  and  truly  the  Seed  of  the  Alan. 

6.  The  Analogy  I  have  already  mention’d, 
which  we  may  rationally  fiippofe  between  the 
manner  of  the  Propagation  of  Plants  and  Animals, 
does  likewife  make  this  probable.  Every  Herb 
and  Tree  bears  its  Seed  after  its  Kind  ;  which  Seed. 
is  nothing  elfe  but  a  little  Plant  of  the  lame  kind, 
which  being  thrown  into  the  Earth,  as  into  its 
Uterus ,  fpreads  forth  its  Roots,  and  receives  its 
Nourilhment,  but  has  its  Form  within  its  felf ; 
and  we  may  rationally  conjeClure  fome  fuch  Ana¬ 
logy  in  the  Propagation  of  Animals. 
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The  third  Particular,  which  later  Dilcoveries 
make  probable,  is,  That  Animals  cannot  be  for¬ 
med  of  thefe  Animalcula  without  the  Ova  in  Fee - 
minis ,  which  are  neceflary  for  fupplying  them 
with  proper  Nutriment ;  and  this,  thefe  Confide- 
rations  feem  to  evince.  I.  It  is  probable  that  an 
Animalcule  cannot  come  forward  if  it  do  not  fall 
into  a  proper  Nidus.  This  we  fee  in  the  Cicatri- 
cula  in  Eggs;  and  tho’  a  Million  of  them  fhould 
fall  into  one  Egg,  none  of  them  would  come  for* 
ward,  but  what  were  in  the  Centre  of  the  Cicatri¬ 
cula  ;  and  perhaps  the  Nidus ,  necelfary  for  their 
Formation,  is  fo  proportioned  to  their  Bulk,  that 
it  can  hardly  contain  more  than  one  Animalcule ; 
and  this  may  be  the  Reafon  why  there  are  fo  few 
Monjlers.  This  we  fee  is  abfolutely  necelfary  in 
Oviparis  ;  and  the  only  Difference  which  feemsto 
be  between  them  and  the  Vivipara  in  this  Matter, 
is  in  this,  That  in  the  latter  the  Ova  are  properly 
nothing  more  but  the  Cicatricula ,  with  its  Colli* 
quamentum ,  fo  that  the  Foetus  mull  fpread  forth 
its  Roots  into  the  Uterus  to  receive  its  Nourifh- 
ment ;  but  the  Eggs  in  Oviparis  may  be  properly 
termed  an  Uterus  m  relation  to  the  Foetus ;  for 
they  contain  not  only  the  Cicatricula  with  its  Am¬ 
nion  and  Colliqu amentum,  which  is  the  immediate 
Nourifhment  of  the  Foetus ,  but  alfo  the  Materi¬ 
als  which  are  to  be  converted  into  that  Colliqua- 
mentum ;  fo  that  the  Foetus  fpreads  forth  its  Roots 
no  farther  than  into  the  White  and  Yolk  of  the 
Egg,  from  whence  it  derives  all  its  Nourifhment. 
Now  that  an  Animalcule  cannot  come  forward 
without  lome  fuch  proper  Nidus ,  M.  Leeuwen¬ 
hoek  will  not  readily  deny  ;  for  if  there  were  no¬ 
thing  needful  but  their  being  thrown  into  the 
Uterus ,  1  do  not  fee  why  many  Hundreds  of  them 
Ihould  not  come  forward  at  once,  at  lead  whilft 
fcattef’d  in  fo  large  a  Field. 

Now,  2.  That  this  Cicatricula  is  not  originally 
in  Utero ,  feems  evident  from  the  frequent  Concep¬ 
tions  which  have  been  found  extra  Uterum:  Such 
as  the  Child  which  continued  2 6  Years  in  the  Wo¬ 
man  of  Tboloufe’s  Belly  ;  and  the  little  Foetus 
found  in  the  Abdomen  of  Mad.  de  S.  Mere ,  toge¬ 
ther  with  the  Telticle  torn,  and  foil  of  clotted 
Blood  ;  fuch  alfo  feem  to  be  the  Foetus  in  the  Ab¬ 
domen  of  the  Woman  of  Copenhagen ,  mentioned 
in  the  Nouvelles  des  Lett  res,  for  Sept.  85.  all  the 
Members  of  which  were  eafily  to  be  felt  thro’  the 
Skin  of  the  Belly,  and  which  fhe  had  carried  in 
her  Belly  for  four  Years:  And  the  leven  Years 
Gravidation  related  by  Dr.  Cole.  Now  granting 
once  the  Necelfity  of  a  proper  Nidus ,  for  the  For¬ 
mation  of  an  Animalcule  into  the  Animal  of  its  re- 
fpe&ive  Kind,  thele  Obfervations  make  it  proba¬ 
ble,  that  the  Tejles  are  the  Ovaria  appropriated 
for  this  Ufe  ;  for  though  the  Animalcules  coming 
thither  in  fuch  Cafes,  may  feem  to  be  extraordi¬ 
nary,  and  that  ufually  the  Impregnation  is  in 
Utero ,  yet  it  may  be  collected  from  hence,  that 
the  Cicatricula  or  Ova  to  be  impregnated,  are  in 
Teftibus  Fcemineis  ;  for  if  it  were  not  fo,  the  acci¬ 
dental  coming  of  Animalcules  thither,  could  not 
make  them  come  forward  more  than  in  any  other 
Fart  of  the  Body,  fince  they  cannot  be  formed  and 
nourifhed  without  a  proper  Nidus. 

But,  3.  It  is  acknowledg’d  by  all,  that  the  Foe¬ 
tus  inUtero ,  for  fome  confiderable  Time  after  Con¬ 
ception,  has  no-Connexion  with  the  Womb;  that 
it  fits  wholly  loofe  to  it,  and  is  perfectly  a  little 
round  Egg  with  the  Foetus  in  the  midft,  which  fends 
forth  its  umbilical  Velfels  by  Degrees,  and  at  laft 


lays  hold  on  the  Uterus.  Now  from  hence  it  feems 
evident,  that  the  Cicatricula ,  which  is  the  Foun¬ 
tain  of  the  Animalcule* s  Nourifhment,  does  not 
fprout  from  the  Uterus ,  but  has  its  Origin  elfe- 
where,  and  falls  in  thither  as  into  a  fit  Soil,  from 
whence  it  may  draw  Nutriment  for  the  growth, 
of  the  Foetus',  ell'e  it  cannot  be  eafily  imagined 
how  it  fhould  not  have  an  immediate  Connexion 
with  the  Uterus  from  the  Time  of  Conception. 

If  you  join  all  thefe  three  Confiderations  toge¬ 
ther,  viz.  that  an  Animalcule  cannot  come  forward 
without  a  proper  Nidus,  or  Cicatricula ;  that 
there  have  been  frequent  Foetus’s  extra  Uterum  ; 
and  that  they  have  no  adhefion  to  the  Uterus  for 
a  considerable  Time  after  Conception  ;  they  feem 
to  make  it  evident,  that  Animals  cannot  be  for¬ 
med  ex  Animalculis  without  the  Ova  in  Fceminis. 
To  all  thefe  I  fhall  fubjoin  the  Propofal  of  an  Ex - 
perimentum  Crucis ,  which  may  feem  to  determine 
whether  the  Tejles  Fceminea  be  truly  the  Ovaria  ; 
viz.  Open  the  Abdomen  of  the  Females  of  fome 
Kinds,  and  cut  out  thefe  Tefticles,  and  this  will 
determine  whether  they  be  abfolutely  necelfary  for 
the  Formation  of  Animals. 

It  is  indeed  difficult  to  conceive,  how  thefe  Eggs 
Ihould  be  impregnated  per  Semen  Maris,  both  be- 
caufe  there  is  no  Connexion  between  the  Tube  and 
the  Ovary  for  its  Tranfmiflion  ;  and  for  that  Dr. 
Harvey  could  never  difeover  any  thing  of  it  in 
Utero.  But  as  to  the  laft,  M.  Leeuwenhoek  has 
cleared  that  Difficulty,  by  the  Difcovery  of  innu¬ 
merable  Animalcula  he  minis  Maris  in  Cornibus 
Uteri ,  and  thole  living  a  confiderable  time  after 
Coition.  And  as  to  the  former,  we  may  either 
f  uppofe  that  there  is  fuch  an  Inflation  of  the  Tub#, 
or  Cornua  Uteri ,  tempore  Coitionis,  as  makes  them 
embrace  the  Ovaria,  and  fuch  an  approach  of  the 
Uterus  and  its  Cornua,  as  that  it  may  eafily  trani- 
mit  the  Seed  into  the  Ovary  :  Or  elfe,  that  the 
Ova  are  impregnated  by  the  Animalcules  after  they 
defeend  into  the  Uterus,  and  not  in  the  Ovary. 
The  former  feems  probable  for  this  Reafon,  that  at 
lea  ft  a  whole  Clufter  of  Eggs  in  a  Hen  will  be  f a*, 
cundated  by  one  Thread  of  the  Cock  ;  now  th. 
Foundation  feems  to  be  in  the  Vitellary ,  and  noc 
in  the  Uterus,  as  the  Eggs  pals  along  from  Day  to 
Day  :  For  it  can  hardly  be  luppofed  that  the  Ani¬ 
malcules  Ihould  fubflft  fo  long,  being  Scatter'd 
loofely  in  the  Uterus,  as  to  wait  there,  for  many 
Days,  tor  the  Foundation  of  the  Eggs  as  they  pals 
along.  Tne  latter  Conjefture  hath  this  to 
ftrepgthen  it ;  That  the  Animalcules  are  found  to 
live  a  confiderable  Time  in  the  Uterus,  and  that 
if  they  fhould  impregnate  the  Ova  in  the  Ovary 
it  lelt,  the  Feet  us  would  encreafe  fo  faft,  that  the 
Ova  could  not  pals  through  the  Tuba  Uteri,  but 
would  either  burft  the  Ovary,  or  fall  down  into 
the  Abdomen  from  the  Orifices  of  the  Tuba  ;  and 
that  from  hence  proceed  thole  extraordinary  Con¬ 
ceptions  in  Abdomine  extra  Uterum. 

But  M.  Leeuwenhoek,  to  weaken  thisConfidera- 
tion  about  the  Conception’s  being  like  unto  an 
Ovum  in  the  Womb,  propofes  a  Parallel  between 
thefe  Animalcules  and InfeSls,  and  infinuates,  that 
as  the  latter  call  their  Skins,  and  appear  of  another 
Shape,  fo  the  ot^er,  which  at  firft  feem  like  Tad¬ 
poles,  may  call  their  outer  Skin,  and  then  be 
round  ;  and  that  this  may  be  the  Occafion  of  the 
round  Figure  of  the  Conception  in  the  Womb. 
To  this  it  may  be  replied,  That  according  to  M. 
Leeuwenhoek’s  own  Sentiment,  the  Animalcules 
cannot  come  forward,  if  they  do  not  find  the 
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Punftum  or  proper  Place  for  their  Nourifhment, 
to  which  it  icems  they  muft  have  fome  Adhefion. 

Kow  the  Conception  in  Viviparis  is  not  failened 
unto  the  Womb  for  many  Days,  nor  does  adhere 
to  any  Point  of  it ;  fo  that  it  leems  this  roundifh 
Body  is  not  the  Animalcule  thus  changed  after  ha¬ 
ving  call  an  outer  Skin,  but  is  rather  the  Cicatri- 
cula ,  or  little  Egg,  into  which  the  Animalcule  has 
enter’d  as  its  Punclum ,  or  Place  of  Nouriihment ; 
elfe  1  do  not  lee  why  they  Ihould  not  be  adhering 
to  the  Womb  from  the  firft  Conception  ;  or  why 
(as  I  have  laid)  many  Hundreds  of  them  are  not 
conceived  and  formed  together. 

GENEROSA,  a  Law  Term  for  a  Gentlewo¬ 
man  ;  if  Ihe  be  really  lo,  and  named  Spinfier  in 
any  original  Writ,  Appeal,  or  Indiament,  ihe  may 
abate  and  qua Ih  the  fame;  for  ihe  hath  as  good 
Right  to  that  Addition,  as  a  Baronels  or  Dutchels 
have  to  theirs :  The  fame  may  be  laid  of  Genero - 
fus ,  a  Gentleman.  2  Infi.  668.  L. 

GENESIS,  [>W/f,Gr.  3  in  Geometry,  is  the 
Formation  of  any  Plane  or  folid  Figure  by  the 
Motion  of  fome  Line  or  Surface,,  which  Line  or 
Surface  is  always  called  the  Defcribent ;  and  that 
Line  according  to  which  the  Motion  is  made,  is 
called  the  Diriment. 

GENETHLLACI,  {jm&xjaxoi  ol  ytvibM,  ^ 
a  Nativity,]  Aftrologers,  or  thofe  Perfons  who 
erea  Horol'copes,  in  order  to  predia  what  ihall 
befall  Men,  &c.  by  means  of  the  Planets  or  Stars 
that  prelided  at  their  Nativities. 

GEN1CULUM,  [  in  Botany ,]  is  the  Knot  of 
Toint  in  the  Stalk  ot  any  Plant.  L. 

J  GENIOGLOSSUM,  [ymioytoivrov  ot  ycvitov 
the  Chin,  and  yiSm,  Gr.  the  Tongue,]  is  a  1  air 
of  Mulcles  proceeding  inwardly  from  the  fore* part 
of  the  lower  Jaw,  under  another  Pair  called  Gyw- 
choydes,  and  enlarging  themfelves,  are  fattened  into 
the  Bails  of  the  Tongue  :  Thefe  ferve  to  pull  the 
Tongue  forward,  and  to  thruft  it  out  of  the 

MGENIOHYOIDEUS,  [of  yivitov  the  Chin,  and 
a  Bone  of  the  Tongue,  called  Hyoides,-]  is  a 
Mufcle  of  the  Os  Hyoides,  which,  with  its  iart- 
ner,  is  ihort,  thick,  and  flefliy,  ajifing  from  the 
internal  Parts  of  the  lower  jaw-bone  called  the 
Chin,  and  dilating  themfelves,  are  foon  kllened 
again,  and  inferred  to  the  fuperior  Part  ot  the  pre- 
bone  of  the  Os  Hyoides.  Theie  apng,  pull  the  Os 
Hyoides ,  &c.  both'  upwards  and  forwards,  and  al- 
fiit  the  Genioglojfa  in  thrufting  the  Tongue  out  of 

^GENITALIA,  [in  Anatomy ,]  the  defies  or 

Telticlesof  a  Man,  fo  called  on  account  of  their 
Office  in  Generation  ;  they  are  alfo  calld  Gemto- 

res. 

GEN1TURA :  See  heed. 

GENTLEMAN,  is  derived  from  the  French 
GentiL  i.  e.  Honefius ,  vel  Honefio  loco  natus  ;  and 
the  Saxon  Word  Man :  So  that  it  pnihesa  Man 
well  born.  So  the  Italians  call  fuch  1  erfons  Gei  - 
til  Huomoni :  And  the  Spaniards  keep  the  Meaning, 
when  they  call  a  Gentleman  Hidalgo ,  01 Hijo  d  alg  , 

Man,  Ot  of  fome  Man  cj  Nee 

'  ' Reckoning/  Under  this  Name  with  us  are 
computed  all  above  Yemen  ;  fo  that  Noblemen 
triliv  be  call’d  Gentlemen.  But  by  tne 

Courfe  and  Cuftomoi Z 

SSi  all  fom  &ur?td1V.lte  4,  all 
from  Barons  downwards :  As  Smith  faith,  ap. 
de  Republ.  Anglic . 


GENUS,  [in  Legitk,]  is  an  Idea  fo  common 
and  univerfal,  that  it  extends  it  ielf  alio  to  other 
univerial  Ideas.  Thus  a  Right-lined  Figure  oi 
four  Sides,  is  a  Genus,  in  refpeft  of  a  Parallelogram 
or  a  Trapezium.  And  in  like  manner  Subftance  is 
the  lame  in  refpett  of  Subfiance  extended ,  which 
is  a  Body  ;  and  thinking  Subfiance ,  which  is  a 
Spirit.  The  Logicians  divide  Genus  into  Summuni 
or  the  high eftCww,  which  hath  nothing  above 
it  to  be  z  Species  of:  And  fub  alternate,  which  is 
fometimes,  or  in  fome  refpc&s,  a  Genus ,  and  m 

others  a  Species.  ,  -  t 

GEOCENTRICK,  [of  yn  the  Earthy  and 
rPov9  Gr.  a  Centre,]  hgnifies  any  Planet  or  Orb 
that  has  the  Earth  for  its  Centre,  or  the  fame  Cen¬ 
tre  with  the  Earth.  .  . 

GEOCENTRICK  Latitude  of  a  Planet,  is  its 
Latitude  ieen  from  the  Earth  ;  or  the  Inclination 
of  a  Line  connefting  the  Planet  and  the  Earth,  to 
the  Plane  of  the  Earth’s  (or  true)  Ecliptick  : 
Otherwife  ’tis  the  Angle  which  the  aforefaid  Line 
(connefting  the  Planet  and  the  Earth)  makes  with 
the  Line,  which  is  drawn  perpendicular  to  the 

Plane  of  the  Ecliptick.  .  -  T 

Thus  in  the  Figure  annexed,  the  Angle  $  l  e 

is  the  Meafure  of  the  Planet  $  ,  her  geocentrick 

Latitude  when  the  Earth  is  in  T,  and  the  Angle 
e  t  £  ,  the  Meafure  of  it  when  the  Earth  is  in  a 


GEOCENTRICK  Place  ”f  a  Planet,^ Tin :h  « 
it  would  appear  to  us  from  the  Earth,  if  our  Ej 

were  there  fixed,  .  c  <■»  +\,0  Tort-h  and 

GEOD^ESIA,  [rn» JW»*  of  >»  the  Eartn,  an 
.  x  to  divide,]  that  Part  of  Geometry 

which  Contains  the  Doctrine  or  Art  of  Meafuring 
Surfaces,  and  finding  the  Centents  of  all  plain  I  u 

^GEODJETICAL  Numbers ,  are  fuch  as  are  con¬ 
fide  red  according  to  thofe  Vulgar  Names  or  Deno* 
liderea  a  *?  •  ,  Money,  Weights,  Meafure s, 

minations,  by  wnicn  money,  "  &  ’  Hivirffil 

ttc.  are  generally  known,  or  particularly  divide  a 
by  the  l!aws  and  Cuftoms  of  fever al  Nations, 
^GEOGRAPHICAL  Mile ,  is  the  Sea  Mile,  or 
Minute,  being  one  doth  Part  of  a  Degree  of  a  great 
Circle  on  the  Earth’s  Surface. 

GEOGRAPHICAL  Writers  are, 

Bernbarii  Vareni  M.  D.Geogr  aphid  general,!. 
Autta  8  llluftrata  ah  Ifaaco  Neutonc,  K. b.  - 
Cantab.  1672,  8 vo. 

The  fame  in  Englijh. 

Philippi  Cluvitii  IntroduSlio  in  Geographiam 
XJniverfam.  Amfi.1697.  \to. 

Gordon’s  geo  graphical  Grammar.  Edit.  2. 

J.  Luyt’s  Introdvftio  ad  Geographiam. 
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Cl.  Pt  domed  Geograph  Lib.  8. 

Strabonis  Geograph. 

Abr.  Ortelii  Tbefaurus  geographicus. 

De  la  Croix,  la  Geographe  Univerfelle.  4  Voh 
in  8 vo. 

Cellarii  Notitia  Orbis  Antiqui.  2  Vol.  e\to. 

Heylin’s  Cofmography ,  lalt  Edition. 

All  Atlas’s  Books  of  Maps ,  Charts ,  will  be 

yfeful  to  confult  on  Occalion. 

GEOGRAPHY,  p yzay of  yH  the  Earth, 
and  ypj.yr\  a  Defcription,  Gr.j  is  a  Defcription  of 
the  whole  Globe  of  the  Earth,  or  known  Habita¬ 
ble  World  j  together  with  all  its  Parts,  Limits, 
Situations,  and  other  remarkable  Things  relating 
thereto. 

Geography  is  diftinguifhed  from  Cofmography  as 
a  Part  from  the  Whole  :  Cofmography  con li dering 
the  whole  viiible  World,  both  Heaven  and  Earth. 
And  from  Topography ,  or  Chorography ,  it  is  di¬ 
ftinguifhed  as  a  Whole  from  the  Part. 

General  GEOGRAPHY,  is  that  which  con- 

Univerfal  GEOGRAPHY,  /  fiders  the  Earth  in 
general,  without  any  regard  to  particular  Coun¬ 
tries  ;  or  the  Affe&ions  that  are  common  to  the 
whole  intire  Globe  ;  as  its  Figure,  Magnitude, 
Motions,  Land,  Sea,  &c. 

Particular  GEOGRAPHY, \  confiderstheCon- 

Special  GEOGRAPHY,  ftitution  of  fev-e- 
ral  Countries  or  Regions,  their  Figure ,  Bounds , 
&c.  The  Forejls,  Mountains,  Mines ,  Rivers ,  Ani¬ 
mals,  Plants,  &c.  As  alfo  the  Climates ,  Seafons, 
IVeather,  Heat ,  Cold,  Idijlance  from  the  Equino¬ 
ctial,  See.  The  Inhabitants,  Arts,  Communities, 
Cities,  Commodities,  Foods,  Language,  Cujloms, 
Policy ,  Religion,  Sec. 

GEOMANCY,  of  yn  the  Earth, 

and  f/.avTiict,  Gr.  Divination, J  a  kind  of  Divina¬ 
tion  performed  by  means  of  a  number  of  little 
Points  or  Dots  made  on  Paper  at  random  ;  and  by 
confidering  the  various  Figures  that  thofe  Lines 
reprefent,  and  thence  forming  a  Judgment  of  fu¬ 
ture  Events,  ancl  determining  as  to  any  Queftion 
propos  d.  The  Original  of  tins,  was  a  Cuftom 
among  the  indent  Greeks,  whenjs’d  to  throw  Peb¬ 
bles^  on  the  Ground,  and  to  form  a  Judgment  as 
to  the  Matters  delir’d  to  be  known,  by  their  Pofi- 
tions  and  Figures  they  were  fancied  to  reprelent, 
as  above.  * 

GEOx\lETRlC AL,  or  Algebraical  Curves,  are 
iucb,  as  that  when  their  Nature  or  Property  comes 
to  be  exprelled  by  an  Equation,  the  two  variable 
Quantities  in  that  Equation  (as  a*  and y,  the  Ab- 
fcijfa  and  Ordinate,  are  called  in  the  Doftrine  of 
Fluxions)  are  both,  or  do  both  denote  ftrait 
Lines,  then  that  is  truly  a  geometrical,  or  algebra¬ 
ical  Curve.  & 

.  But  when  one  of  the  variable  or  flowing  Quan¬ 
tities  in  fuch  an  Equation  denotes  a  Curve-Line , 
then  that  Curve  is  called  a  Tranfcendant  Curve. 

GEOMETRICAL  CcnftruElion  of  an  Equation, 
is  the  contriving  and  drawing  of  Lines  and  Figures 
-whereby  to  demon flrate  the  Equation,  Theorem! 
or  Canon,  to  be  geometrically  true. 

Pace">  is  a  Mea^ure  that  con- 

lifts  of  five  Foot. 

GEOEMEd  RICAL  Proportionals,  afe  Quanti¬ 
ties  in  continual  Proportion,  or  which  proceed  in 
the  fame  conftant  Ratio ;  as  2,  4,  8,  i<5,  32, 
64,  128,  &c.  9  3  ’ 

GEOMEd  RICAL -Plane  :  See  Plane. 

GEOMETRICAL  Prcgreffion,  or  Proportion  : 
bee  Progrcffion. 


GEOMETRICAL  Solution  of  a  Problem,  is 
when  the  Thing  is  lolved  according  to  the  Rules 
of  Geometry,  and  by  fuch  Lines  as  are  truly  geo¬ 
metrical  and  agreeable  to  the  Nature  of  the  Pro¬ 
blem. 

Thus  Des  Cartes’s  Way  of  Adding  two  Mean 
Proportionals  is  a  geometrical  Solution,  becaufe 
done  according  to  the  Nature  of  the  Problem, 
which  is  afolid  one  ;  and  alfo  becaufe  performed 
by  the  Periphery  of  a  Circle ,  and  the  Parabola , 
which  are  truly  geometrical  Curves,  and  agreeable 
to  the  Nature  of  the  propofed  Problem  :  But  then 
the  Solution  of  it  by  Diccles  is  not  geometrical, 
becaufe  both  the  Ciffoid  (by  which  he  perfoms  it) 
is  no  true  geometrical  Curve,  and  alfo  being  a  Line 
of  the  Second  Gender  (as  they  call  it)  it  is  proper 
only  to  a  furfolid  Problem. 

GEOMETR1CK  Places :  See  Places  geometrical. 

GEOMETRY,  [yeaptresa.  of  yn  and  pirpov, 
Gr.  Meafure,]  originally  fignifies  the  Art  of  mea¬ 
suring  the  Earth,  or  any  Diftances  or  Dimenfions 
on  or  within  it ;  but  ’tis  now  ufed  for  the  Science 
of  Quantity,  Extenfon,  or  Magnitude,  abJlraClcdly 
conjidered,  without  any  regard  to  Matter. 

Geometry ,  very  probably,  had  its  firft  Rife  in 
Egypt,  where  the  Nile  annually  overflowing  the 
Country,  and  covering  it  with  Mud,  obliged  Men 
to  diftinguilh  their  Lands  one  from  another,  by 
the  Confideration  of  their  Figure  ;  and  to  be  able 
alio  to  meafure  the  Quantity  of  it,  and  to  know 
how  to  plot  it  and  lay  it  out  again  in  its  juft  Di- 
menfions,  Figure,  and  Proportion  :  after  which  7tis 
likely  a  farther  Contemplation  of  thofe  Draughts 
and  Figures,  help’d  them  to  difeover  many  excel¬ 
lent  and  wonderful  Properties  belonging  to  them; 
which  Speculations  continually  was  improving, 
and  is  ftill  to  this  very  Day. 

.  GEOMETRY  is  ufually  divided  into  Specula¬ 
tive  and  PraSlical:  The  former  of  which  contem¬ 
plates  and  treats  of  the  Properties  of  continued 
Quantity  abftraaedly  :  and  the  latter  applies  thefe 
Speculations  and  Theorems  to  Ufe  and  Praftice, 
and  to  the  Benefit  and  Advantage  of  Mankind.  ’ 
GEOMETRY  Abjlrufe:  See  Tranfcendentals. 

GEOMETRY.  A  Catalogue  of  the  mod  Emi¬ 
nent  Books  and  Authors  on  this  Subject. 

Euclidis  Elemental,  nova  Online  &  Methodo 
demonflrata.  Lond.  1666. 

Francifci  du  Laurens  Specimina  Mathematica. 
Nouveaux  Elemens  de  Geometric.  Paris,  i66j. 
in  4 to. 

Elemens  de  Geometric ,  par  le  P.  Ignace  Gaflon 
Par  dies.  A  Paris,  1671.  iimo. 

Geometries:  Pars  Univerfalis ,  6'c.  Auth.  Jac. 
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Ejufdem  de  Principiis  &  Ratiocinations  Geome- 

tn  corum  contra  Fafl’um  Profejforum  Geome¬ 
tric.  See  Pbilofi  Tranf.  IV.  iy,  16.  where 
Dr.  Wallis  anfwers  this  Book. 
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GEORGE  Noble ,  was  a  Piece  of  Gold,  current 
in  1  Hen.  Vlil.  at  Six  Shillings  and  Eight-pence. 
At  which  Time,  by  Indenture  with  the  Mint,  one 
Pound  of  Gold  (in  Weight)  was  to  be  coined  into 
Eighty  one  George  Nobles. 

GEOSCOPY,  [of  rij  the  Earth;  and  of 

mcoonu,  Gr.  to  view,]  the  Confideration  or  Know¬ 
ledge  of  the  Nature  and  Qualities  of  the  Earth  or 
Soil,  obtain’d  by  viewing  it. 

GERMIN  ATION,  is  the  growing  or  fprouting 
out  of  Vegetables,  or  of  any  Parts  of  them. 

GERUND,  [in  Grammar,]  a  Tenfe  or  Time  of 
the  Infinitive  in  the  LatinT  ongue,  like  to  the  Par¬ 
ticiple,  but  undeclinable:  It  differs  from  the  Par¬ 
ticiple  in  that  it  expreifes  the  Time,  as  well  as  the 
Manner  of  the  Aftion,  which  the  Participle  does 
not. 

GIBBOUS;  is  a  Term  ufed  in  reference  to  the 
enlightened  Parts  of  the  Moon,  while  file  is  mo¬ 
ving  from  Full  to  the  firft  Quarter,  and  from  the 
laid  Quarter  to  Full  again;  for  all  that  Time  the 
dark  Part  appears  horned  and  falcated ,  and  the 
light  one  bunched  out;  convex,  ox  gibbous. 

GIFT  -Rope,  is  the  Boat-Rope,  which  is  fattened 
to  the  Boat  when  fhe  is  fwifted ,  in  order  to  her 
being  towed  at  the  Stern  of  a  .  Ship. 

GILD,  or  Guild,  pin  Law,]  fignifies  a  Tribute, 
or  lometimes  an  Amerciament ;  and  fometimes  alfo 
a  Fraternity  or  Company  combined  together,  with 
Orders  and  Laws  made  among  themlelves  by  the 
Prince’s  Licence. 

GILL  A  Vitriol},  is  only  a  Purification  of  white 
Vitriol,  by  dilfolving  it  in  the  Phlegm  of  Vitriol, 
and  then  filtrating  the  Solution,  and  either  cryftal- 
lizing  it,  or  evaporating  ad  fecitatem,  to  gain  the 
Salt  or  Gilla,  which  accordingly  will  be  in  the  form 
either  of  Cryftals,  or  a  dry  Salt  at  the  bottom. 

GINGIVAE,  [in  Anatomy,]  the  Gums ;  a  hard 
fort  of  Flefh  which  inverts  the  Alveoli ,  or  Sockets 
of  the  Teeth.  They  are  form’d  by  the  Union  of 
two  Membranes ;  one  of  which  is  a  Produ&ion  of 
the  internal  Membrane  of  the  Mouth.  L. 

GINGLYMUS,  [j ty/nviAs,  Gr.]  is  an  Articu¬ 
lation  of  a  Bone  when  it  both  receives  and  is  recei¬ 
ved.  Of  this  Articulation  there  are  three  forts. 

The  Firft  is  when  the  End  of  a  Bone  has  two 
Protuberances  and  one  Cavity,  and  the  End  of  the 
Bone  which  is  articulated  with  it  has  two  Cavities 
and  one  Protuberance,  as  the  Humerus  and  the  Ul¬ 
na’,  or  when  a  Bone  at  one  Extremity  receives  an¬ 
other  Bone,  and  at  its  other  Extremity  it  is  recei¬ 
ved  by  the  fame  Bone,  as  the  Radius  and  Ulna. 

The  Second  Sort  is  when  a  Bone  at  one  End  re¬ 
ceives  another  Bone,  and  at  the  other  End  is  recei¬ 
ved  by  a  third  Bone,  as  the  Vertebra  do. 

The  Third  is  when  a  Bone  has  a  Cavity  which 
receives  the  long  Procefs  of  another  Bone,  which 
Procefs  turns  in  the  Cavity  like  the  Axle-tree  in  a 
Wheel,  as  the  lecond  Vertebra  of  the  Neck  is  arti- 
3  p  p  culated 
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culated  with  the  firft ;  but  this  is  no  true  Gin- 

^GIRDERS,  [in  Architecture^  are  the  large  ft 
Pieces  of  Timber  in  a  Floor :  Their  Ends  are  ufu- 
ally  fattened  into  the  Summers  or  Br e ft -Summer j, 
and  the  ]oitts  are  framed  in  at  one  End  to  the  Gir¬ 
ders.  No  Girder  Ihould  lie  lefs  than  ten  Inches 
into  the  Wall,  and  their  Ends  ihould  be  laid  in 

Lome ,  &c.  .  .  . 

GIRDING-Girt.  The  Seamen  fay  a  Ship  1  sgirt^ 
xn  hath  a  Gir ding-girt,  when  her  Cable  is  lo  tight, 
or  framed,  that"  upon  the  running  of  the  Tide, 
ihe  cannot  go  over  it  with  her  Stern-part,  but  will 
lie  a-crols  the  Tides. 

GIRON,  'Y  [in  Heraldry ,]  a  Gore  or  triangu- 

GU1RON,/  lar  Figure,  having  a  long  iharp 
Point,  like  the  Step  of  a  Spiral  Stair  Cafe,  and 
ending  in  the  Centre  of  the  Eicutcheon.  The  Word 
is  French ,  and  ligmfies  the  Lap  ;  by  reafon  in  fit¬ 
ting,  the  Knees  being  fuppos’d  to  be  fomewhat 
al'under,  the  two  Thighs  together  with  a  Line  ima¬ 
gined  to  pafs  from  one  Knee  to  the  other,  forms 
a  Figure,  fomething  refembling  the  Giron. 

Some  inftead  of  Gironne ,  lay  Parti,  Coupe , 
Trenche ,  and  Faille ,  by  reafon  the  Girons  are  for¬ 
med  by  fuch  Divilions  of  the  Field. 

When  a  Coat  has  fix,  eight,  or  ten  of  thefe  Gi¬ 
rons  meeting  or  centring  in  the  middle  of  the  Coat, 
it  is  laid  to  be 

GIRONNE,  ^  [in  Heraldry ,]  is  when  a  Shield 

GIRONNY,  ff  or  Coat  is  divided  into  leveral 
Girons ,  which  are  alternately 
Colour  and  Metal ;  when  there 
are  eight  Pieces,  it  is  abfolutely 
faid  to  be  Gironne  ;  but  when 
there  are  more  or  fewer,  the 
Number  is  to  be  exprefs’d  ; 
eight  Girons  form  a  Crofs ,  and 
four  a  Salt! ere. 

GIVEN,  is  a  Word  often  ufed  in  Mathematicks , 
and  ligmfies  lomething  which  is  fuppofed  to  be 
known  :  Thus,  if  a  Magnitude  be  known,  or  that 
we  can  find  another  equal  to  it,  they  lay,  Tis  a 
civen  Magnitude ,  or  that  fuch  a  thing  is  given  in 
Magnitude .  If  the  Pofition  of  any  thing  be  fup¬ 
pofed  asknown,  they  lay,  given  in  Pofition :  Thus, 
if  a  Circle  be  aftually  delcnbed  upon  any  Plane, they 
far,  its  Centre  is  given  in  Pofition ;  its  Circumfe¬ 
rence  is  eyven  in  Bdngnt  tude »  and  the  Circle  both 
in  Pofition  and  Magnitude.  But  a  Circle  may  be 
given  in  Klaenitude  only‘s  as  when  only  its  Diame¬ 
ter  is  given, °but  the  Circle  not  aftually  delcnbed. 
If  the  Kind  or  Species  of  any  Figure  be  given,  they 
fay,  given  in  Specie.  If  the  Ratio  between  any 
two  Quantities  is  known,  they  are  faid  to  be  given 
in  Proportion.  See  Barrow’s  Definitions  and  Propo¬ 
rtions  of  Euclid’s  Data,  at  the  End  of  the  Elements 
put  forth  by  that  great  Geometrician,  Anno  1678. 
GLACIAL1S  Humor:  See  Humores  Oculi. 
GLACIATION,  the  turning  of  Water,  or  any 
other  Liquor,  into  Ice.  L.  See  Freezing. 

GLACIS,  a  Hoping  Bank  in  Fortification  :  It 
ligmfies  a  very  gentle  Steepnefs,  but  is  more  efpe- 
cially  taken  for  that  which  rangeth  from  the  Pa¬ 
rapet  of  the  Cover’d-way  to  the  Level  on  the  Side 
of  the  Field. 

GLACIS,  an  eafy,  inlenfible  Slope,  or  Dech- 

'  GLACIS  of  a  Cornijh ,  an  eafy,  imperceptible 
Slope  in  the  Cymaife ,  to  promote  the  Defcent  and 
Draining  off  of  the  Rain  Water. 


GLAND  :  See  Glandula. 

GLANDS.  All  Secretions  in  [an  Animal  Body 
are  made  by  Glands ,  and  a  Gland  is  nothing  but 
the  Convolution  or  various  Folding  of  the  lmall 
Arteries,  whole  laft  Branch  mutt  be  Cylindrical. 
This  cylindrical  Artery,  in  its  Windings,  fends  out 
feveral  little  Dufts  or  lecretory  Veffels  of  equal  Di¬ 
ameters,  which  fometimes  unite  in  one  common 
Pore,  fometimes  run  into  a  common  Bafon.  This 
Structure  is  evident  in  all  the  larger  Glands,  fuch 
as  the  Inteftines ,  with  their  lecretory  Dufts,  the 
LaSieals ,  the  Tefiicles ,  and  fome  of  the  Conglobate 
Glands ,  and  may  be  feen  in  all  the  reft,  if  they 
happen  to  be  obftrufted,  and  fofwell  to  become 
vilible  ;  and  therefore  the  fame  may  reafonably  be 
concluded  of  all  Glands  in  general.  There  are 
lmall  Branchings  of  Nerves  palling  all  over  the 
Coats  of  the  Arteries,  and  feem  to  be  defigned  prin¬ 
cipally  for  their  fpiral  Contortion,  that  the  Blood 
may  be  the  more  ealily  propagated  through  them. 

A  conglobate  Gland  is  a  little  lmooth  Body 
wrapt  up  in  a  fine  Skin,  by  which  it  is  feparated 
from  all  other  Parts,  only  admitting  a  Nerve  and 
Artery  to  pafs  in,  and  giving  way  to  a  Vein  and 
Excretory  Canal  to  pals  cut :  Of  this  Sort,  are  the 
Glands  of  the  Brain,  the  labial  Glands,  and  the 
Tefes. 

A  conglomerate  Gland  is  compoled  of  many 
little  conglobate  Glands  all  tied  together,  and 
wrapt  up  in  one  common  Tunicle  or  Membrane. 
Sometimes  all  their  Excretory  Dufts  unite  and 
make  up  one  common  Pipe,  thro’  which  the  Li¬ 
quor  of  all  of  them  runs,  as  the  Pancreas  and  the 
Parotides  do.  Sometimes  the  Dufts  uniting,  form 
leveral  Pipes,  which  only  communicate  with  one 
another  by  crofs  Channels ;  and  fuch  are  the  Breafis . 
Others  again  have  leveral  Pipes  without  any  Com¬ 
munication  with  one  another,  of  which  Sort  are 
the  Glanduhe  Lachrymales ,  and  the  Proftatce.  And 
a  fourth  Sort  is,  when  each  little  Gland  hath  its 
own  Excretory  L)uft,  thro’  which  it  tranfmits  its 
Liquor  to  a  common  Balon,  as  in  the  Kidneys. 

As  to  the  Manner  how  the  leveral  Fluids,  after 
they  are  form’d  in  the  Blood,  are  leparated  from 
it  in  the  Glands;  it  depends  (as  Dr.Keil  fhews, 
An.  Secret,  p.  82.)  entirely  on  the  Figure  and 
Strufture  of  the  Glands ;  whichtherefore  mutt  firft 
be  determined.  As  Truth ,  when  plain  and  evident , 
doth  of  it  felf  difpel  all  falfe  Opinions ;  So  the  true 
Structure  of  the  Glands  being  once  demonf  rated , 
there  will  be  no  Occafon  to  refute  the  DoClrine  of 
Ferments,  nor  the  Hypothefs  of  Tubes  differing  as 
to  the  Figures  ef  their  Orifices  ;  both  which  have 
feveral  times  been  demonftrated  to  be  falfe. 

That  the  Glands  are  nothing  but  Convolutions 
of  fmall  Arteries,  the  greateft  and  moll  accurate 
Anatomifts  of  this  Age,  Malpighi ,  Bellini ,  and 
Nuch ,  have  dilcover’d.  And  indeed,  that  all  the 
VelTels  of  the  Body,  in  which  the  Liquors  are  con¬ 
tinually  moving,  can  have  no  other  than  a  cylin¬ 
drical  or  conical  Form,  is  demonftrable  from  the 
Nature  of  Fluids,  whole  Prelfure  is  always  per¬ 
pendicular  to  the  Sides  of  the  Velfel  containing 
them,  and  equal  at  equal  Heights  of  the  Fluid. 
If  therefore  the  Sides  of  the  Velfels  are  foft,  and 
equally  yielding  every  where,  (as  are  all  the  Tubes 
in  the  Body  of  a  Foetus )  they  mutt,  by  the  Preft 
lure  of  their  contained  Fluid,  be  equally  every 
where  diftended;  and  confequently  the  Seftion  of 
fuch  a  Velfel,  perpendicular  to  its  Axis,  mutt  be  a 
Circle;  and  therefore  the  Velfel  mutt  be  either  a 
concave  Cone  or  Cylinder,  or  at  leaft  fuch  a  Figure 

whole 
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whole  Tranfverfe  Seffion,  normal  to  the  Axis') 
inuft  be  a  Circle.  , 

The  circular  Orifices  therefore  ot  the  Glands  can 
only  differ  in  Magnitude;  and  all  Sorts  of  Particles', 
of  a  lelfer  Diameter  than  that  of  the  Orifice  of  the 
Gland,  may  enter  it:  So  that  without  fome  fur¬ 
ther  Contrivance,  that  Fluid  which  contains  the 
bi^geft  Particles,  muft  likewile  con  fill  of  all  the 
Particles  of  all  the  other  Secretions ;  neither  could 
any  Fluid  thicker  than  the  Blood  be  feparated 
from  it,  becaufe  of  the  great  Proportion  of  the 
aqueous  Fluid,  whote  Particles  being  vaftly  f  mailer 
than  any  other^  and  invihble  to  the  bell  Micro- 
Icopes,  mud  enter  all  the  Glands,  and  be  mix’d 
with  the  fecerned  Fluid. 

Now,  how  this  Inconvenience  may  be  prevented) 
and  how  the  Particles  of  any  Size  may  either  be 
feparated  by  themfelves,  or  with  any  afligned  Por¬ 
tion  of  the  aqueous  Fluid,  or  of  other  lelfer  Par¬ 
ticles,  1  (hall  endeavour  to  fhew. 


Suppofe  then  A  B  to  be  a  fmall  evanefcent  Artery) 
and  that  the  Particles  of  the  lead  Size  were  to  be 
feparated  from  the  red. 

From  the  Side  of  the  Artery  mud  arife  the 
Gland  or  Tube  C  A,  whofe  Orifice  at  C  is  fuch  as 

,s  capable  of  admitting  only  Particles  of  the  leaft 
Size,  together  with  the  aqueous  Fluid  .  Thel 
therefore  will  be  feparated  from  all  the  other  Par¬ 
ticles  of  the  Blood,  and  the  Tube  C  A  being  a  Cy. 
linder,  they  will  pals  to  its  further  End  A,  winch 
is  fuppofed  to  be  the  Excretory  Duel  of  the  Gland. 

If  the  Quantity  of  the  aqueous  Fluid,  Separated 
with  the  kad  Particles)  mud  be  dimmith  d  that 
fuch  a  Fluid  as  is  requite  may  pais  through  the 
Excretory  Duft  A,  from  the  Tube  C  A ;  you  mull 
imagine,  that  feveral  other  {mailer  Canals  go  out, 
as  at  D  £,  F,  and  G,  whofe  Orifices  are  fo  imall, 
“hat  they  admit  no  other  Particles,  betides  thofe 
„f  ,he  aqueous  Fluid,  to  pafs  through  them  ;  and 

therefore  as  the  lead  Particles,  together  wuh  the 
aqueous  Fluid,  pafs  along  the  Tube  C  A,  the 
aqueous  Fluid  mull  conftantlv  be  diminllhcd  , 
and  the  Quantity  of  the  leaft  Particles  11.11  remain¬ 
ing  they  can  pafs  no  where  but  through  the  Ex- 
emery  Duft  at  A:  And  this  Diminution  of  the 
aqueous  Fluid  will  always  be  according  to  the 
Number  of  the  Canals,  F,  G,  that  is,  m 

Pronortion  to  the  Length  of  the  T ube  C  K.  And 
therefore,  according  as  the  Gland  isknger 
j’  fn  the  more  or  lets  aqueous  Fluid  will 

mfi  through  the  Orifice  of  the  Excretory  Drift  at 
F  and  Squently,  the  fecreted  Fluid,  on  this 

account,  be  thicker  or  thinner- 

If  the  Particles  of  a  middle  Size,  between  the 
brggeft  and  the  lead,  are  to  be  drawn  oft  from  the 
reft  of  the  Blood ;  let  the  Orifice  at  the  G.and  C 
,  •  q  fn  biff  as  to  admit  thofe  Particles,  and  not 

beJ  other  of  ^larger  Size.  Thefe  Particles  there- 
fore  with  the  aqueous  Fluid,  and  all  better  Par- 
ticks,  will  pals  through  the  Orifice  C  ,  but  it  the 


Canals  D,  E,  F,  G ,  are  big  enough  to  receive  all 
the  other  Particles,  and  too  little  to  admit  thole 
that  are  to  be  feparated,  it  is  evident,  that  thole 
Particles  muft  arrive  at  the  Excretory  Dua  A, 
with  what  Proportion  of  lelfer  Particles  is  required- 
And  thus  we  fee  how  any  Sort  of  Particles  may 
be  drawn  off,  either  by  themlelves,  or  mixed  with 
any  others,  in  any  Proportion  :  And  this  is  done 
in  the  moll  Ample  manner,  only  by  Arteries ;  for 
C K  is  only  a  imaller  Artery,  either  ftrait,  ipiral, 
or  otherwile  contorted,  and  D,  E,  F,  and  G,  are 
again  Arteries  fmaller  than  it;  and  if  any  of  thele 
are  lo  fmall  as  only  to  admit  Particles  of  Serum, 
they  will  conftitute  Lymphatick  Vejjels.  From 
whence  it  is,  that  we  And  Lymphadufts  arifing  m 
great  Numbers  from  thofe  Glands  that  feparate 
thick  Humours ;  as  from  the  Tejlicles ,  Liver ,  &c. 

Vafcular  GLANDS,  are  only  Chillers  of  little 
Velfels,  which  uniting  together,  form  the  Canal, 
or  Excretory  Duff,  through  which  their  fecreted 

Tuice  is  difeharged.  , , 

Veficular  GLANDS,  are  Affemblages  ot  Vejicul 
communicating  with  each  other,  and  all  termina¬ 
ting  in  two  or  three  large  VelTels ;  by  a  Prolonga¬ 
tion  of  which,  the  Excretory  Duff  is  formed. 

Adventitious  GLANDS,  are  thole  Kernels  which 
arile  occa  lion  ally  under  the  Arm-pits,  on  the  Neck, 
gfc.  fuch  are  th t  Struma,  and  the  Tumors  fome- 
times  found  on  the  Larynx,  and  the  middle  I  art 
of  the  Trachea. 

A  Lift  of  the  different  Sorts  of  Glands  in  a  human 
Body,  each  of  which  filtrates  a  difterent  Hu^ 
moun 


ig.  Ventriculi . 

20.  Intejiinorum. 

21.  Pancreatis. 

22.  Hep  at  is. 

23.  Veficula  Fellis . 

24.  Renum. 

25.  Renales. 

2 6.  Uterum. 

27.  Vejlca  Urinaria. 
2‘S.  Urethra. 

29.  Tejliculorum. 

30.  Projlatarum. 

51.  Uteri. 

32.  Vagina. 

33.  Lymphatic  a. 

34.  Pinguedales. 

35.  Meduilares. 

3 6.  Artuum. 

37.  Cutis  Miliiaris. 


1 .  Cerebri. 

2.  Plexus  Choroidal. 

3.  Sebacea. 

4.  Meatus  Audit  ori'n 

5.  Cili ares. 

6.  Lachrymales. 

7.  Humorem  Aqueum.' 

8.  Cryjlalinum. 
p.  Vitreum. 

10.  Atreum  Chor  aides. 

11.  Nafales. 

\2.  Buccales,  Labiales, 

Palatina. 

13.  Parotides ,  Maxilla- 
res,  Sublinguales. 

14.  TonJlUarnm. 

15.  Oefophagi. 

16.  A  [per  a  Arteria. 

17.  Pericardii. 

18.  Mammarium. 

GLANDiJLA.  A  Glandule  is  a  Subftance  of  a 
peculiar  Nature,  Flelhy,  White,  or  Grey  ;  and  it 
is  two-fold :  Adventitious,  as  thofe  Kernels  which 
are  lometimes  under  the  Arm-holes,  and  in  the 
Neck,  as  the  Kings -Evil ;  a  Swelling  in  the  La¬ 
rynx  and  middle  of  the  Wind. pipe,  Or  Perpe¬ 
tual  and  Natural ,  a* the  Thymus,  Pancreas,  Glan- 
dula  Plnealis,  &e.  ‘The  Perpetual  is  again  two¬ 
fold,  either  conglobated  in  one  entire  Piece,  which 
fends  the  feparated  Humour  into  the  Veins,  as  the 
Pituitary  Glandule,  the  Pmealis,  the  Glandules 
of  the  Mefentery,  of  the  Groin,  &c.  Or  conglome¬ 
rated  in  a  duller,  which  convey  the  Juice  by  their 
own  Channels  into  lome  notable  Cavities  of  the 
Body  ;  as  the  Pancreas ,  the  Glandules  of  the  Brea Ji, 

the  Salival  Glandules,  &c.  L.  There 
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There  are  alio  difcovered  by  Dr.  Havers  a  fort 
of  Glands ,  which  he  calls  Mucilaginous  Glands  } 
which  fee  under  Mucilaginous. 

GLANDULAGw/k/ew/V,  is  a  Tumor  like  zGlari- 
dula ,  foft,  Angle,  moveable^  without  Root?)  and 
leparated  from  the  adjacent  farts.  A. 

GLANDULA  Pineal  is:  See  Conarium . 

GLANDULA  Pituitaria *  is  a  little  Body  in  the 
Sella  Equina,  a  Place  in  the  Brain  l'o  called,  cover’d 
over  with  the  Rete  Mirabile  in  many  Brutes,  but 
not  in  Men :  It  receives  the  ferous  Humour  from 
the  Infundibulum  and  the  Rete  Alirabile,  which  it 
lends  into  the  jugular  Veins,  and  the  Lymphatick 
Vtflels.  L. 

GLANDULiE  Lumbares ,  are  three  Glands  de- 
fcribed  by  Bartholin ,  and  by  him  fo  named,  by  rea- 
lon  of  their  lying  upon  the  Loins:  He  thus  de- 
leribes  them,  Pag.  191.  of  his  Anat.  Edit.  1674. 

The  two  large!!  lie  one  upon  another  betwixt 
the  defending  Cava  and  Aorta ,  in  that  Angle 
which  the  Emulgents  make  with  the  Cava :  The 
third  being  fmaller  Hands  over  theie,  undet  the 
Appendices  of  the  Diaphragm.  They  have  Com¬ 
munication,  or  ate  knit  to  one  another  by  fmall 
lafteal  Branches)  elpecially  the  two  larger, 

He  once  thought  them  to  fupply  the  Place  of  the 
common  Receptacle  in  Man  ;  that  not  being  fo 
plain  in  him  as  in  feveral  Brutes ;  But  lince  a  Re¬ 
ceptacle  is  acknowledg’d  as  well  in  Men  as  Brutes, 
Dr.  Wharton’s  Opinion  concerning  their  life  Items 
more  probable,  viz.. 

That  they  fupply  the  Place  of  thofe  larger 
Glands  that  are  found  in  the  Melenteries  of  Brutes, 
but  are  not  Natural  to  Men  :  and  for  this  Reafon 
he  prefumes,  That  all  fuch  Animals  as  want  thofe 
greater  Glands  in  the  Melentery,  have  thefe  Lum¬ 
bares  as  well  as  Men. 

GLANDULE  Odoriferce  are  certain  fmall  Glan¬ 
dules  difcovered  by  that  accurate  Anatonnlt  Dr.  Ty- 
fon ,  in  that  Part  of  the  Penis  where  the  Prceputi- 
um  is  contiguous  to  the  Balanus  ;  and  he  gives  them 
this  Name  from  the  great  Scent  which  their  lepara¬ 
ted  Liquor  emits.  In  fuch  Perfons  as  have  the  Pre¬ 
puce  longer  than  ordinary,  thefe  Glands  are  not 
only  more,  but  larger,  and  feparate  a  greater  Quan¬ 
tity  of  their  Juice,  which  lodging  there,  often 
grows  acid,  and  corrodes  the  Glands:  Thefe  are 
very  confpicuou’s  in  moil  Quadrupedes,  efpecialiy 
in  Dogs  and  Boars.  L. 

GL  ANDULjE  Renales,feu  Capfulce  Atrabilares, 
are  Glands  which  lie  between  the  Aorta  and  the 
Kidneys, a  little  above  theEmulgent  Velfels :  They 
are  two  in  Number,  one  on  each  Side,  wrap’d  up 
in  Fat:  They  foinetimes  change  their  Situation, 
and  their  Figure  is  aJfo  various ;  for  in  fome  they 
are  round,  in  others  oval,  fquare,  triangular,  of  a 
trapezial  or  irregular  Figure  ;  the  Right  is  ordina¬ 
rily  bigger  than  the  Left,  and  each  about  the  Big- 
nelsof  a  NuxVomica.  Their  Ufe  is  not  certainly 
known  ;  they  leem  to  feparate  a  Liquor  from  the 
arterial  Blood  before  it  goes  to  the  Kidneys,  for  the 
liquifying  the  Blood  which  is  thick  after  it  comes 
from  them.  L.  4 

GLANDULjE  Miliar  esP  See  Mill  ares,  and 

Skin. 

GLANDULjE  Myrtifcrmh ,  are  the  Contracti¬ 
ons  of  the  Fibres  of  the  broken  Hymen ,  upon  the 
fir  If  Coition.  L. 

GLANDULjE  Sebacece ,  are  a  large  number  of 
Glands  which  lie  under  the  Skin  of  the  Auricula 
of  the  Ear  ;  and  which,  becaule  they  feparate  a 
greafy  Matter,  like  Tallciv  or  Sebum,  their  flrft 


Difcoverer  Valfalva ,  in  his  Book  of  the  Ear,  calls 
thfcm  by  this  Name.  This  Sebum  being  carried  to  the 
Surface  of  the  Skin,  he  faith,  hardens  there,  and 
turns  into  a  fcaly,  greafy  Subftance,  not  unlike 
that  of  Bran.  Perhaps  they  are  fuch  Glands  as 
thofe  that  fecrete  the  Scurf  and  Dandruff  that  arifts 
from  combing  the  Head. 

GLANDULE,  [in  Anatomy, ]  a  little  Gland,  a 
Diminutive  of  the  Word  Gland. 

GLANDULOUS/L  [in  Anatomy, ]  fomething 

GLANDULAR,  j  compos’d  with  Glands,  or 
that  abounds  with  Glands,  or  of  the  Nature  of 
Glands. 

GLANS,  [in  Anatomy ,]  the  Tip  or  Button  of 
the  Penis ,  or  that  Part  of  it  which  is  covered  with 
the  Prepuce. 

GLANS,  [in  Anatomy ,3  the  Tip  or  Extremity 
of  the  Clitoris ,  lb  called  from  its  Refemblance  to 
the  Penis .  both  as  to  the  Form  and  Ufe  :  The 
Principal  being  this,  that  it  is  not  perforated.  This 
Gians  is  alfo  covered  with  a  Prceputium ,  form’d  of 
the  inner  Membrane  of  the  Labia. 

GLANS,  [in  Botany, is  that  which  being  con¬ 
tained  within  a  fmooth  but  bard  Bark,  and  con¬ 
taining  but  one  Seed,  hath  its  hinder.part  (which 
adheres  to  the  Tree)  covered  with  a  kind  of  Cup, 
while  the  fore-part  is  bare;  as  Acorns,  Sr.  but 
properly  Gians  is  the  Fruit  without  Cup.  L . 

GLANS,  the  lame  with  Balanus  anu  Suppofto - 
rium. 

GLANDULUM  Corpus,  the  lame  with  Prof} at ce. 

GLANDULOSA  Tunica  Intejlinorum  :  See  Pa- 
pill  ce  lntejlinorum. 

GLASS  of  Antimony :  See  Regulus  of  Antimony. 

GLASS  Drops,  or  Bubbles ,  fometimes  called 
Prince  Rupert’s  Drops  ;  are  fmall  Parcels  of  coarle 
green  Glals,  taken  out  of  the  Pot  in  Fulion  at  the 
End  of  an  Iron  Pipe ;  and  being  exceeding  hot,  are 
let  fall  or  dropt  from  thence  into  a  Velftl  of  Cold 
Water,  and  fo  lie  there  ’till  they  are  fenlibly  cold. 
Theie  exhibit  a  very  furpriling  Phsenomenon,  viz. 
as  loon  as  you  break  off  the  lea  Id  Bit  from  the  Stem 
of  it,  or  pecked  End,  the  whole  Bulk  of  the  Drop 
flies  to  pieces  with  a  brilk  Noife,  and  fome  of  the 
Pieces  will  be  as  fmall  as  Dull.  Dr.  Hook,  in  his 
Micrographia,  hath  a  particular  Differtation  upon 
this  Subjeft. 

GLASSY  Humour  of  the  Eye :  See  Vitreous  Hu¬ 
mour. 

GLASSY  Tunicle :  See  Vitreous  Tunicle. 

GLAUCOMA,  yK<HJKu\x<L  of  y\a.v%,  Gr.  an 
Owl  whole  Eyes  are  of  that  Colour,  Gr.]  a  Defeft 
of  the  Eyes,  wherein  the  Cryftalline  Humour  lofes 
its  Tranlparency,  and  appears  bluifli. 

GLAUCOSlS,  the  lame  with  Glaucoma. 

GLEBE,  [in  Chymijlry,  &c.j  a  Clod  or  Piece  of 
Earth  containing  lome  Metal  or  Mineral. 

GLEBE-Erf«^,  that  Land  that  belongs  to  the 
Panlh-Church  befides  the  Tithes;  but  in  a  more 
general  and  extended  Senle,  the  Term  Glebe  is  us’d 
of  any  Land  or  Ground,  belonging  to  a  Benefice, 
Fee,  Manour,  Inheritance,  Be. 

GLEET,  [with  Surgeons, a  Flux  of  thin  Hu¬ 
mour  from  the  Urethra. 

GLENE,  [^AMi Gr.]  the- lame  with  Pupilla ; 
alfo  the  Cavity  of  a  Bone  which  receeives  another 
within  it. 

GLENOIDES,  [of  and  eiTQ-,  Gr.  Form,] 
are  two  Cavities  in  the  lower  Part  of  the  iirlt 
Vertebre  of  the  Neck. 

GLOBE,  or  Sphere,  is  a  round  folid  Body,  every 
Part  of  whole  Surface  is  equally  diflant  from  a 
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Point  within  it,  called  its  Centre  :  and  it  may  be 
conceived  to  be  formed  by  the  Revolution  of  a  be- 
micircle  round  its  Diameter. 

When  iuch  a  Body  as  this  hath  all  the  Parts  of 
the  Earth  and  Sea  drawn  or  delineated  on  its  Sur¬ 
face,  like  as  in  a  Map,  and  placed  in  their  Natu¬ 
ral  Order  and  Situation,  it  is  called  the  TerrtJIrial 
Globe. 

But  if  on  its  Surface  it  hath  the  fixed  Stars  and 
the  Images  of  the  Conftellations  drawn,  together 
with  the  Circles  of  the  Sphere  below  deferibed,  ’tis 
then  called  the  Celejlial  Globe. 

And  when  the  following  Circles  are  fuppofed  to 
be  deferibed  on  the  Convex  Surface  of  a  Sphere, 
which  is  hollow  within,  and  after  this  you  imagine 
all  Parts , of  the  Sphere’s  Surface  to  be  cut  away, 
except  thofe  Parts  on  which  l'uch  Circles  are  de- 
ictibed,  then  that  Sphere  is  called  an  Armillary 
Sphere ,  becaufe  it  appears  iti  the  Form  of  feveral 
Circular  Rings  or  Bracelets  put  together  in  a  due 
Polition. 

There  are  Ten  Eminent  Circles  upon  the  Globe 
or  of  the  Sphere  ;  Six  of  which  are  called  Greater , 
and  the  Four  other  lejfer  Circles. 

K  great  Circle  of  the  Sphere  is  that  whole  Plane 
palfeth  through  the  Centre  of  the  Sphere,  and  di¬ 
vides  it  into  two  equal  Parts  or  Hemifpheres. 

A  lejfer  Circle  is  that  which  is  parallel  to  a  grea- 
ter  as  the  Tropicks  and  the  Polar  Circles  are  to  the 
Equator-,  and  as  the  Circles:  of  Altitude  are  to  the 

Horizon.  . 

Or  lejfer  Circles  are  fuch  as  do  not  divide  the 

Globe  into  two  equal  Parts. 

The  greater  Circles  are , 

I.  The  Horizon ,  which  is  a  broad  wooden  Cir¬ 
cle  encom palling  the  Globe  round  about,  having 
two  Notches,  the  one  in  the  North,  the  other  in 
the  South  Part  of  it,  for  the  Brazen  Meridian  to 
Hand  in. 

There  are  ufually  accounted  two  Horizons : 

Firft,  The  Vifible,  or  Senfible,  which  you  may 
conceive  to  be  made  by  fome  great  Plain,  or  the 
Surface  of  the  Sea;  and  which  divides  the  Heavens 
into  two  Hemifpheres ,  the  one  above,  the  other 
(apparently)  below  the  I  evel  of  the  Earth. 

V  This  Circle  determines  the  Rifmg  and  Setting  ot 
the  Sun,  Moon,  or  Stars,  in  any  particular  Lati¬ 
tude  ;  for  when  any  one  of  them  comes  juft  to  the 
Eaftern  Edge  of  the  Horizon ,  then  we  lay  it  Riieth  ; 
and  when  ft  doth  Co  at  the  We  tan  Edge,  we  fay 
it  Setteth.  And  from  hence  alio  the  Altitude  ot 
the  Sun  and  Stars  is  accounted,  which  is  their 
Height  in  Degrees  above  the  Horizon. 

II.  The  other  Horizon  is  called  the  AW  or  Ra¬ 
tional,  and  is  a  Circle  which  encompalfes  the  Earth 
exadlv  in  the  middle,  and  whofe  Poles  are  the  Z<?- 
nith  and  Nadir  \  that  is,  two  Points  in  its  Axis, 
each  90  Degrees  diftant  from  its  Plane,  (as  the  I  oles 
of  all  Circles  are)  and  the  one  exaftly  over  our 
Heads,  andthe  other  direftly  under  our  Feet.  Tins 
is  the  Circle  which  the  Wooden  Horizon  on  the 

°On  which  broad  Horizon  feveral  Circles  are 
drawn,  the  innermoft  of  which  is  the  Number  of 
Degreesof  the  Twelve  Signs  of  the  Zodiack,  viz 
20  to  each  Sign  :  For  the  ancient  Aftronomers  ob- 
fervedtheSun  in  his  (apparent)  annual  Motion,  to 
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deferibe  always  one  and  the  fame  Line  in  Heaven, 
and  never  to  deviate  from  this  Track  or  Pat  t  o 
the  North  or  South,  as  all  the  other  Planets  did 
more  or  lefs;  and  becaufe  they  found  the  Sun  a  o 
to  Rift,  as  it  were  backward,  through  all  the  parts 
of  this  Circle  or  Path,  fo  that  in  his  whole  Near  s 
Courfe  he  would  Rife ,  Culminate ,  and  oer  Wit  1 
every  Point  of  it;  they  diftinguilhed  the  xee 
Stars  that  appeared  in  or  near  this  Circle  into 
Twelve  Confeilations  or  Divilions,  winch  the)  ca 
led  Signs ;  and  becaufe  they  were  inoft  ol  them 
ufually  drawn  in  the  Form  of  Animals,  they  ca  ct 
this  Circle  by  the  Name  of  the  Zodiack,  and  the 
very  middle  Line  of  it  the  Ecliptick:  And  ii nee 
every  Circle  was  divided  into  3 bo  Parts  or  Degrees, 
a  twelfth  Part  of  that  Number  muft  be  30,  the 

Degrees  in  each  Sign.  . 

Next  to  this  you  have  the  Names  ot  thole  Signs; 
next  to  this  the  Days  of  the  Month,  according  to  the 
Julian  Account,  or  Old  Stile ,  with  the  Calendar ; 
and  then  another  Calendar  according'to  the roreign 

Account,  called  the  New  Stile.  . 

And  without  thele  is  a  Circle  divided  into 
thirty  two  equal  Parts,  which  make  the  thirty  two 
Rhombs  or  Points  of  the  Mariner’s  Compals,  with 
the  firft  Letters  of  the  Names  annexed  ;  and  hnce 
a  thirty  lecond  Part  of  %6o  Degrees  is  11  Degrees 
15  Minutes,  they  account  that  each  lingle  Point  or 
the  Compals  is  11  Degree  15  Minutes. 

The  Ufes  of  this  Circle  in  the  Globei  are, 

1.  To  determine  the  Rifmg  and  Setting  of  the 
Sun,  Moon,  or  Stars,  and  to  ihew  the  Time  ot  it 
by  the  help  of  the  Hour-Circle  and  Index  ;  as  lhall 

be  Ihewed  hereafter.  c  . 

2.  To  limit  the  Incteale  and  Decreale  ot  the  Day 

and  Night :  For  when  the  Sun  nfes  due  Eaft,  and 
lets  Weft,  the  Days  are  equal.  . 

But  when  he  Riieth  and  Setteth  to  the  North  of 
the  Eaft  and  Weft,  the  Days  are  longer  than  the 
Nights ;  as,  on  the  contrary,  the  Nights  ate  longer 
than  the  Days,  when  the  Sun  Riieth  and  Setteth 
to  the  Southward  of  the  Eaft:  and  Weft  1  oints  of 

the  Horizon.  c 

2  To  ihew  the  amplitude  of  the  Sun,  or  ot  any 
Star ;  and  alfo,  on  what  Point  of  the  Compals  it 
Riieth  and  Setteth. 


II.  The  next  great  Circle  is  the  Meridian,  which 
is  reprelented  by  the  Brazen  Frame  or  Circle  in 
which  the  Globe  hangs  and  turns :  This  is  divided 
into  four  Nineties,  or  560  Degrees,  beginning  at 
the  EquinoSlial.  ’Tis  called  the  Meridian ,  becaule 
when  the  Sun  comes  totheSouthPartof  thisCircle 
7tis  then  Meridies,  Mid-Day ,  or  High-Noon ,  and 
then  the  Sun  hath  its  greatelt  altitude  for  that  Day, 
which  therefore  is  called  the  Meridian  Altitude. 
The  Plane  of  this  Circle  is  perpendicular  to  the 
Horizon,  and  palfeth  through  the  South  and  North 
Points  thereof,  through  the  Zenith  and  J\adir, 
and  through  the  Poles  of  the  World.  In  it,  each 
Way  from  the  EquinoSlial  on  tire  Celejlial  Globe, 
is  accounted  the  North  or  South  Declination  ol  the 
Sun  or  Stars;  and  on  th  eTerreJlrial,  the  Latitude 
of  a  Place  North  or  South ;  which  is  all  one  Quan¬ 
tity  with  the  elevation  or  height  of  the  Pole  above 
th t  Horizon  :  Becaufe  the  diftance  from  the  Zenith 
to  the  Horizon,  being  the  fame  as  that  between  the 
EquinoSlial  and  the  Poles,  if  from  each  you  imagine 
the  diftance  from  the  P ole  to  the  Zenith  to  be  taken 
away,  the  Latitude  mull  remain  equal  to  the 
Pole’s  Height. 

3  Q_q  There 
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There  are  two  Points  of  this  Circle,  each  90  De¬ 
grees  from  the  Equinodlial ,  which  are  called  the 
Foies  of  the  World  ;  and  a  Diameter  from  thence- 
continued  through  the  centre  of  either  Globe,  is 
called  the  Axis  of  the  Earth  or  Heavens ,  on  which 
they  are  fuppofed  to  turn  round. 

Thefe  Meridians  are  various, and  change  accord¬ 
ing  to  the  Longitude  of  Places ;  for  a  -  loon  as  ever 
a  Man  moves  but  one  Degree,  or  but  a  Point  to  the 
Eaft  or  Weft,  he  is  under  a  new  Meridian  :  Rut 
there  is,  (or  fhould  be)  one  fix’d,  which  is  called 
the  Fir  ft  Meridian. 

And  this  onfomeGlobes  pafles  through Gratlofa , 
one  of  the  Azores  Iflands ;  but  the  French  place 
the  fir  ft  Meridian  at  Fero,  one  of  the  Canary 
Iflands. 

The  f’oles  of  the  Meridian  are  the  Eaft  and  Weft 
Points  of  the  Horizon. 

On  the  Terrefrial  Globe  there  are  ufually  drawn 
twenty  four  Meridians,  one  through  every  1  $  De¬ 
grees  of  the  Equator,  or  through  every  15  Degrees 
of  Longitude. 

The  Ufes  of  this  Circle  are , 

Fir  ft,  To  fet  the  Globe  to  any  particular  Latitude? 
by  a  proper  elevation  of  the  Pole  above  the  Horr 
z'on  of  that  Place  :  And, 

Secondly ,  To  fhew  the  .Sun  or  Stars  Declination, 
right  Afcenlion,  and  greateft  Altitude  ;  of  which 
more  below. 

III.  The  next  great  Circle  is  th  t  Equinoftial,  as 
it  is  called  on  the  celeftial,  and  Equator  on  the  ter. 
reftrial  Globe.  This  is  a  great  Circle,  whole  Poles 
are  the  Poles  of  the  World  :  It  divides  the  Globe 
into  two  equal  Parts  or  Hemifpberes,  as  to  North 
and  bout  h  ;  and  it  pafles  through  the  Eaft  and  Weft 
points  of  the  Horizon ,  and  at  the  Meridian  is  al¬ 
ways  as  much  railed  above  the  Horizon ,  as  is  the 
Complement  of  the  Latn  ude  of  any  particular  Place. 
Whenever  the  Sun  comes  to  this  Circle,  it  malces 
equal  Days  and  Nights  all  round  the  Globe,  becaufe 
it  always  lifeth  then  due  Eaft,  and  lets  due  Weft, 
which  it  doth  at  no  other  time  of  the  Year.  All 
Stars  allb  which  are  under  thisCircle,or  which  have 
no  Declination,  do  always  rife  due  Eaft,  and  fet 
full  Welt. 

All  People  living  under  this  Circle  (which  in 
Geography,  or  rather  by  Navigators,  is  called  the 
Line)  have  the  Days  and  Nights  conftantly  equal ; 
and  when  the  Sun  is  in  the  Equinoctial,  he  will  be 
at  Noon  in  their  Zenith ,  or  direftly  over  their 
Heads,  and  fo  their  cruft  Bodies  can  eaft  no  Shadow. 

From  this  Circle,  both  ways,  the  Suit  or  Star’s 
Decimation  on  the  Celeftial,  or  Latitude  of  all 
■Places  on  the  Terreftrial  Globe ,  is  accounted  on  the 
Meridian  :  and  finch  lelfcr  Circles  as  run  through 
each  Degree  of  Latitude  or  Declination  parallel  to 
the  Equinoftial,  are  called  Parallels  of  Latitude, 
or  Parallels  of  Declination. 

Through  every  15  Degrees  of  this  Eqiiinoftial 
the  Hour-Circles  are  drawn  at  Right-angles  to  it 
on  the  Celeftial  Globe ,  and  all  pafs  through  the  Poles 
of  the  World,  dividing  the  Equinoftial  into  24 
equal  Pans. 

End  the  Equator  on  the  Terreftrial  Globe  is  di¬ 
vided  by  the  Meridian  into  36 equal  Parts;  which 
Meridians  are  equivalent  to  the  Hour-Circles  on  the 
other  Globe. 

IV.  The  Zodiack  is  another  great  Circle  of  the 
Sphere,  dividing  the  Globe  into  two  equal  Parts. 


When  the  Points  of  Aries  and  Libra  are  brought  to 
the  Horizon,  it  will  cut  that  and  the  Equinoftial 
obliquely,  making  with  the  former  an  Angle  equal 
to  the  Sun’s  greateft  Meridian  Altitude  in  any^La- 
titude;  and  with  the  Equinoftial,  an  Angle  equal 
to  23  Degrees  and  30  Minutes,  which  is  the  Sun’s 
greateft  Declination.  This  Circle  by.  A  f  monomers 
is  accounted  as  a  kind  of  broad  one,  and  is  like  a 
Belt  or  Girdle  round  the  Globe:  Through  the  mid¬ 
dle  of  it  is  drawn  a  Line  called  the  Ecliptick ,  or 
Via  Solis ,  the  Way  of  the  Sun  ;  becaufe  the  Sun  ne¬ 
ver  deviates  from  it  in  its  annual  Motion,  as  the 
Planets  do  ali  more,  or  lefs,  whence  it  hath  its 
Breadth. 

This  Circle  is  mark’d  with  the  Charafters  of  the 
Twelve  Signs ,  and  on  it  is  found  out  the  Sun’s  place, 
which  is  under  what  Star  or  Degree  of  any  of  the 
Twelve  Zodiacal  Conftellations  he  appears  to  be  at 
Noon.  By  this  are  determined  the  Four  Quarters  of 
the  Year,  according  as  theEcliptick  is  divided  into 
four  equal  Parts;  and  according  as  the  Sun  goes  on 
here,  he  hath  more  or  lefs  Declination. 

Alio  from  this  Circle  the  Latitude  of  the  Planets 
and  fixed  Stars  are  accounted  from  the  Ecliptick 
towards  its- Poles. 

The  Poles  of  this  Circle  are  23  Degrees  30  Mi¬ 
nutes  diftant  from  the  Poles  of  the  World,  or  of  rhe 
Equinoftial,  and  by  their  Motion  round  the  Poles 
of  the  World,  are  the  Polar  Circles  deftribed. 

In  thefe  Poles  of  the  Ecliptick  all  the  Circles  of 
Longitude  which  are  drawn  through  the  Zodiacic 
do  determinate,  as  the  Meridians  and  Hour  Circles 
do  in  the  Poles  of  the  World,  and  as  the  Azimuth 
or  Vertical  Circles  do  in  the  Zenith  and  Nadir. 

V.  Ifyou  imagine  two  great  Circles  palling  both 
through  the  Poles  of  the  World,  and  allb  one  of 
them  through  the  Equinoftial  Points,  Aries  and  Li- 
bra ,  and  the  other  through  the  Soiftitial  Points, 
Oaneer  and  Capricorn : 

Thefe  are  called  the  two  Colures ,  the  one  the 
Equinoftial,  the  other  the  Soiftitial  Colure.  Thele 
will  divide  the  Ecliptick  into  four  equal  Parts  or 
Quarters,  which  are  denominated  according  to  the 
Points  where  thefe  pals  through,  called  the  four 
Cardinal  Points,  and  are  the  firft  Points  of  Aries, 
Libra ,  Cancer ,  and  Capricorn. 

Thefe  are  all  the  Great  Circles. 

VI.  If  you  fuppofe  two  Circles  drawn  parallel 
to  the  Equinoftial,  at  23  Degrees  30  Minutes  di¬ 
ftant  from  it,  one  towards  the  North,  the  other 
towards  the  South,  thele  are  called  the  Tropicks , 
becaufe  the  Sun  appears,  when  in  them,  to  turn 
backward  from  his  former  Courfe;  the  one  the 
Tropick  of  Cancer ,  and  the  other,  the  Tropick  of 
Capricorn ,  becaufe  they  are  under  thefe  Signs. 

VII.  If  two  other  Circles  are  fup pos’d  to  be 
drawn  through  23  Degrees  30  Minutes,  reckoned 
on  the  Meridian  from  the  Polar  Points,  thefe  are 
called  the  Polar  Circles  :  The  Northern  is  the  Ar- 
tick ,  and  the  Southern  the  Antar'tick. Circles,  be¬ 
caufe  oppolite  to  the  former. 

Thefe  are  tie  four  Lejfer  Circles . 

And  thefe  on  the  Terreftrial  Globe  the  Ancients 
fuppofed  to  divide  the  Earth  into  five-Zones,  viz. 
two  Frigid ,  two  Temperate ,  and  the  Torrid  Zone. 

Belides  thefe  ten  Circles  lately  defer i bed,'  which 
are  always  drawn  on  the  Globe  it  itlf,  there  are 
fome  other  nectffary  Circles  to  be  known,  which 
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*re  barely  imaginary,  and  fuppofed  only  to  be 
/drawn  upon  the  Globe, 

i.  Meridians ,  or  Hour-Circles ,  which  are  great 
Circles  meeting  all  in  the  Poles  of  the  World,  and 
(.rolling  the  Equino&ial  at  Right-angles ;  thefe  are 
liipplied  by  the  Meridian,  Hour-Circle,  and  Index- 
.  2.  Azimuths ,  or  Vertical  Circles ,  which  like  Vile 
are  great  Circles  of  the  Sphere,  and  meet  in  the 
Zenith. and  Nadir ,  as  the  Meridians  and  Hour-Cir¬ 
cles  do  in  the  Poles:  Thefe  cut  the  Horizon  at 
Right-angles,  and  on  thefe  is  reckoned  the  Sun’s 
Altitude  when  he  is  not  in  the  Meridian.  They  are 
ieprefented  by  the  Quadrant  of  Altitude,  which 
being  fix’d  at  the  henith ,  is  moveable  about  round 
tile  Globe  through  all  the  Points  of  the  Com  pals. 

3.  There  areallb  Circles  of  Longitude  of  the  Stars 
and  Planets,  which  are  great  Circles  palling  through 
the  Pole  of  the  Ecliptick,  and  in  that  Line  deter¬ 
mining  the  Stars  or  Planets  Place  or  Longitude 
reckoned  from  the  firfi  Point  of  Aries. 

4.  Almacanters ,  or  Parallels  of  Altitude,  are  Cir¬ 
cles  having  their  Poles  in  the  Zenith ,  and  are  al¬ 
ways  drawn  parallel  to  the  Horizon.  Thefe  are 
iejjer  Circles  of  the  Sphere ,  diminilhing  gradually 
as  they  go  farther  and  farther  from  the  Horizon. 

In  refpeft  of  the  Stars  there  are  alfo  fuppofed  to 
be  Parallels  of  Latitude ,  which  are  parallel  to  the 
Ecliptick,  and  have  their  Poles  the  fame  with  thole 
of  that  Circle. 

5  .Parallels  of  Declination  of  the  Sun  or  Stars, 
which  are  lelfer  Circles,  whole  Poles  are  the  Poles 
of  the  World,  and  are  all  drawn  parallel  to  the 
Equino&ial,  either  North  or  South  ;  and  thefe 
(when  drawn  on  theTerref  rial  Globe)  are  called 
Parallels  of  Latitude. 

DEFINITIONS. 

1.  Latitude  of  any  Place ,  is  an  Arch  of  the  Me¬ 
ridian  of  that  Place,  intercepted  between  its  Zenith 
and  the  Equator;  and  this  is  the  fame  with  an  Arch 
of  the  Meridian,  intercepted  between  the  Pole  and 
the  Horizon  ;  and  therefore  it  is  often  exprelfed  by 
-the  Poles  Height,  or  Elevation  of  the  Pole:  The 
Reafon  of  which  is,  That  from  the  Equator  to  the 
Pole,  there  always  being  the  Difiance  of  90  De¬ 
grees,  and  from  the  Zenith  to  the  Horizon  the  fame 
Number,  and  each  of  thefe  90  Degrees  containing 
within  it  the  Diitance  between  the  Zenith  and  the 
Pole;  that  Difiance  therefore  being  taken  away 
from  both,  mull  leave  the  Diftance  from  the  Ze¬ 
nith  to  the  Equator,  equal  to  the  Difiance  between 
the  Pole  and  the  Horizon,  or  to  the  Elevation  of 
the  Pole  above  the  Horizon. 

2.  Latitude  of  a  Star  or  Planet ,  is  an  Arch  of  a 
great  Circle  reckoned  on  the  Quadrant  of  Altitude, 
laid  through  the  Star  and  Pole  of  the  Ecliptick, 
from  the  Ecliptick  towards  its  Pole. 

3.  Longitude  of  a  PI  ace ,  is  an  Arch  of  the  Equa¬ 
tor  intercepted  between  the  Meridian  of  the  Place 
and  the  firit  Meridian  :  Or  it  is  more  properly  the 
Difference,  either  Eaft  or  Weff,  between  the  Meri¬ 
dians  of  any  two  Places,  accounted  on  the  Equa- 

■■  tor. 

4.  longitude  of  a  Star,  is  an  Arch  of  the  Eclip¬ 
tick,  accounted  from  the  beginning  of  Airies  to  the 
Place  where  the  Star’s  Circle  of  Longitude  crofi'eth 
the  Ecliptick  ;  fo  that  it  is  much  the  lame  as  the 
Star’s  Place  in  the  Ecliptick,  accounted  froin .the 
beginning  of  Aries. 

"5.  Amplitude  of  the  Sun ,  or  of  a  Star ,  is  an  Arch 
of  the  Horizon  intercepted  between  the  true  Eaft 


or  Weft  Points  of  it,  and  that  Point  upon  which 
the  Sun  or  Star  rifes  or  lets. 

6.  Right  Afcenfon  of  the  Sun ,  or  of  a  Star ,  is 
that  part  of  theEquinoftial  reckoned  from  the  be¬ 
ginning  of  Aries ,  which  rifetb  or  fetteth  with  the 
Sun  or  Star  in  a  Right  Sphere  :  But  in  an  Oblique 
Sphere  it  is  that  Part  or  Degree  of  the  Equino&ial 
which  comes  to  the  Meridian  with  it,  (as  before) 
reckoned  from  the  beginning  of  Aries. 

1.  A  Right  or  DireSl  Sphere ,  is  when  the  Poles 
are  in  the  Horizon,  and  the  Equator  in  the  Zenith. 
The  Confequencc  of  being  under  fucb  aPofition  of 
the  Heavens  as  this  (which  is  the  Cafe  of  thofe  who 
live  directly  under  the  Line)  is,  That  the  Inhabi¬ 
tants  have  no  Latitude  nor  Elevation  of  the  Pole  : 
They  can  nearly  fee  both  the  Poles  of  the  World: 
All  the  Stars  in  the  Heavens  elo  once  in  2  4Hours 
Rile,  Culminate,  and  Set  with  them  ;  the  Sun  al¬ 
ways  Rifes  and  Defcends  at  Right-angles  with  the 
Horizon,  which  is  the  Reafon  they  have  always 
equal  Day  and  Night,  becaufe  the  Horizon  doth 
exattly  billed!  the  Circle  of  the  Sun’s  Diurnal  Re¬ 
volution. 

2.  A  Parallel  Sphere ,  is  where  the  Poles  are  in  the 
Zenith  and  Nadir ,  and  the  Equinoctial  in  the  Ho¬ 
rizon  ;  which  is  the  Cafe  of  fucb  Perfons,  if  any 
fuch  there  be,  who  live  directly  under  the  North 
or  South  Poles. 

And  the  Confequences  of  fuch  a  Pofition  are, 
That  the  Parallels  of  the  Sun’s  Declination  will 
alfo  be  Parallels  of  his  Altitude,  or  Almacanters  to 
them.  The  Inhabitants  can  fee  only  fuch  Stars  as 
are  on  their  Side  the  Equinoctial ;  and  they  muft 
have  fix  Months  Day,  and  fix  Months  continual 
Night  every  Year;  and  the  Sun  can  never  be  higher 
with  them  than  23  Degrees  30  Minutes,  (which  is 
not  fo  high  as  it  is  with  us  on  February  10th.) 

3.  An  Oblique  Sphere,  is  where  the  Pole  is  eleva¬ 
ted  to  any  Number  of  Degrees  lefs  than  90  :  and 
confequently  the  Axis  of  the  Globe  can  never  be 
at  Right-angles  to,  nor  in  the  Horizon  ;  and  the 
Equator,  and  Parallels  of  Declination,  will  all  cut 
the  Horizon  obliquely,  from  whence  it  takes  its 
Name. 

Oblique  Afcenfon  of  the  Sun ,  or  Stars,  is  that 
Part  or  Degree  of  the  Equino&ial  reckoned  from 
the  beginning  of  Aries ,  which  Rifes  and  Sets  with 
them  in  an  oblique  Sphere. 

Afcenfcnal  Difference,  is  the  Difference  between 
the  Right  and  Oblique  Afcenfon ,  when  the  Ltffer 
is  fubtra&ed  from  the  Greater. 

On  the  Terrefrial  Globe. 

1.  A  Space  upon  the  Surface  of  the  Earth,  rec¬ 
koned  between  two  Parallels  to  the  Equator, 
wherein  the  lncreafe  of  the  longeft  Day  is  a  Quar¬ 
ter  of  an  Hour,  is  by  fome  Writers  called  a  Parallel. 

2.  And  the  Space  contained  between  two  fuch 
Parallel*,  is  called  a  Climate:  Thefe  Climates  begin 
at  the  Equator ;  and  when  we  go  thence  North  or 
South,  till  the  Day  become  half  an  Hour  longer 
than  it  was  before,  they  fay,  we  are  come  into  the 
Firfi  Climate ;  when  tire  Days  are  an  Hour  longer, 
than  they  are  under  the  Equator,  we  are  come  to 
the  Second  Climate,  Sc.  Thefe  Climates  are  ac¬ 
counted  in  Number  24,  reckoned  each  way  towards 
the  Poles. 

The  Inhabitants  of  the  Earth  are  divided  into 
three  Sorts,  as  to  their  falling  of  their  Shadows. 

1.  Am- 
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1.  Amphifcii ,  who  are  thole  which  inhabit  the 
Torrid  Zone ,  or  live  between  the  Equator  and  Tro- 
picks,  and  confequently  have  the  Sun  twice  a  Year 
m  their  Zenith;  at  which  time  they  are  Afcii ,  i. e. 
have  no  Shadows,  the  Sun  being  Vertical  to  them. 
Thefe  have  their  Shadows  call  to  the  Southward, 
when  the  Sun  is  in  the  Northern  Signs ;  and  to  the 
Northward,  when  theSun  is  in  theSouthern  Signs, 
reckoned  in  refpeft  of  them. 

2.  Heterofcii ,  who  are  thole  whole  Shadows  fall 
but  one  way ;  as  is  the  Cafe  of  all  fuch  as  live  be¬ 
tween  the  Tropick  and  Polar  Circles:  For  their 
Shadows  at  Noon  are  always  to  the  Northward  in 
North  Latitude,  and  to  the  Southward  in  South 
Latitude. 

3.  Perifcii ,  are  fuch  Perlons  that  inhabit  thofe 
Places  of  the  Earth  that  lie  between  the  Polar  Cir¬ 
cles  and  the  Poles,  and  therefore  have  their  Shadows 
falling  all  manner  of  ways,  becaufe  theSun  atlome 
times  of  the  Year  goes  clear  round  about  them. 

The  Inhabitants  of  the  Earth,  in  refpeft  of  one 
another,  are  alio  divided  into  three  Sorts. 

1.  Perioeci ,  who  are  fuch  as  inhabiting  the  fame 
Parallel,  (not  a  great  Circle )  are  yetdireCtly  oppo- 
lite  to  one  another,  the  one  being  Eaft  or  Weft  from 
the  other  exa&ly  180  Degrees,  which  is  their  Diffe¬ 
rence  of  Longitude:  Now  thefe  have  the  lame 
Latitude  and  Length  of  Days  and  Nights,  but  ex¬ 
actly  at  contrary  Times ;  for  when  the  Sun  Rifeth 
to  one,  it  Sets  to  the  other. 

2.  Antceci ,  who  are  Inhabitants  of  fuch  Places, 
as  being  under  a  Semicircle  of  the  fame  Meridian , 
do  lie  at  equal  Diftances  from  the  Equator,  one  to¬ 
wards  the  North,  and  the  other  towards  the  South. 

Now  thefe  have  the  fame  Degree  of  Latitude, 
but  towardscontrary  Parts,  the  one  North,  and  the 
other  South  ;  and  therefore  mull  have  the  Sealbns 
of  the  Year  dire&ly  at  contrary  Times  one  to  the 
other. 

3.  Antipodes ,  who  are  fuch  as  dwell  under  the 
fame  Meridian,  but  in  two  oppolite  and  equi-di- 
ftant  Parallels,  and  in  the  two  oppolite  Points  of 
thofe  two  Parallels ;  fo  that  they  go  Feet  againft 
Feet,  and  are  diiiant  from  each  other  an  entire  Di¬ 
ameter  of  the  Earth,  or  180  Degrees  of  a  great 
Circle. 

Thele  have  the  fame  Degree  of  Latitude,  but  the 
one  South,  the  other  North,  and  accounted  from 
the  Equator  a  quite  contrary  way  ;  and  therefore 
thefe  will  have  all  Things,  as  Day  andNight,  Sum¬ 
mer  and  Winter,  direCtly  contrary  to  one  another. 

PROBLEMS. 

1.  To  find  the  Latitude  of  any  Place. 

Bring  the  Place  to  the  Brafs  Meridian,  and  the 
Degrees  of  that  Circle,  intercepted  between  the 
Place  and  the  Equinoctial,  are  the  Latitude  of  that 
Place  either  North  or  South. 

Then  to  lit  the  Globe  fo  that  the  Wooden  Horizon 
lhall  reprefent  the  Horizon  of  that  Place,  elevate 
the  Pole  as  many  Degrees  above  the  Wooden  Hori - 
zon ,  as  are  the  Latitude  of  that  Place,  and  it  is 
done  ;  for  then  will  that  Place  be  in  the  Zenith. 

If  after  this  you  reftify  the  Globe  to  any  parti¬ 
cular  Time,  you  may  by  t he  Index  know  the  Time 
of  Sun-riling  and  Setting  with  the  Inhabitants  of 
that  Place,  and  confequently  the  prefent  Length 
of  their  Day  and  Night,  &c. 


PROBLEM  II. 

To  find  the  Longitude  of  Places. 

Bring  the  Places  feverally  to  the  Brafs  Meridftm, 
and  then  the  Number  of  Degrees  of  the  EquinoPli - 
al ,  which  are  between  the  Meridians  of  each  Place, 
are  their  Difference  of  Longitude  either  Eaft  or 
Weft. 

But  if  you  reckon  it  from  any  Place  where  a 
Firji  Meridian  is  fuppofed  to  be  placed,  you  mull 
bring  that  Firji  Meridian  to  the  Brazen  one  on  the 
Globe;  and  then  turning  the  Globe  about,  'till  the 
other  Place  come  thither  alfo,  reckon  the  Number 
of  Degrees  of  the  EquinoSlial ,  intercepted  between 
that  Firji  Meridian ,  and  the  propet  one  of  the 
Place,  and  that  is  the  Longitude  of  that  Place,  ei¬ 
ther  Eaft  or  Weft. 

PROBLEM  III. 

For  the  Dijlances  of  Places  on  the  Terrejlrial  Globe. 

See  the  Problem  on  the  Celeftial  Globe,  For 
finding  the  Dijlance  between  two  Stars . 

PROBLEM  IV. 

To  find  what  Places  of  the  Earth  the  Sun  is  Verti¬ 
cal  to  at  any  time  ajfigned. 

Bring  the  Sun’s  Place,  found  in  the  Ecliptick  on 
the  Terreftrial  Globe,  to  the  Brazen  Meridian,  and 
note  what  Degree  of  the  Meridian  it  cuts;  then  by 
turning  the  Globe  round  about,  you  will  fee  what 
Places  of  the  Earth  are  in  that  Parallel  of  Decli- 
nation,  (for  they  will  all  come  fucceflively  to  that 
Degree  of  the  Brazen  Meridian)  and  thofe  are  the 
Places  or  Parts  of  the  Earth  to  which  the  Sun  will 
be  Vertical  that  Day  ;  whole  Inhabitants  will  then 
be  Afcii ,  that  is,  their  ereft  Bodies  at  Noon  will 
call  no  Shadow. 

Problems  on  the  Celejlial  Globe. 

Suppofe  May  the  10th,  1701,  the  Sun’s  Place  to  be 
juft  at  the  Entrance  into  the  firft  Degree  of  Gemini. 

PROBLEM  I. 

To  rePiify  the  Globe:  Or,  to  render  it  in  the  Gene¬ 
ral  fit  to  refolve  any  Problem  ;  which  Rectificati¬ 
on  therefore  is  always  fuppofed  to  be  the  firji 

thing  done  :  To  do  which , 

Bring  the  Sun’s  Place,  found  in  the  Ecliptick  on 
the  Globe,  to  the  Meridian,  and  the  Hour-Index, 
to  12  at  Noon. 

PROBLEM  II. 

For  the  Sun’s  Declination. 

Bring  the  Sun’s  Place  for  that  Day,  (which  here 
and  below  is  fuppofed  to  be  given)  to  the  Meridian 
as  before,  and  then  the  Degrees  of  the  Meridian, 
reckoned  from  the  Equinoctial  either  North  or 
South,  are  the  Sun’s  Declination  at  Noon,  either 
North  or  South,  according  to  the  Time  of  the 
Year,  viz.  from  March  the  10th,  to  September  the 
12th,  North;  and  thence  to  March  again  South  : 
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And  th t  Declination  tor  May  the  loth  will  be  20 
Degrees  and  about  12  Minutes  North. 

PROBLEM  III. 

For  his  Amplitude  either  Rifing  or  Setting. 

Bring  the  Sun’s  Place  to  the  Horizon ,  either  on 
the  Eaft  or  Weft  Side,  and  the  Degrees  of  the  Hori¬ 
zon,  accounted  from  the  Eaft  Point,  either  North 
or  South,  are  the  Amplitude  required;  viz.  May 
the  io>h,  the  Sun’s  Amplitude  will  be  34  Degrees  to 
the  North  of  the  Eaft. 

And  at  the  fame  time  you  have  in  the  outer  Cir¬ 
cle  of  Rhumbs  the  Point  which  the  Sun  Riles  or 
Sets  upon,  N.  E.  by  E.  or  N.  W.  by  W. 

PROBLEM  IV. 


P  R  O  B  L  E  M  VIL 

For  the  Surfs  Rifing  or  Setting. 

Bring  his  Place  to  the  Horizon,  either  Eaft  or 
Weft,  and  the  Hour-Index  lhall  Ihew  the  Time  ei¬ 
ther  of  his  Riling  or  Setting  accordingly  ;  which, 
May  10th,  is  $  Minutes  after  4  in  the  Morning, 
and  5  Minutes  before  8  at  Night. 

The  Time  of  the  Sun’s  Setting  doubled,  gives  the 
Length  of  the  Day,  which  then  will  be  1 5  Hours  50 
Minutes;  and  the  Time  of  this  Riling  doubled, 
gives  the  Length  of  the  Night,  which,  May  10th, 
is  8  Hours  10  Minutes. 

PROBLEM  VIIL 

Fer  the  Surfs  Meridian  Altitude ,  or  DepreJJion  at 

Midnight. 


For  his  Right  Afcenfion. 

Bring  the  Sun’s  Place  to  the  Meridian ,  and  the 
Number  of  Degrees  intercepted  between  the  begin¬ 
ning  of  Aries ,  and  that  Degree  of  the  Equinoctial, 
which  comes  to  the  Meridian  with  the  Sun,  is  the 
Right  Afcenfion. 

If  you  would  have  it  in  Time,  account  every  15 
Degrees  to  be  an  Hour,  and  every  Degree  to  be  4 
Minutes. 


N.  B.  The  Realbn  of  bringing  the  Sun’s  Place 
to  the  Meridian  in  this  Problem,  is  to  lave  the 
Trouble  of  putting  theGlobe  into  thePofition  of  a 
Right  Sphere:  For  properly  Right  Alcenlion  isthat 
Degree  of  the  Equinoctial  which  Rifes  with  the 
Sun  in  a  Right  Sphere.  But  lince  the  Equator  is 
always  at  Right-angles  to  the  Meridian ,  if  you 
bring  the  Sun’s  Place  thither,  it  niuft  in  the  Equi¬ 
noctial  cut  the  Right  Alcenlion  :  Thus  in  the 
Inftance  of  May  the  10th,  the  Sun’s  Right  Alcen¬ 
lion  will  be  59  Degrees,  or  4  Hours  wanting  4  Mi¬ 
nutes. 

PROBLEM  V. 

For  the  Oblique  Afcenfion. 


Brin*  the  Sun’s  Place  to  the  Horizon  on  the 
Eaft-lide,  and  the  number  of  Degrees  intercepted 
between  that  Degree  of  the  Equinodial  which  is 
now  come  to  the  Horizon ,  and  the  beginning  or 
fir  ft  Point  of  Aries  is  the  Oblique  Afcenfion.  Thus, 
May  the  10th,  the  Sun’s  Oblique  Afcenfion  is  30 

Degrees  15  Minutes.  „ 

Of  thole  two  Afcenjions  take  the  Ltiler  xrom 
the  Greater,  the  Remainder  will  be, 

PROBLEM  VI. 

the  Afcenfion al  Difference. 


Which  therefore  is  the  Difference  in  Degrees  be¬ 
tween  the  Right  ox  Oblique  Afcenfion,  or  the  Space 
between  the  Sun’s  Riling  and  Setting,  and  the 
Hour  of  Six  :  Wherefore  his  Afcenlional  Difference 
turned  into  Time,  will  give  the  Time  of  the  Sun  s 
Rilinp  or  Setting  before  or  after  Six.  Thus,  from 
59  Degrees  take  30  Degrees  15  Minutes,  there  will 
remain  28  Degrees  45  Minutes,  x\\t  A  fee  nf  on  al  Dif¬ 
ference  in  Degrees,  and  in  Time  1  Hour  5  j  Min  utes ; 
and  io  much  doth  the  Sun  Rile  before  Six,  and  ^et 

after  it. 


Bring  hisPlace  to  the  Meridian ,  above  the  Hori¬ 
zon,  for  his  Noon  Altitude,  which  will  ihew  the 
Degrees  of  it  accounted  therefrom  the  Horizon; 
which,  May  the  10th,  will  be  58  Degrees  42  M 1- 
nutes.  For  his  Midnight  DepreJJion ,  below  the 
North  Point  of  the  Horizon,  you  mult  bring  the 
Point  in  the  Ecliptick,  oppolite  to  the  Sun’s  pre¬ 
lent  Place,  to  the  South  Part  of  the  Meridian  above 
the  Horizon  ;  and  the  Degrees  there  intercepted  be¬ 
tween  that  Point  and  the  Horizon,  are  his  Mnlrfght 
DepreJJion  ;  which,  May  the  10th,  will  be  18  De¬ 
grees  42  Minutes. 

PROBLEM  IX. 

For  the  Surfs  Altitude  at  any  Time  of  the  Day  given. 

Retiify  the  Globe,  and  ft  the  Quadrant  of  Alti¬ 
tude  ;  that  is,  lcrcw  the  Brafs  Quadrant  of  Alti¬ 
tude  to  the  Zenith  ;  or  in  our  Latitude,  lerew  it  fo 
that  the  graduated  Edge  cut  51  Degrees  30  Minutes 
on  the  Meridian,  reckoned  from  the  Equinoctial. 

Tlien  turn  about  the  Globe  till  the  Index  Ihew 
the  Time  propofed,  and  ftay  the  Globe  there;  af- 
ter  which  bring  the  Quadrant  of  Altitude  to  cut 
the  Sun’s  Place  in  the  Ecliptick,  and  then  that 
Place  or  Degree  of  the  Ecliptick  lhall  fhew  the  Sun’s 
Altitude  on  the  Quadrant. 

Thus,  May  the  10th,  the  Sun’s  Altitude  at  Nine 
a  Clock  m  the  Morning  will  be  43  Degrees  30  Mi¬ 
nutes. 

PROBLEM  X. 

To  find  the  Surfs  Hour  or  Altitude  when  he  is  due 
Eafi  or  Wefi  above  the  Horizon. 

ReSlify  the  Globe,  and  fit  the  Quadrant  of  the 
Altitude  ;  then  bring  the  Quadrant  to  cut  the  true 
Eaft  Point,  and  next  turn  theGlobe  about  till  the 
Sun’s  Place  in  the  Ecliptick  cut  the  graduated  Edge 
of  the  Quadrant;  for  then  that  Place  will  Ihew  the 
Altitude  and  the  Index  of  the  Hour. 

Thus,  Maytht  10th,  the  Sun  will  be  Eaft  at  <; 
Minutes  pait  Seven  in  the  Morning,  and  his  Alti¬ 
tude  then  is  2 6  Degrees. 

PROBLEM  XI. 

To  find  the  Surfs  Altitude  or  Time  of  the  Day  on 
any  Azimuth  given  :  Or,  When  the  Sun  is  on  any 
given  Point  of  the  Compafs. 

Set  the  Quadrant  of  Altitude  to  the  Azimuth 
given,  then  turn  the  Globe  till  his  Place  in  the 
3  R  r  Ecliptick 


Vol.  I. 


Mi 
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Ecliptick  touch  the  graduated  Edge  of  the  Qua¬ 
drant  ;  fo  ihall  that. Place  give  the  Altitude  on  the 
Quadrant,  and  the  Hour-Index  the  Time  of  the 
Day. 

.  Example. 

May  the  loth,  the  Azimuth  being  <5o  Degrees 
from  the  South  toward  the  Eaft,  or  the  point  oi  the 
Compais  which  the  Sun  is  then  on,  being  S.E.  by  E. 
and  near  half  a  point  more  eafterly  ;  his  Altitude 
will  be  (nearly)  4 6  Degrees,  and  the  Hour  of  the 
Day  a  little  more  than  a  Quarter  pall  Nine  in  the 
ftlorning. 

PROBLEM  XII. 

To  find  the  Declination  and  Right  Afcenjion  of  any 

Star. 

Bring  the  Star  to  the  Meridian,  arid  then  the  De¬ 
grees  intercepted  between  the  Equinoctial  and  the 
point  of  the  Meridian  cut  by  the  Star,  are  its  De¬ 
clination  ;  and  the  Meridian  cuts  and  fhews  its 
Right  Afcenjion  on  the  Equinoctial,  accounting  it 
from  the  beginning  of  Aries. 

PROBLEM  XIII. 

To  find  the  Longitude  and  Latitude  of  any  Star. 

Bring  the  Solftitial  Colure  to  the  Brafs  Meridian, 
and  there  fix  the  Globe ;  then  will  the  Pole  of  the 
Ecliptick  be  juft  under  23  Degrees  30 Minutes,  ac¬ 
counted  from  the  pole  above  the  North  point  of 
the  Horizon,  and  upon  the  fame  Meridian  ;  there 
fcrew  the  Quadrant  of  Altitude,  and  then  bring  its 
graduated  Edge  to  the  Star  alligned,  and  there  ftay 
it ;  fo  will  the  Star  cut  its  proper  Latitude  on  the 
Quadrant ,  reckoned  from  the  Ecliptick ;  and  the 
Quadrant  will  cut  the  Ecliptick  in  the  Star’s  Lon-, 
gitude ,  or  its  Diftance  from  the  firft  point  of  Aries. 

PROBLEM  XIV. 

To  find  the  Time  of  any  Star’s  Rlfing ,  Setting ,  or 
Culminating,  1.  e.  being  on  the  Meridian. 

ReSlify  the  Globe  arid  Hour  Index ,  and  bring  the 
Star  to  the  Eaft  or  Weft  part  of  the  Horizon,  or  to 
the  Brazen  Meridian,  and  the. Index  will  Ihew  ac¬ 
cordingly  the  Time  of  the  Star’s  Rlfing ,  Setting, 
or'  Culminating,  or  of  itsbeing  on  the  Meridian. 

Thus,  May  the  10th,  ArSlurus  will  be  on  the 
Meridian  at  about  5  of  an  Hour  after  10  at  Night ; 
Cbr  Leonis  will  be  Setting  about  one  in  the  Morn¬ 
ing  ;  and  the  firft  Star  in  the  Head  of  Aries  will  be 
Rlfing  about  an  Hour  after. 

PROBLEM  XV. 

To  knoiv,  at  any  Time  ajjigned,  what  Stars  are  Ri- 
fing  or  Setting ;  what  are  on  the  Meridian,  and 
how  high  they  are  above  the  Horizon  ;  and  on 
what  Azimuth  or  Point  of  the  Compafs  they  are ; 
by  which  means  the  real  Stars  in  the  Heaven  may 
eafily  be  known  by  their  proper  Names ,  and 
richtly  difiinguijbed  one  from  another. 

ReSlify  the  Globe ,  and  fit  the  Quadrant  of  Alti¬ 
tude,  and  let  the  Globe,  by  the  Means  of  the  Com¬ 
pafs,  due  North  and  South  ;  then  turn  the  Globe 
and  Hour-Index  to  the  Hour  of  the  Night  alligned; 
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fo  will  the  Globe,  thus  fix’d,  reprefent  the  Face  or 
Appearance  of  the  Heavens  for  that  Time. 

Whereby  you  may  readily  lee  what  Stars  are  in 
or  near  the  Horizon  ;  what  ate  on  or  near  the  Me¬ 
ridian  ;  which  are  to  the  North,  or  which  to  the 
South,  Sc.  And  the  Quadrant  of  Altitude  being 
laid  over  any  particular  Star,  will  fhew  its  Altitude 
and  Azimuth,  and  on  What  point  of  the  Compais 
it  is;  whereby  any  Star  mayealily  be  known,  efpe- 
cially  if  you  have  a  Quadrant,  or  any  fuch  lnftru- 
ment,  to  take  the  Altitude  of  any  real  Star  fuppo- 
fed  to  be  known  by  the  Globe,  to  fee  whether  it 
agree  with  that  Star  which  is  its  Reprelentative  on 
the  Globe  or  not. 

P  R  O  B  LEM  XVI. 

Given  the  Sun’s  Place,  and  any  Star’s  Altitude,  to 
find  the  Hour  of  the  Night. 

ReSlify  the  Globe  and  fit  the  Quadrant,  then  move 
the  Globe  to  and  fro  till  the  Quadrant  cut  the  Star 
in  its  given  Altitude,  for  then  the  Hour-Index  will 
fhew  the  Hour  of  the  Night:  And  thus  may  the 
Hour  of  the  Night  be  known  by  a  Star’s  Azimuth , 
or  its  Azimuth  from  its  Altitude. 

Example. 

May  the  10th,  the  Sun  being  in  the  firft  Degree 
of  Gemini,  1  take  the  Altitude  of  Lucida  Lyra, 
which  I  find  to  be  5 1  Degrees,  or  I  find  its  Azimuth 
to  be  two  Degrees  to  the  Northward  of  the  Eaft  ; 
then  bringing  the  Quadrant  of  the  Altitude  to  cut 
the  Star  in  51  Degrees  of  Altitude,  I  find  the  Hour- 
Index  points  at  Eleven  a  Clock  at  Night ;  as  it 
would  alfo  have  done  bad  the  Star  been  brought  to 
the  Azimuth  on  the  Globe. 

PROBLEM  XVII. 

To  find  the  Difiance  between  any  two  Stars. 

If  the  Stars  lie  both  under  the  fame  Meridian, 
bring  them  to  the  Brazen  Meridian,  and  the  De¬ 
grees  between  them  there  reckoned  are  their  true 
Diftance. 

Thus  Capella,  or  the  Star  in  the  Left  Shoulder 
of  Auriga,  and  Rigel,  which  is  in  Orion’s  Left 
Thigh,  are  nearly  under  the  fame  Meridian ;  and 
being  both  broughrto  the  Brazen  Meridian  of  the 
Globe,  their  Diftance  there  will  be  found  to  be  54 
Degrees. 

If  they  are  both  in  the  Equinoftial,  or  have  both 
the  fame  Declination,  i.  e.  are  both  in  the  fame  Pa¬ 
rallel,  then  bring  them  one  after  another  to  the  Bra¬ 
zen  Meridian,  and  the  Degrees  of  the  Equincftial 
intercepted  between  them,  when  thus  brought  to 
the  Meridian  feverally,  are  their  Diftance. 

If  the  Stars  are  neither  under  the  fame  Meridian, 
nor  parallel,  then  either  lay  the  Quadrant  of  Alti¬ 
tude  from  one  to  the  other,  (if  it  will  reach)  and 
that  will  fhew  the  Diftance  between  them  in  De¬ 
grees  ;  or  elfe  take  the  Diftance  with  Compaifes, 
and  apply  that  to  the  Equinc&ial,  or  to  the  Meri¬ 
dian. 

Which  Method  of  proceeding  alfo  will  fhew  the 
Diftance  of  any  twoPlaceson  the  Terreftrial  Globe 
in  Degrees ;  and  by  Multiplication  by  70,  you  will 
have  it  in  Miles.  Wherefore  to  find  how  far  any 
Place  of  the  Globe  is  from  another,  you  need  only 
take  the  Diftance  between  them  on  the  Globe  with 

a  pair 
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a  pair  ofCompafies;  and  applying  the  Compafles 
to  the  Equator  at  the  beginning  of  Aries ,  or  at  the 
firft  Meridian,  you  will  there  find  the  Degrees ; 
which  multiply  by  70,  and  that  will  turn  it  into 

Miles.’  v 

Thus  the  Diftance  between  London  and  Jamaica. 
being  on  the  Globe  69  Degrees,  I  multiply  that  by 
70,  and  it  gives  me  4830  Miles;  and  lo  far  is  Ja¬ 
maica  diftant  direClly  from  London ,  or  in  an  Arch 
of  a  great  Circle. 

GLOBULAR  Chart ,  a  Reprefentation  of  the 
Surface,  or  fome  part  of  the  Surface  of  the  Terra- 
queousGlobe  upon  aPlane;  in  which  the  Parallels 
of  Latitude  are  Circles  nearly  Concentrick  ;  the 
Meridian  Curves  bending  towards  the  Poles ;  and 
the  Rhumb-Lines  likewife  Curves. 

GLOBULES,  are  fuch  fmall  Particles  of  Matter 
as  are  of  a  globular  or  fpherical  Figure :  As  the  red 
Particles  of  the  Blood  which  fwim  in  the  tranlpa- 
tent  Serum ,  which  are  ealily  difcoyerable  by  the 
Microfcope ;  and  ’tis  pleafant  to  lee  how  thefe 
Blood-Globules,  whenever  they  come  within  a  due 
Diftance,  do  attratt  one  another,  and  unite  like 
Spheres  of  Quicklilver ;  and  by  this  Means  the 
Blood  feparates  into  two  Parts;  one  ot  which  is 
the  Coagulation  this  Way  of  the  red  Parts  of  it, 
and  the  other  is  the  Serum.  Now  the  Serum  con- 
lifts  of  a  great  Number  of  Corpufcles  or  I'm  all  Par. 
tides ;  (but  they  are  not  all  fpherical  nor  globu¬ 
lar,  like  the  red  Globules  of  the  Blood)  and  thefe 
of  various  Figures  and  Magnitudes,  and  ivvimming 
in  a  limpid  Fluid.  And  thefe  ferous  Particles  don’t 
unite  with,  nor  attraft  one  another  as  the  former 
did,  till  fome  Part  of  the  Fluid  in  which  they 
fwim  hath  been  evaporated  by  Heat ;  but  then 
they  do  (and  form  a  Coagulum )  as  the  Blood  Glo¬ 
bules  did.  So  that  the  Power  of  Attradion  is  grea¬ 
ter  in  the  red  Globules,  than  in  the  Particles  of  the 

Serum.  ,  ,  ... 

GLOBULUS  Naji,  is  the  lower  cartilaginous 

moveable  part  of  the  Nole. 

GLOSSOCOMON,[>A»<r<ro>to]t<to!'  of>*MW*and 
Gr.  to  take  Care  of,]  is  a  Chyrurgeon’s  In- 
ftrument  for  broken  Limbs  ;  lb  called  from  the 
Shape  of  a  Merchant’s  little  Caiket,  which  was  for¬ 
merly  carried  upon  the  Back.  Blanchard. 

GLOSSOPE  IRA,  [of  >x£oj<*.  or  yhSrl*  a 

GLOTT OPETR A, j  Tongue,  and  'rnrpj.  Gr. 
a  Stone,]  a  kind  of  Stone  in  the  form  of  a  Tongue, 
found  frequent  in  the  llland  of  Malta ,  and  divers 
other  places.  The  common  People  fancy  them  to 
be  Stones  of -Serpents  petrified,:  And  lince  the  Viper 
in  that  lfland  bit  St.  Paul9 s  Hand  without  doing 
him  any  harm,  all  the  Serpents  have  become  as 
harmlels:  And  that  the  Gloffopetra  are  the 
Tongues  of  thole  Serpents  that  died  formerly.  But 
this  Imagination  is  contradi&ed,  in  that  the  Glojfo- 
petree  have  nothing  of  the  Figure  of  a  Serpent,  and 
belides  that  they  are  too  big. 

Naturalifts  fuppofe  them  to  be  the  Tongues  of 
Fifties,  left  upon  the  Land  by  the  Waters  ot  the 
Deluge,  and  lince  petrified.  Some  take  them  to 

be  the  Teeth  of  a  Sea  Dog. 

GLOTTIS,  [*a«tt«,  Gr.  the  Tongue,]  is  the 
Chink  of  the  Larynx,  which  is  covered  by  the  Epi- 

GLIJTJEI,  [of  Gr- the  Buttoclcs5]  are 

fix  Mufcles  which  move  the  Buttocks,  on  each 

SlGLUTjEUS  Major ,  a  Mufcle  of  the  Thigh  fo 
called  from  its  being  the  large  ft  Mufcle  of  thofe 
which  compofe  the  Buttocks:  It  has  a  large  Semi- 


circular  Beginning,  forwards  meerly  tendinous 
from  near  two  Thirds  df  ibe  external  Parts  of  the 
Spine  of  the  Os  Ilium  ;  backwards  its  Origination 
is  thick  and  flelhy  from  the  pofterior  part  of  the 
Spine,  andhindermoft  part  of  the  Sacrum  laterally, 
and  the  whole  OsCoccygis ;  as  alio  from  a  broad  Li¬ 
gament  that’s  extended  between  the  two  laft  named 
Bones  and  the  Tubercle  of  the  Os  Ifchium ;  its 
flelhy  Fibres  defending  difgregately,  in  an  almoft 
Semi-circular  manner,  become  tendinous  as  they 
approach  the  great  Trochanter ,  where  it’s  united 
with  its  firft  defcribed  tendinous  Beginning,  de¬ 
fending  over  the  external  part  of  the  great  Tro¬ 
chanter,  and  after  being  joined  with  the  Tendon  of 
the  Membranofus ,  proceeds  to  cover  and  ftriftly 
embrace  all  the  external  Mufcles  of  the  Tibia,  like 
as  the  external  Tendon  doth  of  the  Biceps  of  thofe 
of  the  Cubit :  But  the  other  part  of  it  proceeding 
from  the  fiefhy  Body  of  this  Mufcle,  is  largely  in¬ 
ferred  to  the  Linea  Afpera ,  on  the  back-part  of  the 
Os  Femoris,  near  four  Finger’s  Breadth  below  the 
great  Trochanter. 

The  firft  defcribed  tendinous  Beginning  of  this 
Mulcle  doth  not  only  ferve  to  fupport  its  ftelhy 
Body,  but  its  Fibres  interfering  thofe  of  the 
Membranofus ,  as  they  cover  all  the  Mulcles  of 
the  Tibia,  do  more  adequately  include  them, 
whereby  they  are  corroborated  in  their  Aftion  : 
When  this  Mufcle  aids,  it  pulls  the  Thigh  direftly 
backwards.  L. 

GLUTiEUS  Medius,  a  Mufcle  of  the  Thigh 
which  lies  chiefly  under  the  tendinous  beginning 
of  the  Glutceus  Major ,  and  arifing  Flelhy  from, 
almoft  the  whole  external  Part  of  the  Os  Ilium, 
in  its  defcent  becomes  thicker  and  flelhy,  and  is 
inferted  by  a  lhort  ftrong  Tendon  to  the  fuperior 
and  external  Part  of  the  great  Trochanter  in  a  Se¬ 
mi-circular  manner.  Mr.  Cowper  thinks  this  Mulcle 
is  employed  to  turn  the  Thigh  inwards,  though 
others  lay  it  ferves  to  extend  it.  L. 

GLUTjEUS  Minor ,  i,  a  Mufcle  of  the  Thigh, 
which  lies  totally  under  the  Glutaus  Medius ,  it 
being  fo  much  lefs  than  that,  as  that  is  than  the 
Glutaus  Major.  It  arifeth  Semi-circular,  Broad, 
and  Flelhy  from  the  Dorfus  Ilii ;  from  hence  its 
flelhy  Fibres  defend  to  their  partly  tendinous 
and  partly  flelhy  Infertion,  like  the  Medius ,  at 
the  fuperior  Part  of  the  Root  of  the  grear  Trc- 

cfo CLYlt  CT  • 

The  Fibres  of  this  running  parallel  with  thofe 
of  the  Medius,  aflift  it  in  all  Us  Aftions :  They 
alfo  aflift  in  rendring  the  articulation  of  the 
Thigh-bone,  with  the  Coxa ,  more  ftable  in  Hand¬ 
ing  erett.  L. 

GLUT1A  [>*877*,  Gr.]  are  two  Prominences 

of  the  Brain  called  Nates. 

GLUTOS  [  yhT\©-,  Gr.]  is  the  greater  A otator 
(an  Apopbyjis)  in  the  upper  part  of  the  Thigh¬ 
bone,  named  Trochanter.  Blanchard. 

GLYPHE  [yKv$n  of  y\ Gr.  to  carve  or 
engrave]  a  general  Name  given  by  Architects  to  any 
Cavity  or  Canal,  whether  round  or  terminating  in 
an  Angle,  us’d  as  an  Ornament  in  any  part* 

GLYPH  ICE  [  yhvvtM  Of  yKvya,  Gr.]  is  a  part 
of  Sculpture,  being  the  Art  of  Cutting,  Carving, 
or  Calling  the  Images  and  Refemblances  of  natural 
Things  in  Metals. 

GNOMON  [yrduov,  Gr.  an  Index]  in  Dialling, 
fignifies  the  Style ,  Pin ,  or  Cock  of  a  Dial,  the  Sha¬ 
dow  whereof  pointeth  out  the  Hours. 

The  Gnomon  of  every  Dial  is  fuppofed  to  repre- 

fent  the  Axis  of  the  World  ;  and  therefore  the  two 

Ends 
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Ends  or  Extremities  thereof  muft  dirtttly  anfwer 
to  the  North  and  South  Foie. 

GNOMON  [in  Ajlronemy~\  an  Inftrument  or 
Apparatus  for  meafuring  the  Meridian  Altitudes 
of  the  Sun  and  Stars.  This  Inftrument  is,  by  thofe 
who  are  very  converfant  in  Oblervations,  preferred 
to  fmaller  Quadrants,  as  more  accurate,  more  eaiily 
made,  and  ealier  apply ’d. 

GNOMON,  in  a  Parallelogram,  is  a  Figure’made 
of  the  two  Complements,  together  with  either 
of  the  Parallelograms  about  the  Diagonal. 


Thus  here,  in  the  Parallelogram  AB,  the  Gnomon 
is  M-\-  z  x  T  N,  or  M  -f-  r  -f-  s  -j-  N. 

GNOMONICA,''!  [Ft'^/zorotw,  Grf]  the  Art  of 
GNOMONICE,  T  Dialling,  or  the  drawing  of 
Sun  and  Moon  Dials  on  any  given  Plane. 
GNOMON1CKS,  the  lame  with  Dialling. 
GOAR1NG.  The  Seamen  fay  a  Sail  is  cut 
Gearing ,  when  ’tis  cut  Hoping  by  degrees,  and  is 
broader  at  the  Clew  than  at  the  Earing. >  as  all  Top- 
Sails,  and  Top-gallant  Sails  are. 

To  GO  to  God)  ^  [in  Law,~\  are  Phrafes 
To  GO  without  Day,j  us’d  to  lignify  to  be  dil- 
mifs’d  the  Court,  to  be  acquitted. 


GOBONATED,  a  Term  in 
Heraldry  for  a  Bordure  of  this 
Form  ;  which  is  neither  Cheeky , 
nor  Count er-componed ,  but  of  a 
different  Divilion  from  both. 

GOLD  Mines.  In  Phil.  Tranf.  A7!  58.  Dr.  Edw. 
Brown  gives  the  following  Account  of  the  Gold 
Mines  in  Hungary.  Among  the  leven  Mine  Towns 
in  Hungary ,  (which  are  not  far  from  one  another, 
viz.  Cbremnitz,  Schemnitz,  Newfol ,  Coningsherg , 
Bocbantz ,  Tibet  en,  and  Tiln)  Cbremnitz  is  the  rich- 
eft  in  Gold.  They  have  alio  at  prelent,  Gold 
Mines  at  Bocbantz  and  Coningsherg ;  and  they  re¬ 
port  in  that  Country,  that  there  hath  been  for» 
merly  a  rich  Gold  Mine  at  Glafs-Hitten ,  but  loft 
fince  that  Betblem  Gabor  over-ran  thole  Parts, 
when  the  Undertakers  flopped  up  the  Mine  and 
fled. 

They  have  worked  in  the  Gold  Mine  at  Chrem- 
nitz  900  Years.  This  Mine  is  divers  Englijh  Miles 
in  Length,  and  about  160  Fathoms  Deep.  Many 
Veins  of  the  Ore  run  to  the  North,  and  to  the  Eaft. 
They  work  alio  towards  One,  Two,  and  Three  of 
the  Clock,  as  they  Ipeak  ;  for  the  Miners  direft 
themlelves  under  Ground  by  a  Compafs,  not  of 
32  Points  (Inch  as  is  ufed  at  Sea,)  but  by  one  of 
24 ;  which  they  divide,  as  we  do  the  Hours  of  the 
Day,  into  twtee  Twelve.  Of  the  Gold  Ore,  lome 
is  white,  and  fome  black,  red,  or  yellow :  That 
with  black  Spots  in  white  is  efteem’d  the  beft,  as 
•alio  the  Ore  which  lieth  next  to  the  black  Veins. 
This  Ore  is  not  rich  enough  to  fuft'er  any  Proof  in 
fmall  Parcels,  like  that  in  other  Mines,  whereby  to 
know  what  Proportion  of  Metal  is  contain’d  in  it ; 


but  they  pound  a  very  great  Quantity  thereof, 
and  waih  it  in  a  little  River,  which  runs  nigh  the 
Town.  The  whole  River  being  divided,  and  ad¬ 
mitted  into  divers  Cuts,  runs  over  the  Ore  conti¬ 
nually,  and  lo  walheth  away  the  Earthy  Parts 
from  the  Metalline:  And  from  a  clear  River  above 
the  Town,  by  its  running  through  fo  many  Works, 
and  over  fo  much  pounded  Ore,  it  becomes  below 
the  Town  a  dark-yellow  Stream,  of  the  Colour  of 
the  Earth  of  thofe  Hills. 

There  have  been  pieces  of  pure  Gold  found  in 
the  Mine  ;  iome  of  which  I  have  leer*  in  the  Em¬ 
peror's  Treafury ,  and  in  the  Elector  of  Saxony’s  Re¬ 
pertory  ;  one  Piece  as  broad  as  the  Palm  of  my 
H  and,  and  others  lefs,  and  upon  a  white  Stone 
many  Pieces  of  pure  Gold  ;  but  thefe  are  very  rare. 

The  common  yellow  Earth  of  the  Country  near 
Cbremnitz ,  although  it  be  not  efteem’d  Ore,  affords 
fome  Gold:  And  in  one  Place  1  faw  a  great  part 
of  an  Hill  digg’d  away,  which  hath  been  call  into 
the  Works,  waihed  and  wrought  in  the  fame  man¬ 
ner  as  pounded  Ore  with  conliderable  Profit. 

Some  Paflages  in  this  Mine,  cut  through  the 
Rock,  and  long  difuled,  have  grown  up  again  ; 
and  1  obferv’d  the  Sides  of  fome,  which  had  been 
formerly  wide  enough  to  carry  their  Ore  through, 
to  approach  each  other,  fo  as  we  palled  with  dif¬ 
ficulty.  This  happens  in  moift  Places.  The  Paft 
fages  unite  not  from  the  Top  to  the  Bottom,  but 
from  one  Side  to  another. 

There  is  Vitriol  in  this  Mine,  white,  red,  blue, 
and  green  ;  and  alfo  Vitriol  Waters.  There  is  a 
Subftance  found  which  flicks  to  the  Gold  Ore,  of 
liuall  pointed  parts  like  Needles,  called  by  them 
Antimony  of  Gold.  There  areChryftals  found  here, 
and  fome  tinttured  yellow. 

The  Miners  will  not  allow  any  Quieklilver  or 
Brimftone  to  have  been  found  here;  yet  in  the 
lately  mention’d  Antimony  of  Gold ,  there  is  evi¬ 
dently  Sulphur,  as  I  perceiv’d  by  burning.  The 
Quieklilver  Mine  mentioned  in  the  Anfwtr  toKer- 
cher’s  Inquiries ,  Mund.  Subter.  is  an  Hungarian 
Mile,  or  ieven  EngliJJo  Miles  diftant  from  threw- 
nitz,  and  is  not  wrought  in  at  prefent. 

There  is  a  Vitriol  Mine  in  thefe  Hills  near  the 
Gold  Mine ;  the  Earth  or  Ore  of  it  is  reddilh,  and 
lometimes  greemfh.  This  Earth  is  infufed  in  Wa¬ 
ter,  and  after  three  Days,  the  Water  is  poured  oft, 
and  boiled  feven  Days  in  a  Leaden  Veil'd,  till  it 
comes  to  a  thick  granulated  whitifh  Subftance, 
which  is  afterwards  reduced  to  a  Calx  in  an  Oven, 
and  ferveth  in  the  making  Aquafortis ,  or  the  Sepa¬ 
rating  Water  ufed  at  Schcmnitz * 

They  have  divers  Ways  of  taking  the  Gold  out 
of  its  Ore ;  by  burning  the  Ore;  by  melting;  by 
adding  Silver  Ore,  and  other  Minerals,  Sand,  aiid 
Lead,  as  they  find  the  Ore  fluid  or  fix’d. 

But  without  Lead  they  proceed  thus : 

They  break  and  pound  the  Ore  in  Water,  very 
fine;  they  wafh  it  often,  and  lay  it  in  Powder 
upon  Cloths,  and  by  the  gentle  oblique  defending 
of  the  Water  over  it,  and  their  continual  furring 
it,  the  earthy,  clayifh,  and  lighter  parts,  are 
waihed  away,  while  the  heavier  and  metalline 
remain  in  the  Cloths;  thefe  Cloths  are  afterwards 
waihed  clean  in  feveral  Tubs,  and  the  Water,  after 
fome  fettling,  poured  oft'  from  its  Sediment  ; 
which  Sediment  is  again  waffl’d,  and  ftirred  up  in 
feveral  Veflels  and  Troughs,  ’till  at  length  they 
fprinkle  Quieklilver  upon  it,  and  knead  it  ivell 
together  for  an  Hour,  and  then  walhing  it  again 
in  a  wooden  Vtflel,  after  the  feparatmg  of  much 
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of  it  which  the  Quicklilver  touches  not  ;  by  lin¬ 
king  this  Velfel  again  It  their  Leg,  *they  bring  the 
Gold  and  Quicklilver  together,  in  an  Amalgama, 
to  one  Corner  of  it.  From  this  Amalgama  they 
llrain  as  much  of  the  Quicklilver  as  they  can 
through  coarle Cloths  fir  11,  and  then  through  line; 
then  they  put  the  Mafs  remaining  upon  a  per  forated 
Elate,  which  they  let  over  a  deep  Fan  placed  in 
the  Earth,  in  the  Bottom  of  which  Fan  they  alfo 
put  Quicklilver :  This  Pan  they  cover,  and  lute 
the  Cover  well,  and  then  making  a  Charcoal  Fire 
upon  it,  they  drive  down  the  Quicklilver,  yet  re¬ 
maining  in  the  Gold,  to  the  relt  in  the  Bottom  of 
the  Pan  ;  then  taking  out  the  Gold,  they  call  it 
into  the  Fire,  that  it  may  become  purer. 

Concerning  Cranach-Gold ,  I  cannot  learn  that 
there  is  any  fuch  Gold,  or  Place  where  Gold  is 
digg’d  in  Hungary  ;  but  in  Germany  1  think  there 
is ;  for  Agricola  mentions  fuch  a  Place  as  Golde- 
Cranacum ,  and  another  called  Golde-Crona. 

For  the  exceeding  Minutenefs  of  theConflitu- 
ent  Particles  of  Gold,  lee  DuSiility. 

GOLDEN -Number  :  See  Cycle  of  the  Moon. 

To  find  the  Golden- Number. 

To  the  Year  add  I,  and  divide  the  Sum  by  19, 
the  Remainder  is  the  Golden- Number. 


Example. 

To  1 70 1  add  1,  the  Sum  1702  divide  by  19, 
the  Remainder  11  is  the  Golden-Number  for  that 
Year. 

GOLDEN-jR^fe  •'  See  Rule  of  Three. 

GOLDEN  Sulphur  of  Antimony ,  is  made  by 
boiling  theDrofs,  ariling  in  the  making  of  Regulus 
of  Antimony ,  in  a  little  more  than  its  Weight  of 
common  Water,  in  an  Earthen  Pot  for  about  half 
an  Hour,  and  then  framing  the  Liquor,  there  is 
Vinegar -poured  upon  it,  on  which  a  Reddifh  or 
Gold  Coloured  Powder,  will  precipitate:  It  mull 
be  gathered  by  Filtration  and  dried  ;  ’tis  an  Erne- 
tick  ;  the  Dofe  from  2  to  6  Grains. 

GOLOPES,  [in  Heraldry ,]  are  Roundles  of  a 
Purple  Colour. 

GOMPH OS,  [y oy.y ©- >  Gr.]  is  when  the  Pupil 
of  the  Eye,  going  beyond  a  little  Skin  of  the  Tu¬ 
nica  Uvea ,  is  like  that  Swelling  of  hard  Flefh  in 
the  Corner  of  the  Eye,  called  Clavus.  Blanchard. 

GOMPHOSIS,  \y>u<yu<ri<,  Gr.  or  Conclavatio, ] 
is  when  one  Bone  fallened  into  another  like  a 
Nail,  as  may  be  feen  in  the  Teeth.  Blanchard. 

GONAGRA,  [yomy&  of  ftvv  a  Knee,  and 
uypet,  Gr.  Capture,]  the  Gout  in  the  Knee. 

GONORRHEA,!  lyovoppoi*,  of  ftvQr  Seed, 

GONORRHEA,  J  and pi*>,  Gr.  to  flow,]  an 
involuntary  Flux,  or  dripping  ol  the  Seed  or  other 
Humour  by  the  Penis,  without  Erection  or  Titil- 
lation  ;  and  it  is  of  two  kinds,  Simple  or  Virulent. 

Simple  GONORRHOEA,  is  one  that  is  not  ma¬ 
lignant,  that  proceeds  from  violent  Exercile  and 
Straining;  the  immoderate  ule  of  hot  foods,  and 
particularly  fermented  Liquors,  as  Wine,  Beer,  Be. 

A  Virulent  GONORRHEA,  is  one  which  pro¬ 
ceeds  from  fome  impure  Commerce,  and  is  the  flrfl: 
Stage  of  the  Venereal  Difeafe ,  the  lame  that  is 
commonly  call’d  a  Clap. 

A  Simple  Gonorrhea  is  of  two  kinds,  either 

True  or  Spurious.  .  _  .  ,  . 

A  True  Simple  Gonorrhoea  is  luch,  where  the 

Humour  difeharg’d  is  real  Semen, 

Vol.  I. 


A  Simple  Spurious  Gonorrhoea  is  when  the  drip¬ 
ping  Humour  is  not  the  real  Semen ,  but  lome 
Matter  proceeding  from  the  Glands  about  the 
Predates. 

GOOD-A-BEAR1NG,  or  Good-behaviour ,  in 
Common  Law,  lignifles  an  exa£t  Carriage  or  Beha¬ 
viour  of  a  Subjeft  to  the  King  and  his  Liege-people, 
whereunto  Men  upon  their  evil  courfe  of  Life,  or 
loole  Demeanor,  are  fometimes  bound  ;  He  that  is 
bound  to  this,  is  more  iln&ly  bound  than  to  tire 
Peace  ;  for  the  Peace  is  not  broken  without  an 
A  ft  ray,  but  this  Surety,  de  bono  geftu,  may  be  for¬ 
feited  by  the  number  of  a  Man’s  Company,  or  by 
his  or  their  Weapons  or  Hamels. 

GOOSE-WING  :  When  a  Ship  fails  before  a 
Wind,  or  with  a  Quarter-Wind,  and  in  a  Irelh 
Gale,  the  Seamen  lometimes,  to  make  the  more 
hafle,  do  unparel  the  Miifen-yard,  and  then  they 
launch  out  both  Sail  and  Yard  over  the  Quarter  on 
the  Lee-lide,  fitting  Guyes  at  the  further  End,  to 
keep  the  Yards  fieddy  w  ith  a  Boom ,  and  this  booms 
out  the  Miflen.fheet ;  and  all  this  they  do  to  give 
the  Ship  the  more  way,  which  otherwife,  with  tbefe 
Winds,  the  Millen-lail  could  not  do,  and  this  Sail 
lo  fitted  is  called  a  Goo fe -wing,  and  fometimes  a 
Jludding  Sail. 

GORE,  [in  Heraldry, ]  is  one 
of  the  Regular  Abatements, 
which  Guillim  lays  denotes  a 
Coward.  It  conlills  of  two 
Arches  or  Curve  Lines,  drawn 


the  one  from  the  Stnilier  Chief, 
and  the  other  from  tbeSiniiler 
Bafe,  and  meeting  in  an  acute 
Angle,  in  the  middle  of  the  Felfe  Point ;  as  in  the 
Angle  annex’d. 

GORGE,  Gula,  or  Neck,  [in  ArchiteSJure,~\  is 
the  narrowell  parti  of  the  Tu/can  or  Dorick  Capi¬ 
tals,  lying  between  the  Afragal  above  the  Shaft  of 
the  Pillar  and  the  Annulets.  It  is  alfo  a  kind  of 
Concave  Moulding,  larger,  but  not  fo  deep  as  a 
Scotia,  which  lerves  lor  Compartments,  Cham* 
branles,  Be. 

GORGE  of  a  Chimney,  is  that  part  between  the 
Chambranle  and  the  Crowning  of  the  Mantle;  and 
’tis  of  divers' Forms,  viz.  firait,  perpendicular,  in 
form  of  a  Bell,  Be. 

GORGE,  [in  Fortification ,]  is  the  Entrance  of 
the  Platform  of  any  Work. 

GORGE,  in  all  other  Out-Works,  is  the  Inter¬ 
val  betwixt  their  Wings  on  the  Side  of  the  great 
Ditch  :  But  it  ought  to  be  oblerved,  that  all  the 
Gorges  are  dellitute  of  Parapets,  becauie  if  there 
were  any,  the  Befiegers  having  taken  Polfellion  of 
a  Work,  might  make  ufe  thereof,  to  defend  them- 
lelves  from  the  Shot  of  the  Place  ;  fo  that  they  are 
only  fortified  with  Pallifadoes  to  prevent  a  Sur¬ 
prize. 

GORGE  of  a  Baft  ion,  is  nothing  el  fe  but  the 
prolonging  of  the  Curtains  from  their  Angle  with 
Flank  to  the  Centre  of  the  Baftion  where  they 
meet  :  But  when  the  Baftion  is  flat,  its  Gorge  is  a 
right  Line  which  terminates  the  Diftance  compre¬ 
hended  between  two  Flanks. 

GORGE  of  the  Ravelin,  or  of  a  Half-Moon,  is 
the  Space  contained  between  the  Extremities  of  the 
two  Faces  on  the  Side  of  the  Place. 

GORGED,  the  Herald’s  Term  for  the  Bearing 
of  Crown,  Coronet,  or  fuch  like  thing  about  the 
Neck  of  a  Lion  or  a  Swan,  0V.  for  then  they  fay 
the  Lion  or  Cygnet  is  Gorged  with  a  Ducal  Coro¬ 
net,  Be. 

q  Sf  GOR. 
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GORGERIN,  [in  Architecture ,]  is  the  little 
Freeze  of  the  Derick  Capital,  between  the  Afragal 
at  the  Top  of  the  Shaft  of  the-Column  and  the 
Annulets. 

GOTHICK,  [in  Architecture  f]  is  an  Order  fo 
far  different  from  the  ancient  Proportions- and  Or¬ 
naments,  that  its  Columns  are  either  too  malfy  in 
a  Form  of  vaft  Pillars,  or  as  llender  as  Poles,  ha¬ 
ving  Capitals  without  any  certain  Dimenfions, 
carved  with  the  Leaves  of  Brank-Urjin ,  Thijtles, 
Colevoorts ,  Sc. 

GOTHICK  Manner  of  Building ,  was  unhap¬ 
pily  brought  intoUle,  after  the  Irruption  of  thole 
barbarous  Nations,  the  Goths  and  Fandals,  &c. 
from  the  North,  and  the  Moors  and  Arabs,  from 
the  South  and  Fail,  into  the  civiliz'd  World. 
Thefe  rude  People  demoliih’d  what  they  could  of 
the  antient  Greek  and  Roman  Architecture,  and 
in  Head  of  thofe  admirable  and  regular  Orders  and 
Manner  of  Building,  introduced  a  licentious  and 
fantaftical  Mariner,  which,  t  ho’ fometimes  adorn’d 
with  expenlive  Carvings,  and  coldly,  tho’  lamen¬ 
table  Imagery,  is  without  any  of  that  auguft 
Beauty,  and  j u Id  Symmetry,  which  the  Fabricks 
of  the  Antients  entertain  us  with. 

GRACILIS,  is  one  of  the  Mufcles  of  the  Legs, 
lb  called  from  being  the  mold  llender  of  them  :  It 
arifes  lomewhat  broad,  partly  tendinous  and  part¬ 
ly  flelhy  from  the  Os  Pubis  internally,  between  the 
firld  and  fecond  dekribed  Heads  of  the  Triceps,  and 
in  its  Idrait  Defcent  in  the  Inlide  of  the  Thigh 
grows  narrow,  and  becomes  tendinous  a  little 
above  the  Sartcrius ,  and  is  lo  inlerted  (immediate¬ 
ly  beneath  it)  to  the  Tibia.  It  aflildeth  in  bending 
the  Thigh  and  Leg  inwards.  L. 

GRADATION,  [in  Architecture ,J  is  an  artifi¬ 
cial  Difpohtion  of  leveral  Parts,  as  it  were  by  Steps 
or  Degrees,  after  the  manner  of  an  Amphitheatre; 
io  that  thole  placed  before  do  no  Dilkrvice,  but 
rather  Service  to  thole  behind. 

GRADATION,  [in  Chymijtry ,]  a  certain  fort 
of  Procels  us’d  of  Metals,  which  conlilds  in  exal¬ 
ting  or  railing  them  to  a  higher  Degree  of  Purity 
andGoodnels,  foas  both  to  augment  their  Weight, 
Colour,  Conli Hence,  Sc. 

GRADATION,  [in  Painting ,]  is  us’d  to  denote 
an  mlenlible  Change  of  Colour,  by  the  Diminution 
of  the  Teints  and  Shades. 

GRADaTORY,  [in  Architecture ,]  a  Place 
where  the  Alcent  is  by  Steps,  particularly  an  Al- 
cent  from  the  Cloyller  to  the  Choir  in  fome 
Churches. 

GRADUATION,  [in  Mathematicks,]  the  Art 
of  dividing  any  thing  into  Degrees,  as  of  a  fhia- 

drant ,  Theodolite ,  & c. 

GRAIN  is  us’d  for  a  fmall  Weight  in  ellimating 
divers  SubiNm.es,  and  is  the  fmalleft  Weight  us’d 
in  England  it  is  taken  from  a  Grain  of  Wheat 
taken  out  of  the  middle  of  the  Ear  and  well  dry’d: 
24  Grains  make  a  Penny  Weight,  and  20  Penny 
Weight  an  Ounce,  and  12  Ounces  a  Pound  Troy 
Weight,  which  is  us’d  in  weighing  Gold,  Silver, 
Bread,  Sc.  Alio  the  Grain  us’d  by  Apothecaries, 
is  t he  lame  that  is  us’d  by  the  Goldfmiths,  tho’  the 
Weights  rais’d  there- from  are  different  :  Thus,  20 
Grains,  with  Apothecaries,  make  a  Scruple  3, 

3  Scruples  a  Dram  ,,  8  Drams  an  Ounce  J,  Sc- 

and  4  Grains  make  a  Carat ,  in  weighing  Jewels. 

GRAMINEOUS  Herbs ,  [  Gramineus ,  L.  J 
amongft  the  Botanifts,  are  fuch  as  have  a  long 
narrow  Leaf,  and  no  Foot-italk. 


Thefe  Bilhop  Wilkins  (in  his  real  Character) 
ranges  into  fuch  as  are  either, 

1.  Frumentaceous ,  i.  e.  whofe  Seed  is  ufed  by 
Men  for  Food,  either  Bread,  Drink,  or  Broth  ; 
fuch  as  Wheat,  Rye,  Barley,  Sc.  Or, 

2.  Not  Frumentaceous ,  more  properly  called 
Gralfes,  which  have  an  hollow-jointed  Stalk  not 
branched,  and  a  llamineous  Flower  f  See  Gramina 
and  Grajfes.  The  Frumentaceous  Herbs  are  fome- 
times  called  Cercoles. 

GRAMMAR,  is  the  Art  of  Speaking  and  Wri¬ 
ting  any  Language  truly.  It  takes  its  Name  from 
the  Greek  Word  r^fxua,  which  lignifies  a  Letter.* 
becaufe  it  treateth  primarily  of  the  Formation  of 
Articulate  Sounds,  which  are  reprelented  by  Let¬ 
ters. 

Grammar ,  is  thus  very  juftly  defined  by  Mr. 
Jehnfon,  in  his  grammatical  Commentaries :  That 
it  is  the  Art  of  exprejjing  the  Relations  of  Things 
in  Conf  ruCiion,  with  due  Accent  in  Speaking,  and 
Orthography  in  Writing,  according  to  the  Cujlom  of 
thofe  whofe  Language  we  learn. 

GRAN  ADO,  is  a  little  hollow  Globe  or  Ball  of 
Iron,  or  other  Metal,  about  two  Inches  and  a  half 
in  Diameter,  which  being  filled  with  fine  Powder, 
is  fet  on  fire  by  the  means  of  a  fmall  F ufee  faftened 
to  the  Touch-hole  ;  as  loon  as  it  is  kindled,  the  Cafe 
flies  into  many  Shatters,  much  to  the  Damage  of 
all  that  Hand  near.  Thele  Granadoes  ferve  to  fire 
dole  and  narrow  Paffages,  and  are  often  thrown 
with  the  Hand  among  the  Soldiers  to  diforder 
their  Ranks,  more  efpecially  in  thofe  Polls  where 
they  Hand  thickeft;  as  in  Trenches ,  Redoubts , 
Lodgments ,  &c. 

GRAND-.^Tzc ;  See  AJJize. 

GR  AND- Cape :  See  Cape  and  Attachment. 

GRAND  ClimaClericks :  See  ClimaClerlcal-Year. 

GRAND  Days ,  are  thole  in  every  Term  fo- 
lemnly  kept  in  the  Inns  of  Court  and  Chancery, 
viz.  In  Eajler  Term,  A  fee  nf  on  Day  ;  In  Trinity 
Term,  St.  "John  Baptijf  s  Day  \  In  Michaelmas 
Term,  All-Saints  Day,  (  and  of  late,  All-Souls 
Day )  ;  and  in  Hillary  Term,  the  Feaft  of  the  Pu¬ 
rification  of  cur  Lady,  commonly  called  Candlemas 
Day.  Thele  are  Dies  non  furl  did,  no  Court  Days. 

GRAN D-Dfirefs,  is  fo  called,  becaule-of  the 
Quality  and  Extent  thereof;  for  thereby  the  She- 
rift  is  commanded,  Q_uod  d'ijlringat  tenentem,  it  a 
quod  nec  ipfe  nec  aliquis  per  ipfum  ad  earn  anum 
apnat,  donee  habuerit  aliud  praeceptum,  S  quodde 
exiiibus  corundum  nobis  refpondeat ,  S  quod  babe  at 
corpus  ejus,  So. 

This  Writ  lies  in  two  Cafes,  either  when  the 
Tenant  or  Defendant  is  attached,  and  fo  return’d, 
and  appears  not,  but  makes  Default ;  then  a  Grand- 
Dfirefs  is  to  be  awarded :  Or  elfe  when  the  Te¬ 
nant  or  Defendant  hath  once  appeared,  and  after 
makes  Default,  then  this  Writ  lies  by  the  Common 
Law  in  lieu  of  a  Petit-Cape. 

GRAND  Gufto,  is  a  Term  ufed  by  Painters, rto 
exprels,  that  in  a  Picture  there  is  fomething  very 
great  and  extraordinary,  to  lurprize,  pleafe,  and 
inflruft.  Where  this  is  found,  they  lay  the  Pain¬ 
ter  was  a  Man  of  the  Grand  Gujto,  or  Goiit :  And 
they  ule  the  Words  Sublime  and  ALarvellous,  when 
they  fpeak  of  a  Picture,  in  much  the  lame  Senfe. 

GRAN1VOROUS,  \Granivcrus,  L.J  are  thole 
Animals  that  feed  upon  Corn  and  other  Seed. 

GRANT,  [in  Law,]  fignifies  a  Gift  in  Writing 
of  fuch  a  Thing  as  cannot  aptly  be  palfed  or  con¬ 
veyed  by  Word  only,  as  Rents,  Reverlions,  Ser¬ 
vices,  Advowlons  in  Grols,  Common  in  Grols, 

Tythes, 
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Tythes,  &c.  Or  made  by  Rich  Perlons  as  cannot 
give  but  by  Deed,  as  the  Xing  and  all  Bodies  Poli¬ 
tick  :  Which  difference  is  often  in  Speech  neglefted, 
and  then  it  is  taken  generally  for  every  Gift  what- 
loever,  made  of  any  thing  by  any  Perfon  ;  and 
he  that  grantetb  is  named  Grantor ,  and  he  to 
whom  it  is  made,  the  Grantee *  A  Thing  is  laid 
to  lie  in  Grant ,  which  cannot  be  aliigned  without 
Deed,  3  Rep.  63. 

GRANULATION,  [in  Chymiftry, ]  lignifies 
pouring  a  melted  Metal  drop  by  drop  into  cold 
Water,  that  fo  it  may  granulate  or  congeal  into 
fmall  Grains.  The  belt  way  is  to  pour  the  Metal 
through  an  Iron  Cullender,  or  through  a  new  Bir¬ 
chen  Broom.  A. 

GR  APHOIDES,  a  long,  (harp,  and  Bender  Ap¬ 
pendix  of  the  Temple-Bones,  fomewhat  bow’d  like 
a  Cock’s-Spur :  Alio  the  Mufcle  called  Digajlricus. 

GRAPliOlDES,  [of  yppipU  a  Pencil,  andi/A©-, 
Gr.  Form,]  is  a  Procefs  like  the  Pen  for  a  Table- 
book  ;  about  the  Balis  of  the  Brain  it  inclines 
backward. 

GRAPHOMETER,  a  Surveying  Inftruinent, 
the  lame  as  a  Semi-circle. 

GRAPPLINGS,  the  fame  with  Grapnels.  See 
that  Word. 

GRAPNEL,  is  a  kind  of  Anchor  for  Boats  or 
Gallies  to  ride  by  :  They  differ  from  other  Anchors, 
in  that  they  have  four  Flukes  and  no  Snack,  though 
there  are  lorne  with  three  Flukes,  with  which  they 
life  to  [weep  for  Hawfers  or  fmall  Cables,  in  Men 
of  War  alio  thele  Grapnels ,  or  at  leaf  a  lighter 
kind  of  them,  are  ufed  to  be  thrown  into  an  Ene¬ 
my’s  Ship,  in  order  to  catch  hold  of  lome  of  her 
Gratings,  Rails,  Gunwales,  &c.  this  is  done  in 
order  to  boarding  of  her. 

GRKS-Heartb ,  was  formerly  the  Cuftomary 
Service  for  all  the  inferior  Tenants  to  bring  their 
Plows,  and  do  one  Day’s  Work  for  the  Lord, 
Within  four  Days  after  Michaelmas . 

GRATICULATION,  the  dividing  a  Draught 
or  Delign  into  Squares,  in  order  to  reduce  it. 

GRATINGS,  in  a  Ship,  are  fmall  Ledges  of 
fawed  Plank, framed  one  into  another  like  a  Lattice 
or  Prilon-grate,  lying  on  the  Upper-Deck  between 
the  Main-Maft  and  Fore-maft,  ferving  for  a  De¬ 
fence  m  a  Clole  Fight  ;  and  alio  for  the  Coolnels, 
Light  and  Contrivance  of  the  Ship’s  Company. 

There  is  alfo  another  Grating  in  the  Head  of  a 
Ship,  where  the  Necelfary-Houfe  Bands. 

GRA VE- Accent,  [in  Grammar ,]  thews  when 
the  Voice  is  to  be  deprefs’d,  and  is  exprels’d  thus, 

[']• 

GRAVEDO,  the  fame  with  Corryza. 
GRhVELLED-AJbes,  are  the  Lees  of  Wine 
dried  and  burn’d  to  Allies :  So  that  they  are  a  kind 
of  Calcined  Tartar.^ 

GRAVING  of  a  Ship ,  is  bringing  her  firft 
a-ground,and  then  burning  oft  (with  Reeds,  Broom, 
tfc.J  all  the  Filth  and  Foulnels  that  Bicksto  her 
Sides  without-board,  in  order  to  pay  her  anew. 
GRAV1TAS  Acceleratrix  :  See  Vis  Centripeta. 
GRAVITY,  or  as  it  may  be  called,  the  Vis  Cen¬ 
tripeta ,  is  that  Quality  by  which  all  heavy  Bodies 
tend  towards  the  Centre  of  the  Earth,  accelera¬ 
ting  the  Motion  as  they  come  nearer  towards  it. 
And  this  admirable  and  univerfal  Law  of  Nature 
is  that  which  (generally  /peaking)  keeps  all  Bodies 
in  thole  Places  and  Stations  which  they  are  de¬ 
li  gned  for.  .  . 

About  the  Caufe  of  this  great  and  Catholick 
Affeftion  of  Matter,  there  have  been  various  Senti- 
ments. 


1.  Arijlctle  will  have  all  Earthy  Bodies,  by  a 
Natural  Inclination,  to  tend  towatds  the  Centre 
of  the  Earth,  as  to  their  proper  Place,  Sub  Conca - 
va  Luna  ;  But  it  hath  been  proved  over  and  over, 
that  there  is  no  fucli  thing  as  Pofitive  or  Abfolute 
Gravity  or  Levity. 

2.  Copernicus  afferts  Gravity  to  be  an  innatePnn- 
ciple  in  all  the  Parts  of  Matter,  when  they  are  by 
any  Means  leparated  from  their  Wholes,  to  reduce 
themfelves  thither  again  the  neareft  Way  or  in. 
Right  Lines;  But  this  is  not  to  aflign  any  Phyfi* 
cal'  Caule  of  this  great  Efteft,  but  only  to  fay  Bo¬ 
dies  delcend,  becaule  they  are  heaVy,  or  becaule 
they  delcend. 

They  alfo  that  explain  Gravity  by  Univerfal  At~ 
trad  ion,  do  only  give  us  another  Word,  but  no 
Idea  of  the  Caule  of  Gravity. 

3.  Gajfendus  and  Kepler ,  and  many  others,  de* 
fin ^Gravity  to  beaMotion  impreffedon  all  Bodies 
by  a  certain  magnetick  Attraftion  of  the  Earth  or 
Globe,  to  which  any  Body  defeends. 

Thele  will  have  the  Earth  to  be  one  great  Mag** 
net  or  Loadjicne,  continually  fending  out  inagne- 
tical  Effluvia,  which  Jay  hold  on  all  Bodies,  and 
draw  them  towards  the  Earth.  S tt  Gilbert  and 
Kircher  de  Magnet  e. 

4.  Des  Cartes  fuppofes  the  Particles  of  his  Cele- 
Bial  Matter,  by  being  refletted  from  the  Surface  of 
the  Earth,  and  conlequently  alcending  up  again, 
from  thence  to  drive  down  into  their  Places  the 
Terreftrial  Bodies  which  they  find  above  them, 
Sett.  20,  21,  22,  23,  of  his  Principia  Philo foph. 

But  ’tis  very  difficult  to  conceive,  and,  1  think, 
implies  a  kind  ofContradi&ton,  that  Bodies  Ihould 
be  forced  downwards  by  a  continual  Impulle  of 
other  Matter  tending  upwards,  and  a&ing  upon 
all  Parts  uniformly  and  equally. 

The  ingenious  Mathematician  Mr. Keilof  BalioU 
College,  Oxon,  hath  alfo  fufficiently  overthrown 
this '  Hypothecs  in  the  Preface  to  his  Introdudio 
ad  Verarn  Phyffcain. 

5-  VoJJlus  and  fome  others,  will  needs  have  the 
diurnal  Motion  of  the  Earth  round  its  Axis  to  be 
the  Caufe  of  theDelcent  of  heavy  Bodies ;  Whereas 
;tis  demonllrable,  from  Experiment  and  the  Do¬ 
ctrine  of  the  Laws  of  Motion,  That  the  Reverie 
of  Gravity  would  thence  enfue  :  For  all  Bodies 
moving  circularly,  do  always  endeavour  to  recede 
ab  Axe  Motus  ;  and  all  loole  Bodies  would  then 
be  caft  off  from  the  Earth  in  a  Tangent  to  the  Pa¬ 
rallel  Latitude  of  any  Place. 

6.  Others  mifiaking  the  Effeft  for  the  Caufe, 
will  have  the  Preifure  of  the  Atmofphere  to  occa¬ 
sion  Gravity,  or  the  Defcent  of  heavy  Bodies :  But 
?tis  plain  by  Experiments  made  inVacuo,  That  the 
Atmofphere,  like  all  other  Fluids,  doth  hinder  the 
Delcent  of  heavy  Bodies,  rather  than  further  them 
or  caufe  them  ;  tor  a  Feather  in  Vacuo  will  defeend 
as  fa  ft  as  a  Bullet  or  Stone  in  the  open  Air. 

7.  The  Learned  Dr.  Hook,  in  his  Micrograph! a, 
P.  22,  feems  to  think,  that  by  luppolingour  Grlobe 
of  Earth,  Air,  and  Water,  environ’d  round  with  a 
Fluid  very  fubtle  and  heterogeneous  to  them  all, 
and  which  can  freely  pervade  the  Pores,  not  only 
of  Glals,  but  even  of  the  cloleft  Metals  ;  the  En¬ 
deavour 
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deavourof  this  Fluid  to  detrude  all  Earthly  Bodies 
from  it,  may,  by  that  and  fome  other  Properties, 
make  all  Bodies  move  towards  the  Centre  of  the 
Earth :  And  he  faith  he  can  prove  by  many  Expe¬ 
riments,  that  there  is  fuch  a  Fluid.  But  this  Opi¬ 
nion  appears  to  be  defective  on  the  lame  Account 
that  the  Cartejian  is :  Which  fee. 

8.  The  Learned  Mathematician  Capt.  Edmund 
Halley ,  owns  Gravity  to  be  an  Effeft  unfolvable  by 
any  Philolophical  Hypothefis ;  and  Modedly  and 
Religion  (ly  refolves  it  into  the  immediate  Will  of 
our  All-wife  Creator,  who  by  appointing  this  Law 
throughout  all  the  material  World,  keeps  all  Bodies 
in  their  proper  Places  and  Stations,  which  without 
it  would  foon  fall  to  pieces  and  be  utterly  deilroyed. 
Philofoph.  TranfaSl.  N.  197. 

Sir  Ifaac  Newton ,  Book  2.  Prop.  19.  Corol.  5.  ob- 
ferves  very  well,  That  of  all  Bodies  conlidered 
within  the  Confines  of  any  Fluid,  there  is  a  two¬ 
fold  Gravity ,  the  one  True  and  Abfolute ,  the  other 
Apparent ,  and  Vulgar ,  and  Comparative. 

Abfolute  Gravity ,  is  the  whole  Force  by  which 
any  Body  tends  downwards;  but  the  Relative  or 
Vulgar  is  the  Excels  of  Gravity  in  any  Body  above 
the  fpecifick  Gravity  of  the  Fluid,  whereby  it 
tends  downwards  more  than  the  ambient  Fluid 
doth. 

In  reference  to  Abfolute  Gravity ,  the  Parts  of  all 
Fluids  and  all  Bodies  do  really  gravitate  in  their 
proper  Places,  and  therefore  by  their  joint  Weights 
do  make  the  Weight  of  the  Whole  :  For  every  heavy 
Whole  is  an  heavy  Body,  as  we  fi nd  by  Experience 
in  Velfels  filled  with  all  Kinds  of  Liquors;  and  the 
Weight  of  any  Whole  is  equal  to,  becaufe  com¬ 
pounded  of,  the  Weight  of  all  its  Parts. 

The  latter  Kind  of  Gravity  is  fuch,  that  in  refe¬ 
rence  to  it,  Bodies  do  not  gravitate  in  their  Places, 
or  rather  do  not,  when  compared  one  with  another, 
pre-gravitate ;  but  by  hindring  one  another  in  their 
mutual  Endeavour  to  defcend,  do  remain  in  their 
proper  Places  all  one  as  if  they  were  not  heavy  at 
all.  Thofe  Things  which  do  not  pre-gravitate  in 
the  Air,  Water,  the  Vulgar  take  to  have  no 
Gravity,  and  only  judge  thofe  to  be  heavy  Bodies 
which  they  fee  pre-gravitate  or  defcend,  becaufe 
tlfey  cannot  be  fupported  by  the  ordinary  Gravi¬ 
tation  of  the  Fluid,  or  by  its  Prelfure  all  manner 
of  ways. 

So  that  the  Notion  of  Weight  among  the  Vulgar, 
is  only  the  Excels  of  any  Bodies  Weight  above  that 
of  Air  :  And  consequently  they  account  thofe  things 
to  be  Light ,  which  being  lefs  heavy  than  Air,  are 
fupported  by  it,  or  buoyed  up  in  it. 

Whereas  th tit  Comparatively  light  Bodies  are  not 
fo  really ,  fince  in  Vacuo  it  hath  been  found  by  Ex¬ 
periment,  that  they  defcend  as  fall  as  other  heavy 
Bodies  do  in  the  Air,  (Vid.  Mr.  Boyles’s  Experi¬ 
ments  of  his  Air  Pump. ) 

The  Properties  of  Gravity  are  very  well  enumerated 

by  Capt.  Halley,  in  Numb.  179.  of  Philolophical 

Tranfa&ions. 

1.  That  by  it  all  Bodies  defcend  towards  a  Point, 
which  either  is,  or  is  very  near  to  the  centre  of 
Magnitude  of  the  Earth  and  Sea  ;  about  which  the 
Sea  forms  itfelf  into  a  fpherical  Surface,  and  the 
prominences  of  the  Land,  conlidering  the  Bulk  of 
the  Whole,  differ  but  infenlibly  therefrom. 


2.  That  this  Point  or  Centre  is  fixed  within  the 
Earth,  or  at  leafl  has  been  fo  ever  fince  we  have 
any  authentick  Hiflory  :  For  a  Confequence  of  its 
Shifting,  tho’  never  fo  little,  would  be  the  over¬ 
flowing  of  the  Low-Lands  on  that  Side  the  Globe 
towards  which  it  approached. 

And  this  he  thinks  would  well  account  for  the 
Univerfal  Deluge,  To  have  the  centre  of  Gravita¬ 
tion  to  be  removed  for  a  time  towards  the  middle 
or  the  then  inhabited  World. 

And  he  faith,  That  a  change  of  its  Place  but  the 
two  thoufandth  Part  of  the  Radius  of  our  Earth, 
would  be  fufhcient  to  lay  the  tops  of  the  higheft 
Hills  under  Water. 

3.  That  in  all  Places  equi-diflant  from  the  cen¬ 
tre  of  the  Earth,  the  Force  of  Gravity  is  nearly 
equal. 

But  indeed  all  Places  on  the  Earth’s  Surface  are 
not  at  equal  Diflance  from  the  Centre;  becaufe, 
as  Sir  Ifaac  Newton  hath  proved,  the  Equatorial 
Parts  are  fomething  higher  than  the  Polar  Parts  ; 
the  Difference  between  the  Earth’s  Diameter  and 
Axis  being  about  34  Englijh  Miles,  which  hath 
been  confirmed  by  the  Necellity  of  making  a  Pen¬ 
dulum  fhorter  (in  thofe  Places)  before  they  will 
.fwing  Seconds. 

4.  Gravity  equally  affefls  all  Bodies,  without  re¬ 
gard  either  to  their  Bulk ,  Figure ,  or  Matter :  So 
that  abdra&ing  from  the  Relidence  of  the  Medium, 
the  mof \Compaft  and  Locfe ,  th  t  Great  eft  zndiSmal- 
left  Bodies  would  defcend  equal  Spaces  in  equal 
Times,  as  appears  from  the  quick  Defcent  of  very 
light  Bodies  in  the  exhaufled  Receiver.  Whence  a 
very  great  Difference  may  be  obferved  betwixt  Gra¬ 
vity  and  Magnetifm  ;  the  latter  affefting  only  Iron, 
and  that  towards  its  Poles ;  the  former  all  Bodies 
alike  in  ever  Part. 

Hence  alfo  may  be  concluded  there  is  no  fuch 
Thing  as  pofitive  Levity,  thofe  Things  which  ap¬ 
pear  light  being  only  comparatively  fo.  And 
whereas  feveral  Things  rife  and  fwim  in  Fluids, 
’ns  only  becaufe  they  are  not,  bulk  for  bulk,  fo 
heavy  as  thofe  Fluids:  Nor  is  there  any  Reafon 
why  Cork,  for  Inflance,  fhould  be  laid  to  be  light, 
becaufe  it  fwims  on  Water ,  any  more  than  Iron9 
becaufe  it  will  fwim  on  Mercury. 

5.  That  this  Power  increafes  as  you  defcend,  and 
decreafis  as  you  afcend  from  the  Centre  of  the 
Earth  ;  and  that  in  Proportion  of  the  Squares  of 
the  Diflances  therefrom  reciprocally :  So,  as  for 
Inflance,  at  a  double  Diflance  to  have  but  a  Quar¬ 
ter  of  the  Force,  &c.  which  is  highly  agreeable  to 
Reafon,  becaufe  the  gravitating  or  attracting  Power 
mud  needs  be  exerted  more  vigoroufly  in  a  fmall 
Sphere,  and  more  feebly  in  a  greater,  in  Proporti¬ 
on  as  it  is  contracted  or  expanded.  Wherefore  fee¬ 
ing  the  Surfaces  of  Spheres  are  to  one  another,  as 
the  Squares  of  their  Radi],  their  Power  at  feveral 
Didances  will  be  as  the  Squares  of  thofe  Didances 
reciprocally  ;  and  then  its  whole  Action  upon  each 
fpherical  Surface,  be  it  great  or  fmall,  will  be  al% 
ways  equal. 

Mr.  Huygens,  in  the  lad  Propofition  of  his 
Fourth  Part  of  his  Book  de  Horologio  Ofcillatorioy 
fhews  by  Experiments  mod  accurately  made,  That 
Gravity  is  that  Force  by  which  a  Body  placed  any 
where  near  the  Surface  of  the  Earth,  is  impelled 

towards 


G  R  A 


G  R  A 


* 


%  -■■■■■  .  ■  r  ,  ■  ■  ■  ■  . . j.  . 

towards  the  Centre  after  the  Rate  of  of  Pa¬ 
ris  Feet  in  a  Second  of  Time. 

The  very  Learned  and  Ingenious  Capt.  Halley , 
in  his  Difcourfe  about  the  Caufe  of  Springs,  in 
Pbilofi  TranfaSl.  N.  192.  feems  to  think,  That 
there  may  be  fome  Matter,  which  may  have  a  Co - 
natus  diredly  contrary  to  that  of  Gravity  ;  as  is, 
faith  he,  the  Cafe  in  Vegetation,  where  the  Sprouts 
tenddiredly  upwards,  or  againft  the  Perpendicular. 

GRAVITY.  It  is  now  agreed  by  all  Philofophers 
that  all  Circum-terreftri.il  Bodies  gravitate  towards 
the  Earth.  That  no  Bodies  really  light  are  to  be 
found,  is  now  confirmed  by  manifold  Experience: 
That  which  is  relative  Levity,  is  not  true  Levity, 
but  apparent  only  ;  and  arifes  from  the  preponde¬ 
rating  Gravity  of  the  contiguous  Bodies. 

Moreover,  as  all  Bodies  gravitate  towards  the 
Earth,  fo  doth  the  Earth  again  towards  Bodies  : 
That  the  Adion  of  Gravity  is  mutual,  and  equal 
On  both  Sides,  is  thus  proved  :  Let  the  Mafs  of  the 
Earth  be  diftinguilhed  into  any  two  Parts  what¬ 
ever,  either  equal,  or  any  how  unequal ;  now  if 
the  Weights  of  the  Parts  towards  each  other  Were 
not  mutually  equal,  the  lelfer  Weight  would  give 
way  to  the  greater,  and  the  two  Parts  joined  toge¬ 
ther  would  move  on  ad  infinitum ,  in  a  right  Line  to¬ 
wards  that  Part  to  which  the  greater  Weight  tends ; 
altogether  againft  Experience.  Therefore  we  muff 
lay  that  the  Weights  of  the  Parts  are  conllituted 
in  Equilibria ,  that  is,  that  the  Adion  of  Gravity 
is  mutnal  and  equal  on  both  lides. 

The  Weights  of  Bodies,  at  equal  Diftances  from 
the  Centre  of  the  Earth,  are  as  the  Quantifies  of 
Matter  in  the  Bodies.  This  is  collected  from  the 
equal  acceleration  of  all  Bodies  that  fall  from  a 
State  of  Reft  by  the  Force  of  their  Weights;  for 
the  Forces  by  which  unequal  Bodies  are  equally 
accelerated,  mult  be  proportional  to  the  Quanti¬ 
ties  of  the  Matter  to  be  moved.  Now  that  all  Bo¬ 
dies  are  in  falling  equally  accelerated,  appears  from 
hence,  that  when  the  Refiltance  of  the  Air  is  taken 
away,  as  it  is  under  an  exhaufied  Receiver,  Bodies 
falling  defcribe  equal  Spaces  in  equal  Times ;  and 
this  is  yet  more  accurately  proved,  by  the  Experi¬ 
ments  of  Pendulums. 

The  attradive  Forces  of  Bodies  at  equal  Difian¬ 
ces,  are  as  the  Quantities  of  Matter  in  the  Bodies: 
For  fince  Bodies  gravitate  towards  the  Earth,  and 
the  Earth  again  towards  Bodies,  with  equal  Mo¬ 
ments,  the  Weight  of  the  Earth  towards  every 
Body,  or  the  Force  with  which  the  Body  attracts 
the  Earth,  will  be  equal  to  the  Weight  of  the  fame 
Body  towards  the  Earth.  But  this  Weight  was 
fiiewn  to  be  as  the  Quantity  of  Matter  in  the  Body  ; 
and  therefore  the  Force  with  which  every  Body 
attracts  the  Earth,  or  the  abfolute  Force  of  the 
Body,  will  be  as  the  fame  Quantity  of  Matter. 

Therefore  the  attractive  Force  of  the  entire  Bo¬ 
dies  arifes  from,  and  is  compounded  of,  the  attra- 
ftive  Forces  of  the  Parts;  becaufe,  as  was  jufi  fhewn, 
if  the  bulk  of  the  Matter  be  augmented  or  dimi- 
nifhed,  we  muft  therefore  conclude  that  the  Adion 
of  the  Earth  is  compounded  of  the  united  Adions 
of  its  Parts;  and  therefore  that  all  Terrefinal 
Bodies  muft  attrad  each  other  mutually,  with  ab¬ 
folute  Forces  that  are  as  the  Matter  attrading. 
This  is  the  Nature  of  Gravity  upon  Earth  ;  let  us 
now  lee  what  it  is  in  the  Heavens.  That  every 
Body  perfeveres  in  its  State  either  of  Reft,  or  of 
moving  uniformly  in  a  right  Line,  unlefs  in  .0  fur 
Vol.  I. 


as  it  is  compelled  to  change  that  (State  by  Force 
imprdled,  is  a  Law  of  Nature  univerfally  received 
by  all  Philofophers.  But  from  thence  it  follows, 
that  Bodies  which  move  in  Curve  Lines,  and  are 
therefore  continually  off  from  the  right  Lines  that 
areTangents  to  their  Orbits,  are  by  fome  continued 
Force  retained  in  thofe  curvilinear  Paths.  Since 
then  the  Planets  move  in  curvilinear  Orbits,  there 
muft  be  fome  Force  operating,  by  whofe  repeated 
Adions  they  are  perpetually  made  to  defied  from 
the  Tangents. 

Now  it  is  colleded  by  mathematical  Reafoning, 
and  evidently  demon  ftrated,  that  all  Bodies  that 
move  in  any  curve  Line  defcribed  in  a  Plane,  and 
which,  by  a  Radius  drawn  to  any  Point,  whether 
Quiefcent,  or  any  how  moved,  defcribe  Areas  about 
that  Point  proportional  to  the  Times,  are  urged 
by  Forces  direded  towards  that  Point  :  This  there¬ 
fore  muft  be  granted.  Since  then  all  Afire nomers 
agree  that  the  primary  Planets  defcribe  about  the 
Sun,  and  the  fecondary  about  the  primary  Areas 
proportional  to  the  Times,  it  follows,  that  the 
Forces  by  which  they  are  perpetually  turned  alide 
from  the  redilinear  Tangents,  and  made  to  revolve 
in  curvilinear  Orbits,  ate  direded  towards  the  Bo¬ 
dies  that  are  fituate  in  the  centres  of  the  Orbits. 
This  Force  may  therefore  not  improperly  be  called 
Centripetal,  in  refped  of  the  revolving  Body,  and 
in  refped  of  the  central  Body  attradive,  whatever 
Caule  it  may  be  imagined  to  anfe  from. 

But  befides,  thefe  Things  muft  be  alfo  granted, 
as  being  mathematically  demonftrated,  if  feveral 
Bodies  revolve  with  an  equal  Motion  in  concentrick 
Circles,  and  the  Squares  of  the  perioclick  Tunes  are 
as  the  Cubes  of  the  Di fiances  from  the  common 
Centre  ;  the  centripetal  Forces  will  be  reciprocally 
as  the  Squares  of  the  Diftances.  Or,  if  Bodies  re¬ 
volve  in  Orbits  that  are  very  near  to  Circles,  and 
the  Apfides  of  the  Orbits  reft,  the  centripetal 
Forces  of  the  revolving  Bodies  will  be  reciprocally 
as  the  Squares  of  the  Diftances.  That  both  thefe 
Cafes  hold  in  the  Planets,  all  Aftronomers  conftent. 
Therefore  the  centripetal  Forces  of  all  the  Planets 
are  reciprocally  as  the  Squares  of  the  Diftances 
from  the  Centres  of  their  Orbits.  If  any  fhould 
objed,  that  the  Apfides  of  the  Planets,  and  efpeci- 
ally  of  the  Moon,  are  not  perfedly  at  Reft,  but  are 
carried  with  a  flow  kind  of  Motion  in  Confequentia  ; 
one  may  give  this  Anfwer,  That  though  we  fhould 
grant  this  very  flow  Motion  to  anfe  from  hence, 
that  the  Proportion  of  the  centripetal  Force  is  a 
little  different  from  the  duplicate,  yet  that  we  are 
able  to  compute  mathematically  the  Quantity  of 
that  Aberration,  and  find  it  perfedly  mfenfible  ; 
for  the  Ratio  of  the  lunar  centripetal  Force  it  felf, 
which  muft  be  the  moil  irregular  of  them  all,  will 
be  indeed  a  little  greater  than  the  Duplicate,  but 
will  be  near  fixty  times  nearer  to  that  than  it  is  to 
the  Triplicate. 

The  Theory  of  thefe  Bodies  was  altogether  un¬ 
known  to  Afironomers,  till  in  our  own  Times  our 
excellent  Author  moil  happily  difeovered  it,  and 
demonftrated  the  Truth  of  it  by  moft  certain 
Obfervations :  So  that  it  is  now  apparent  that 
the  Comets  move  in  Conick  Sedions,  having 
their  Foci  in  the  Sun’s  Centre,  and  by  Radii 
drawn  to  the  Sun  defcribe  Areas  proportional  to 
the  times.  But  from  thfefe  Phenomena  it  is  mani- 
feft,  and  mathematically  demonftrated,  that  thofe 
Forces  by  which  the  Comets  are  retained  in  their 
Orbits,  refped  the  Sun,  and  are  reciprocally  pro¬ 
portioned  to  the  Squares  of  the  Diftances  from  its 
3  T  t  Centre  : 


Centre:  Therefore  the  Comets  gravitate  towards 
the  Sun,  and  therefore  the  attractive  Force  of  the 
Sun  not  only  a£ts  on  the  Bodies  of  the  Planets, 
placed  at  given  Diflances,  and  very  nearly  in  the 
fame  Plane,  but  reaches  alfo  to  the  Comets  in  the 
moll  different  Parts  of  the  Heavens,  and  at  the 
tnoft  different  Diflances.  This  therefore  is  the  Na¬ 
ture  of  gravitating  Bodies,  to  propagate  their 
Force  at  all  Diflances  to  all  other  gravitating  Bo¬ 
dies;  but  from  thence  it  follows,  that  all  the  Pla¬ 
nets  and  Comets  attraft  each  other  mutually,  and 
gravitate  mutually  towards  each  other,  which  is 
alfo  confirmed  by  the  Perturbation  of  Jupiter  and 
Saturn ,  obferved  by  Aftronomers;  which  is  caufed 
by  the  mutual  AClions  of  thefe  two  Planets 
upon  each  other ;  as  alfo  from  that  very  flow  Mo¬ 
tion  of  the  Apfides,  above  taken  notice  of,  and 
which  ariles  from  a  like  Caufe. 

We  have  now  proceeded  fo  far  as  to  fhew  that 
it  mull  be  acknowledged,  that  the  Sun  and  the 
Earth,  arid  all  the  heavenly  Bodies  attending  the 
Sun,  attraCt  each  other  mutually:  Therefore  all 
the  leaft  Particles  of  Matter  in  every  one  mult 
have  their  feveral  attractive  Forces,  whole  EffeCt  is 
as  their  Quantity  of  Matter,  as  was  fhewn  above 
of  the  Terreflrial  Particles.  At  different  Diflances 
thefe  Forces  will  be  alfo  in  the  duplicate  Ratio  of 
the  Diltances  reciprocally ;  for  it  is  mathematically 
demonilrated,  that  Particles  attracting  according 
to  this  Law,  will  compote  Globes  attracting  ac¬ 
cording  to  the  fame  Law. 

Who  doubts,  if  Gravity  be  the  Caufe  of  the 
Dcfcent  of  a  Stone  in  Europe ,  but  that  it  is 
alfo  the  Caufe  of  the  lame  Defcent  in  Ame¬ 
rica  ?  If  there  is  a  mutual  Gravitation  be¬ 
tween  a  Stone  and  the  Earth  in  Europe ,  who 
will  deny  the  fame  to  be  mutual  in  Ameri¬ 
ca  ?  If  in  Europe ,  the  attractive  Force  of  a 
Stone  and  the  Earth  is  compounded  of  the 
attractive  Forces  of  the  Parts  ;  who  will  deny 
the  like  Compofition  in  America  ?  If  in  Eu¬ 
rope^  the  Attraction  of  the  Earth  be  propaga¬ 
ted  to  all  kincls  of  Bodies,  and  to  all  Diftan- 
ces  ;  why  may  it  not  as  well  be  propagated 
in  like  manner  in  America  ?  All  Philofophy 
is  founded  on  this  Rule  ;  for  if  that  be  ta¬ 
ken  away,  we  can  affirm  nothing  of  Univer- 
fals.  The  Conftitution  of  particular  Things 
is  known  by  Obfervations  and  Experiments; 
and  when  that  is  done,  it  is  by  this  Rule 
that  we  judge  univerfally  of  the  Nature  of 
fuch  Things  in  general. 

Since  then  all  Bodies,  whether  upon  Earth  or  in 
the  Heavens,  are  heavy,  fb  far  as  we  can  make  any 
Experiments  or  Obfervations  concerning  them  ;  we 
mull  certainly  allow  that  Gravity  is  found  in  all 
Bodies  univerfally.  And,  in  like  manner,  as  we 
ought  not  to  fuppofe  that  any  Bodies  can  be  other- 
wife  than  extended,  moveable  or  impenetrable  ; 
fo  we  ought  not  to  conceive  that  any  Bodies  can 
be  otherwife  than  heavy.  The  Extention,  Mobi¬ 
lity,  and  Impenetrability  of  Bodies  become  known 
to  us  only,  by  Experiments;  and  in  the  very  fame 
manner  their  Gravity  becomes  known  to  us :  All 
Bodies  we  can  make  any  Obfervations  upon,  are 
extended,  moveable,  and  impenetrable,  and  thence 
we  conclude  all  Bodies,  and  thofe  we  have  no  Ob¬ 
fervations  concerning,  to  be  extended  and  movea¬ 
ble,  and  impenetrable  ;  fb  all  Bodies  we  can  make 
Obfervations  on,  we  find  to  be  heavy,  and  thence 
we  conclude  all  Bodies,  and  thofe  we  have  no  Ob¬ 
fervations  of,'  to  be  heavy  alfo.  If  any  one  fhould 


fay  that  the  Bodies  of  the  fixed  Stars  are  not  heavy 
becaufe  their  Gravity  is  not  yet  obferved;  they 
may  fay,  for  the  fame  reafon,  that  they  are  nei¬ 
ther  extended,  nor  moveable,  nor  impenetrable* 
becaufe  thefe  AffeCtions  of  the  fixed  Stars,  are  not 
yet  obferved  :  In  lhort,  either  Gravity  mufl  have 
a  Place  among  the  primary  Qualities  of  all  Bodies, 
or  Extenlion,  Mobility,  and  Impenetrability,  mufl: 
not.  And  if  the  Nature  of  Things  is  not  rightly 
explained  by  the  Gravity  of  Bodies,  it  will  not  be 
rightly  explained  by  their  Extenlion,  Mobility, 
and  Impenetrability. 

GRAVITY.  Dr.  Gregory ,  in  the  Preface  to  his 
Excellent  Aftronomy,  fliews,  that  the  antient  Aftro- 
nomers  knew  that  the  Heavenly  Bodies  gravitated 
towards  one  another,  and  were  kept  in  their  Or¬ 
bits  by  the  Force  of  Gravity.  And  that  when  De¬ 
mocritus, ,  Metroclorus ,  and  Diogenes ,  and  after¬ 
wards  Anaxagoras ,  Archeiaus ,  and  Euripides , 
maintain'd  the  Sun  and  Stars  to  be  great  Globes  of 
Stone  or  Metal  heated  red  hot ;  they  meant  by  it, 
that  they  were  heavy  Bodies  of  fuch  a  Denlity, 
and  heated  to  fuch  a  Degree,  as  to  enable  them  to 
retain  their  Fire  and  Heat  for  the  Purpofes  they 
were  defigned. 

Anaximenes  faid,  the  fixed  Stars  were  of  a  fiery 
Nature,  but  had  Bodies  of  an  earthy  Nature  mo¬ 
ving  round  them,  which  we  can’t  fee  as  we  can 
them.  And  this  Opinion  he  had  from  Anaximan¬ 
der ,  and  he  from  Thales  Milefus ,  who  was  the 
fir  ft  of  the  lonick  Seft  of  Philolophers;  among 
whom  this  was  a  received  Notion.  It  got  alfo  into 
the  Italian  Philofophy  ;  for  thofe  of  that  Se& 
maintain’d  each  Star  to  be  a  World,  and  to  have 
Earths  or  Planets  moving  round  it,  in  the  infinite 
Mundane  Space ;  and  in  particular,  that  the  Moon 
was  an  Earth  like  ours,  and  inhabited  by  fome  fine 
Sorts  of  living  Creatures. 

In  the  Leipjick  Alls  of  May ,  1690.  there  is  a 
Difcourfe  about  the  Caufe  of  Gravity ,  by  Mr.  Leib¬ 
nitz^  together  with  a  Defence  of  his  Opinion  of 
the  true  Laws  of  Nature  againft  the  Cartejians. 

GRAVITY,  its  Centre ,  is  a  Point  in  every  hea¬ 
vy  Body,  through  which  any  Plane  whatever  being 
drawn,  will  divide  the  Body  into  two  Parts  of 
equal  Weight. 

And  the  Plane  fo  dividing  the  Body  into  two 
Parts,  equal  in  Weight  to  each  other,  is  call’d  the 
Plane  of  Gravity. 

And  every  Line  in  this  Plane  which  pafles  thro’ 
the  Centre  of  Gravity,  is  call’d  the  Diameter ,  or 
Line  of  Gravitation ,  Propenfony  and  ( by  fome) 
Innixion. 

The  Line  of  DireSlion  of  Gravity ,  or  Line  of 
Gravity ,  is  perpendicular  from  the  Centre  of  Gra¬ 
vity  to  the  Horizon. 

If  a  Body,  being  placed  upon  an  Horizontal 
Plane,  have  its  Line  of  Gravity  CP  falling  with- 


out  its  Bale  0  E ;  then  that  Body  mufl  fall  dou 
CP  fall  ™  °n  ^3t  w^ere  PerPendicu 


But 
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But  if  that  Line  CP  falls  any  where  within 
0  E ,  the  Bale  or  Foot  on  which  the  Body  Rands, 
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the  Body  will  reft  there  without  Danger  of  falling. 

And  if  a  Body  be  placed  on  an  inclined  Plane, 
and  CP  the  Line  of  Gravity,  as  in  N.  i.  falls 


GRE 


reft  there  in  Equilibria  ;  then  will  that  Plane,  in 
the  Body  or  Solid  which  anfwers  perpendicularly 
to  the  Edge  of  the  Hypomochlion ,  be  one  of  the 
Planes  of  Gravity  :  Then  find  out  fuch  another , 


without  the  Bafe,  it  will  tumble  over  ;  but  when 
it  falls  within,  as  in  N.  3.  it  will  only  Aide  down* 

Of  the  mathematical  Way  of  finding  Centres 
of  Gravity  :  See  Centres  of  Gravity. 

I  fhall  here,  from  Sturmius ,  give  you  a  good 
mechanical  or  pra&ical  Way  for  finding  the  Centre 
of  Gravity  of  regular  or  irregular  Solids ;  by  which 
alfo  the  Plane  of  Gravity,  and  the  Diameter  ot 
Gravity,  may  be  determined.  Apply  to  the  Solid 
fufpended  by  a  Rope,  as  CD,  on  both  Sides  of  it, 
the  Perpendiculars. E  G,  and  F H,  lo  that 
may  touch  in  the  Lines  /if,  L  M,  which  mould 
be  mark’d  out  with  Chalk,  and  then  be  joined 
above  and  below  by  the  tranfverfe  Perpendiculars 
/£  KM.  fo  that  one  of  the  Planes  of  Gravity, 
/A,  M  L,  may  be  gained  i  Alfo  having  turned  the 


Solid  about,  find  out,  after  the.  fame  manner,  an¬ 
other  fuch  Plane  of  Gravity,  li,  k  m,  which  will 
cut  the  former  above  in  D,  and  below  in  d  ]  and 
then  the  Diameter  of  Gravity  Dd  will  be  had. 
Then  hang  the  Solid  tranfverfly,  and  the  lame 
Way  find  another  Diameter  of  Gravity  N  P, 
which  will  cut  the  former  in  0 ,  the  Centre  ot  Gra - 

^  And“  m  Tome  Cafes,  there  may  be  yet  ufed  a 
more  Compendious  Way  .!  viz.  Lay  the  given 
Solid  A  B  on  the  fine  Edge  CD,  of  any  Hypo, 
mocblion ,  turning  and  moving  it  about  till  it  will 


by  polling  the  Solid  another  Way  oblique  to  thfe, 
former,  lb  will  their  common  Stttion  be  one  of 
the  Diameters  of  Gravity.  Laftly,  roll  the  Solid 
into  another  Polition,  and  then  repeat  the  former 
Way  of  finding  another  Plane  and  Diameter  of 
Gravity  ;  fo  fhall  the  Interfeftion  of  this  Diameter 
of  Gravity  with  the  former  be  the  Centre  of  Gra • 
vity  fought. 

GRAVITY,  [in  Hydrofaticks,']  is  the  Laws  of 
Bodies  gravitating  in  Fluids;  and  is  either  Abfo- 
lute  or  Specif  ck. 

Abfolute  GRAVITY,  is  the  whole  Force  where¬ 
with  the  Body  tends  downwards,  call’d  True  Gra - 
vity. 

Specif  ck  GRAVITY,  is  the  Excefs  of  Gravity 
in  any  Body,  above  that  of  an  equal  Quantity  or 
Bulk  of  another;  called  alfo,  Relative,  Compara¬ 
tive,  and  Apparent  Gravity. 

GRAVITY,  [in  Mufck,~\  is  an  Affeftion  of 
Sounds  whereby  it  becomes  denominated  Grave , 
Low,  or  Flat. 

GREAT  Bear :  See  Urfa  Mayor. 

GREAT  Circle-Sailing ,  is  conducing  a  Ship  ( if 
it  be  poffible)  in  the  Arch  of  a  great  Circle,  which 
paifes  thro’  the  Zenith  of  the  two  Places  from 
whence  and  to  Which  fhe  is  bound.  But  this  from 
Method  is  not  practicable  at  Sea,  tho’  the  nearer  a 
Ship  can  keep  to  it,  the  better.  See  Sir  Jonas 
Moor's  Navigation. 

GREAT  Circles  of  the  Globe  or  Sphere,  are  thole 
whole  Plane  palling  thro’  the  Centre  of  the  Sphere, 
divides  it  into  two  equal  Parts  or  Hemifpheres ;  of 
which  there  are  Six  drawn  on  the  Globe,  viz.  the 
Meridian ,  Horizon,  Equator ,  Ecliptick ,  and  the 
two  Colures  :  Which  lee* 

GREE,  from  the  French  Word  Gre ,  figmfies  in 
our  Law,  Contentment  ox  Satisfaction.  Thus  in 
2  R.  II.  c.  15.  to  make  Grce  to  the  Parties,  is  to 
give  them  Contentment  ot  Satisfaftion  for  an  Of¬ 
fence  done  to  them.  So  in  35  E.  III.  c.  ip.  Tis 
appointed  that  Judgment  fhall  be  put  in  Difpenle, 
’till  Gree  be  made  to  the  King  of  his  Debt.  Hence 

Jeree,  Agreement ,  &c.  ^  _  _ 

GREEK  Orders ,  [in  Architecture ,]  are  the  Do- 
rick,  Mick,  and  Corinthian ,  in  Contradiftinftion 
to  the  Roman,  which  are  the  Tufcan ,  and  Compo¬ 
site. 

J  GREEN -Cloth,  or  Count ing-Houfe  of  the  King's 
Houfhcld,  is  fo  called,  becaule  the  Table  ftands  al¬ 
ways  covered  With  a  Green  Cloth :  Here  lit  the 
Lord-Steward,  Treafurer  of  the  King’s  Houle, 
Comptroller,  Mafter  of  the  Houlhold,  Cofferer, 
two  Clerks  of  the  Green-Cloth,  and  two  Clerks 
ComptrpUetvfor  Daily  taking  the  Accounts  ol  all 
Expenees  of  tlibFIoulhold,  making  Provilions  and 
*  •  ordering 
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ordering  Payment  for  the  lame,  for  the  good  Go- 
vernment  of  the  King’s  Servants,  and  paying  the 
Wages  of  thole  below  Stairs. 

GREEN  -Wax,  [in  Law ,]  dgnides  the  Eftreats 
of  Fines,  llfues,  and  Amerciaments  in  the  Exche¬ 
quer,  under  the  Seal  of  that  Court  made  in  Green 
Wax,  to  be  levy’d  in  the  County  :  See  Foreign  Ap- 
pofer. 

GREGARIOUS  Birds ,  are  fuch  as  do  not  live 
folitarily,  but  alfociate  in  Flights  or  Coveys,  a 
great  many  together  in  Company. 

GREGORIAN  Calendar  Ihews  the  new  and 
full  Moon  witli  the  Times  of  Eajler ,  and  the 
moveable  Feads  that  depend  on  it,  by  means  of 
Epa&s  difpos’d  thro’  the  feveral  Months  of  the 
Gregorean  Year  ;  and  is  different  from  the  "Julian 
both  in  the  Form  of  the  Year,  and  in  that  it  ules 
Epa&s  in  Head  of  Golden  Numbers.  See  EpaCl, 
and  Golden  Number. 

GREGORIAN  Epocha^  is  the  Epocba  or  Time 
whence  the  Gregorian  Calendar  or  Computation 
took  Place.  See  Epocha. 

GREGORIAN  Year ,  the  New  Account ,  or  New 
Sti/e ,  mllituted  upon  the  Reformation  of  the  Ca¬ 
lendar  by  Pope  Gregory  XIII.  (from  whom  it 
takes  the  Name)  in  the  Year  1582  ;  whereby  ten 
Days  being  taken  out.  of  the  Month  of  OCiober ,  the 
Days  of  their  Months  go  always  ten  Days  before 
ours :  As  for  Indance,  their  Eleventh  is  our  Fird 
Day  :  Which  New  Stile  or  Account ,  is  ufed  in  mod 
Parts  beyond  the  Seas;  and  is  called,  from  Pope 
Gregory,  the  Gregorian  Account. 

GRENADO:  See  Grenade-Shell. 

GREUT,  is  the  Miners  Word  for  the  Earthy 
Part  of  what  they  dig  up,  and  which  hath  no 
Mine  or  Oar  in  it,  but  is  peculiar  to  each  particu¬ 
lar  Load ,  i.e.  luch  a  Load  hath  Inch  a  coloured 
G reut.  The  common  Earth,  which  is  the  lool'e 
Mold  above  the  Shelf,  in  which  find  the  Sboad , 
they  call  Deads. 

GRIPE  of  a  Ship ,  is  the  Compafs  or  Sharpnefs 
of  her  Stem  under  Water,  and  chiefly  towards  the 
Bottom  of  the  Stem  :  And  the  Dedgn  of  fhaping 
her  fo,  is  to  make  her  gripe  the  mere,  or  keep  a 
good  Wind ;  for  which  end  lometimes  a  falfe  Stem 
js  put  on  upon  the  true  one. 

GRIPE  alio  is  the  Sea  Phrafe  for  a  Ship’s  being 
apt  to  run  her  Head  or  Note  too  much  into  the 
Wind,  for  then  they  fay  She  Gripes.  And  there 
are  two  Caufes  of  this  Eftett ;  either  over-loading 
a  Ship  a-head,  the  Weight  of  which  prelfes  her 
Head  fo  down,  that  it  is  not  apt  to  fall  ('ft  from 
the  Wind  ;  or  elfe  the  Staying  or  Setting  her  Mads 
too  much  aft,  which  will  always  be  a  Fault  in  a 
ihort  Ship  that  draws  much  Water,  and  will  caufe 
her  to  be  continually  running  into  the  Wind  :  But 
in  Floaty  Ships ,  if  the  Mads  be  not  dayed  very 
far  aft,  they  will  never  keep  a  good  Wind. 

GROMETS,  [in  a  Ship,']  are  fmall  Rings  faden- 
ed  to  the  upper  Side  of  the  Yard  of  a  Ship,  by  Sta¬ 
ples,  to  tie  unto  it,  or  to  faden  the  Lafkets. 

GROOVE,  is  the  Shaft  or  Palfage  into  the  Lead 
.Mines,  and  by  which  they  draw  up  their  Oar. 

GROSSE.  Formerly  a  Villain  in  Grofs ,  was 
fuch  a  fervile  Per  foil  as  was  not  appendant  or  an¬ 
nex’d  to  the  l  and  or  Mannor,  and  to  go  along 
with  the  Tenure  as  an  Appurtenance  of  it;  but 
was,  like  the  other  Perfonal  Goods  and  Chatties  of 
his  Lord,  at  his  Lord’s  free  Plealiire  and  Difpofal. 
And  thus  Advoufon  in  Grofs ,  is  didmguilh’d  from 
Advoufon  Appendant. 


GROTESK  Work,  is  a  Work  or  Compofition 
in  Painting  and  Sculpture,  in  the  grotel’que  Man¬ 
ner  orTafte;  confiding  either  of  Things  which  are 
merely  imaginary,  and  have  no  Exidence  in  Na¬ 
ture,  or  of  Things  which  are  turned  or  didorted 
out  of  the  way  of  Nature,  fo  as  to  raife  Surprize 
and  Ridicule.  The  fame  that  is  fometimes  call’d 
Antique. 

GROTESQUES,”'  [  in  Architecture ,  ]  little 

GROTESRS,  J*  fanciful  Ornaments  of  Ani¬ 
mals,  intermixt  with  Foliages,  Fruits,  &c. 

GROUND,  [in  Fainting, ]  is  the  Surface  upon 
which  the  Figures  and  other  Objects  are  drawn, 
rais’d,  or  reprefented  ;  or  it  is  properly  fuch  Parts 
of  a  Piece  which  have  nothing  reprefented  on  them. 

GROL^ND  Plates ,  [in  Architecture,']  are  the 
outermod  Pieces  of  Timber  lying  on  or  near  the 
Ground,  and  framed  into  one  another  with  Mor- 
tiifes  and  Tennons :  In  thefe  alfo  are  Mortilfes 
made  to  receive  the  Tennons  of  the  Joids,  the 
Summer,  and  Girders  ;  and  fometimes  the  Trim¬ 
mers  for  the  Stair-Cafe  and  Chimney-Way,  and 
the  Binding  Joids. 

GROUND  Tackle,  is  the  Sea  Term  for  a  Ship’s 
Anchor,  Cables,  &c.  in  general ;  or  whatever  is 
neceffary  to  make  her  ride  fafe  at  Anchor  in  proper 
Ground. 

GROUND  Timbers,  in  a  Ship,  are  thole  Tim¬ 
bers  which  lie  on  her  Keel,  and  are  fadenecl  to  it 
with  Bolts  through  the  Keellon.  They  are  fo  cal¬ 
led,  beeaufethe  Ship  lies  at  red  upon  them  when 
fhe  is  a-ground. 

GROUNDING  of  a  Ship,  is  bringing  of  her  on 
Ground  to  be  trimmed,  made  clean,  ferubbed,  or 
have  fome  Leak  Hopp’d  in  her. 

GROUPS,  with  regard  to  the  Dejign ,  are  Combi, 
nations  of  divers  Figures  which  have  relation  to 
each  other,  either  on  Account  of  the  A£tion,  or  of 
their  Proximity,  or  the  Effeft  they  have. 

GROUPS,  with  regard  to  the  Claire  obfeuro,  are 
Bodies  of  Figures  wherein  the  Lights  or  Shadows 
are  diffus'd  in  fuch  a  manner,  as  that  they  drike 
the  Eye  together,  and  lead  it  naturally  to  condder 
them  in  one  View. 

GROUP  of  Columns,  [in  Architecture^]  is  three 
or  four  Columns  joined  together  on  the  lame  Pe- 
dedal. 

GROUP  [in  Mufick,]  is  one  of  the  kinds  of  Di¬ 
minutions  of  long  Notes,  which  in  the  working 
forms  a  fort  of  Group,  Knot,  Bufh,  or  the  like. 
It  condds  ufually  of  four  Crotchets,  Quavers  or 
Semiquavers,  tied  together,  at  the  Difcretion  of 
the  Computer. 

GRUME,  [in  Phyfck ,]  a  Particle  of  Blood, 
Milk,  or  other  Fluid,  coagulated,  thickened, 
hardened ;  or  that  is  not  fufticiently  thin  and  di¬ 
luted. 

GRY,  according  to  Mr.  Lock,  is  a  Meafure  con¬ 
taining  ~  of  a  Line  :  A  Line  is  TV  of  an  Inch,  an 
Inch  t4  of  a  Philofophical  Foot,  and  a  Philofo- 
phical  Foot  is  ~  of  a  Pendulum,  whole  Diadromes 
or  Vibrations,  in  the  Latitude  of  45  Degrees,  are 
each  equal  to  one  Second  of  Time,  or  of  a 
Minute. 

GRYPHUS,  [  probably  of  ypvoroc  crooked,  Gr.J 
a  fort  of  crooked  Pincers  ufed  by  Surgeons. 

GUARANTEE  [in L^awf]  a  Warrantee,  or  him 
whom  the  Warranter  undertakes  to  indemnify,  or 
fecure  from  Damage. 

GUARANTEE,"!  dgnides  alfo  a  Warranter , 

GUARANTY,  J  or  one  who  undertakes  or 
obliges  himfelf  to  fee  a  fecond  Perfon  perform, 

what 


G  U  L 


G  U  N 


what  he  has  llipulated  to  a  third  ;  as  a  Guaranty 
of  a  Treaty. 

GUARD,  [in  the  Military  Art,~\  fignifies  a 
Duty  or  Service  paid  by  the  Soldiers,  to  fecure 
the  Army  or  Place  from  the  Surprizes  and  Efforts 
of  the  Enemy  ;  and  of  this  there  are  feveral  Kinds : 
As,  I.  The  Main  Guard ;  which  is  that  from 
whence  all  other  Guards  are  detach’d:  Thole  who 
are  to  mount  the  Guard,  meet  at  the  reipeftive 
Captains  Quarters,  and  are  carried  from  thence  to 
the  Parade  ;  where,  after  the  Whole  Guard  is 
drawn  up,  the  Email  Guards  are  detach’d  for  the 
Pofis  and  Magazines ;  and  then  the  fubaltern  Offi¬ 
cers  throw  Lots  for  their  Guards  ;  and  are  com¬ 
manded  by  the  Captain  of  the  Main  Guard,  i.  Ad¬ 
vance  Guard ,  is  that  Party  of  Horfe  or  Foot  which 
march  before  a  Body,  to  give  Notice  of  approach¬ 
ing  Danger.  When  an  Army  is  upon  their  March, 
the  Grand  Guards  which  Ihould  mount  that  Day, 
ferve  as  Advance  Guards  to  the  Army.  That  Imall 
Body  alfo  of  12  or  1 6  Horle,  which  are  polled  un¬ 
der  a  Corporal  or  Quarter-mailer  before  the  Grand 
Guard  of  a  Camp,  are  called  the  Advance  Guard. 
2.  Grand  Guard ,  are  three  or  four  Squadrons  of 
Horle  commanded  by  a  Field  Officer,  and  polled 
before  the  Camp,  on  the  Right  and  Left  Wing, 
towards  the  Enemy,  for  the  Security  of  the  Camp. 
4.  In  a  Camp  alfo  every  Battalion  polls  a  Imall 
Guard,  commanded  by  a  fubaltern  Officer,  about 
100  Yards  before  its  Front;  and  this  is  called  the 
Quarter  Guard.  As,  5.  That  fmall  Guard  of  Foot 
which  a  Regiment  of  Horle  mounts  in  the  Front 
of  the  Regiment,  under  a  Corporal,  is  call’d  the 
Standard  Guard.  There  is  alfo,  6.  The  Picquet 
Guard ;  which  is  a  good  Number  of  Horle  and 
Foot,  which  keep  themfelves  always  in  a  Readi- 
nefs  in  cale  of  an  Alarm  :  The  Horle  are  faddled, 
and  the  Riders  booted,  all  the  while  ;  and  the 
Foot  draw  up  at  the  Head  of  the  Battalion  at  the 
Beating  of  the  Tattou',  but  afterwards  return  to 
their  Tents,  where  they  are  in  aReadmels  to  march 
upon  any  fuddden  Alarm.  This  Guard  is  to  make 
Relillance,  in  Cale  of  an  Attack,  ’till  the  Army 
can  get  ready. 

GUARDANT,  the  Term  in  Heraldry  for  a 
Lion  born  in  a  Coat  of  Arms,  when  his  Face  is 
turned  towards  the  Speftator,  and  he  appears  in  a 
Pofture  of  Guard  or  Defence  (as  it  were)  of  himlelf. 

GUARD  Cock:  See  Gardecaut. 

GUARDIAN  of  the  Spiritualities ,  is  he  that 
collects  the  Spiritualities  of  any  Biihoprick  during 
the  Vacancy  of  that  See.  The  Dean  and  Chapter 
of  Canterbury  are  Guardians  of  the  Spiritualities 
for  the  whole  Diocefe  and  Province,  during  the 
Vacancy  of  that  Archbilhoprick. 

GUDGIONS,  in  a  Ship,  are  the  Eyes  drove 
into  the  Stern-Pofi,  into  which  the  Pintles  of  the 
Rudder  go,  to  hang  her  on. 

GUER1TE,  in  Fortification ,  is  a  fmall  Tower 
of  Wood  or  Stone,  plac’d  ufually  on  the  Point  of 
a  Baftion,  or  on  the  Angles  of  the  Shoulder,  to 
hold  a  Centinel,  who  is  to  take  care  of  the  Ditch, 
and  to  watch  out  again!!  Surprizes. 

GUEST-ROPE,  is  that  Rope  by  which  the 
Boat  is  kept  from  Steeving. ,  or  going  too  much  m 
and  out,  as  file  lies  in  the  Tow  of  a  Ship. 

GULA  or  Gullet :  See  Oefophagus. 

GULE  of  Auguji ,  is  the  Day  of  St.  Peter  ad  Vin¬ 
cula ,  celebrated  formerly  and  now  on  the  firlt  of 
Auguft.  See  Hcfpinion  de  Origine  Fefiorum ,  Fol.  8$. 

GULE,1  [in  Architecture, ~]  a  wavy  Member, 

GOLA,/  the  Contour  of  which  relembles  the 
Vo!.  I. 


Letter,  commonly  call’d  by  the  Englijh  Workmen 
an  Ogee ;  and  by  the  Greeks  a  Cymatium. 

GULBE,  [in  ArchiteClurefX  the  lame  with 

/'-r  '  u  J 

Cx  orge. 

GULES:  So  the  Heralds  call 
the  Red  Colour  in  the  Arms  of  Gen¬ 
tlemen  ;  but  in  thofe  of  the  Nobi¬ 
lity  they  call  it  Ruby ;  and  in  So¬ 
vereign  Princes  Coats  Mars.  ’Tis 
expreifed  in  Engraving  by  perpen¬ 
dicular  Strokes  or  flatches,  thus. 

GULF,  [in  Geography, ]  is  a  Part  of  the  Ocean 
or  great  Sea,  which  runs  up  into  the  Land  thro’ 
narrow  Paffages,  which  are  called  Streigbts  ;  as  the 
Gulf  of  Florida  in  America,  the  Arabian  Gulf  or 
Red  Sea  in  Africa ,  the  Perjian  Gulf  in  Afia,  and 
the  Gulf  of  Venice,  or  the  Adriatick  Sea  in  Europe . 

GUMMA  Gallicum.,  is  by  fome  the  Term  for 
the  eating  out  of  a  Bone  in  the  French  Pox. 

GUMMATA,  [in  Medicine ,]  a  lort  of  Tu¬ 
mours,  lo  called  from  the  Refemblance  of  their 
Contents  to  Gums. 

GVN-Powder.  The  wonderful  Explofion  of 
this  mifcbievous  Compofition  (when  it  is  kindled) 
l'eems  to  arife  from  hence  :  That  the  Sulphur  and 
Coal-duft  being  Bodies  very  quickly  fet  on  Fire, 
they  do  very  fwiftly  accend  the  Nitre  ;  whole 
Spirit  being  thereby  Tariffed,  breaks  out  with  a 
violent  Explolion,  like  the  heated  Vapour  of 
Water  out  of  an  JEolipyle.  The  Sulphur  alio 
being  of  a  volatile  Nature,  is  itffelf  alio  converted 
into  Vapour,  and  lb  encreafes  the  Explofion  ; 
and  that  Part  of  it  which  is  of  an  Amid  Nature, 
(as  that  Spirit  which  they  call  Oil  of  Sulphur 
per  Camp anam)  upon  the  Accenlion,  breaks  out 
and  entring  into  the  fix’d  Body  of  the  Nitre, 
loofens  and  lets  out  its  latent  Spirit  alfo,  hereby 
producing  a  yet  much  greater  Fermentation  and 
Heat. 

And  if  you  mingle  Salt  of  Tartar  with  Gun- 
Powder,  and  let  that  Mixture  be  gradually  heated 
’till  it  come  to  take  Fire,  the  Explofion  will  be¬ 
come  much  more  quick  and  violent ;  and  this  can 
arife  from  no  other  Caule  than  from  the  Aftion  of 
the  Vapour  of  the  Gun-Powder  on  the  Salt  of 
Tartar.  By  what  Means  the  fmall  Particles  of 
Bodies  do  aft  upon  one  another  with  this  im- 
menfe  Violence,  you  will  find  under  the  .Word 
AttraSlion. 

How  to  prepare  Pulvis  Pyrius,  or  Gun-Powder. 

The  Compofition  and  Preparation  of  Gun. 
Powder,  is  not  only  very  well  known  to  luch  as 
are  profelfed  Pyrotechnicians,  but  likewife  to  ma¬ 
ny  of  thofe  who  never  make  ufe  of  it  but  for 
Mufquets,  Piftols,  and  luch  light  Fire  Arms: 
Nay,  what  is  very  odd,  the  very  Pealants  in  our 
Country  have  learned  to  make  it  with  their  own 
Hands,  without  the  Help  of  any  artificial  Engines, 
or  chymical  Apparatus :  For  (and  I  think  it  will 
not  be  very  improper  in  this  Place,  to  make  the 
Digreffion)  I  have  feen  many  of  the  Inhabitants  of 
Podolia  and  Vkrania,  whom  we  now  call  CcJJ'acks , 
who  make  their  own  Powder  after  a  Method  en¬ 
tirely  contrary  to  the  Praftice  of  our  Pyrotechni¬ 
cians.  For  Example:  They  put  certain  Quanti¬ 
ties  of  Saltpeter,  Sulphur,  and  Charcoal,  into  an 
Earthen  Pot,  (the  due  Proportions  of  which  they 
have  attained  to  by  long  Ufe)  then  pouring  frelli 
Water  upon  them,  they  boil  them  over  a  flow 
3  U  u  y  Fire, 
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Fire,  for  two  or  three  Hoars,  ’till  all  the  Water 
is  totally  evaporated,  and  that  their  Compolition 
is  become  very  thick  ;  then  taking  it  out  of  the 
Pot,  they  dry  it  in  the  Sun,  or  fome  warm  Place, 
in  a  Thing  like  a  Frying-pan;  they  then  pals  it 
through  a  Pan,  fearce,  and  make  it  into  very  fmall 
Grains.  There  are  others  of  them  that  pound  their 
Compofition,  and  incorporate  it  in  an  Earthen 
Porringer,  or  grind  it  upon  fome  fmooth  polifhed 
Stone  ;  then  moiften  it,  and  corn  it,  and  bring  it 
tofuch  a  degree  of  Perfection,  that  it  ferves  them 
as  well  as  if  it  had  been  prepared  by  the  moll  in¬ 
genious  Artift  in  the  World. 

It  will  therefore  be  to  little  purpofe  to  dwell 
upon  this  Article,  or  to  give  a  Detail  of  the  Pre¬ 
paration  of  our  Powder  ;  I'o  1  lhall  only  prelent 
vou  with  lome  excellent  and  approved  Compofi- 
tions  for  the  making  three  Sorts  of  Gun-powder. 


Compofition  for  Cannon-Powder. 


Of  Saltpetre 
Of  Sulphur 
Of  Charcoal 

Of  Saltpetre 
Of  Sulphur 
Of  Charcoal 


Pounds 

—  loo 

—  25 
-  25 


100 

20 

24 


Compofition  for  Mufquet -Powder. 


Of  Saltpetre 
Of  Sulphur  ■ 
Of  Charcoal 

Of  Saltpetre 
Of  Sulphur 
Of  Charcoal 


Compofition  for  Pijlol-Powder. 


Pounds. 

—  100 

-  18 

-  20 


Of  Saltpetre 
Of  Sulphur  - 
Of  Charcoal 

Of  Saltpetre 
Of  Sulphur 
Of  Charcoal 


100 

15 

18 


Pounds. 
—  100 

-  12 

-  15 


100 

12 

15 


As  you  pound  or  grind  your  mixture  of  Cannon 
or  Mufquet  Powder,  you  may  fprinkle  it  gently 
with  freih  Water  only,  or  Vinegar,  Urine,  or 
Brandy.  But  if  you  would  have  yourPiftolPow. 
der  Wronger  than  ordinary,  you  mufl  now  and 
then  fprinkle  your  Compolition  whilft  it  is  in  the 
Mortar  with  the  following  Liquor  ;  with  Water 
ot  Orange,  Citron,  or  Lemon  Peel,  diftilled  with 
an  Alembick ,  or  any  other  Chymical  Organ  ;  and 
let  it  all  be  well  pounded  or  ground  for  the  Space 
of  24  Hours ;  then  corn  it  very  finely. 

Now  this  Liquor  is  made  of  twenty  Meafures  of 
Brandy,  twelve  Meafures  of  EfTence  or  Spirit  of 
white  Wine  Vinegar,  four  Meafures  of  Spirit  of 
Nitre,  two  Meafures  of  common  Water  of  Sal 
Armoniack ,  one  Meafure  of  Camphire,  dilfolved 
in  Brandy,  or  pulverized  with  Sulphur ;  or,  in 
Ihort,  reduced  to  an  Oil,  with  Oil  of  fweet  Al¬ 
monds. 

In  the  fecond  Part  of  our  Artillery  1  fhall  give 
you  the  Figure  of  the  Hand-Mill  which  is  ufed  in 
making  Gun-Powder,  together  with  a  great  many 


other  Machines  and  Engines,  which  are  ufually 
referved  in  Arfenals ,  and  Magazines  of  Artillery. 

It  is  arrange  and  moft  aftonifhing  Property  of 
Gun-Powder,  that  it  lhould  have  a  more  violent 
EfteCt  when  corned,  than  when  in  a  fine  Flower  or 
Meal ;  the  Reafon  of  which  I  fhall  leave  to  the 
Difcufiion  of  thole,  who  make  it  their  particular 
Bufinefs  to  infinuate  themlelves  into  the  wonder¬ 
ful  Secrets  of  Nature.  I  content  my  felf  with  ha¬ 
ving  been  taught  by  long  Practice,  that  if  in  any 
Gun  the  Powder  he  rammed  down  too  hard,  lo 
that  the  Corns  of  it  lofe  their  Figure,  or  are  in  the 
leaf!  pulverized ;  it  will  by  that  Means  be  diverted 
of  much  of  its  Force,  and  will  not  drive  out  the 
Bullet  with  that  Violence  it  would  have  been  ca¬ 
pable  of,  if  it  had  been  gently  pufhed  down  to  the 
Bottom  of  the  Piece.  And  we  have  fometimes  ob. 
ferved,  that  ita  Power  has  been  l'o  far  diminifhed 
by  this  Mea  is,  that  it  has  hardly  been  able  to 
overcome  the  Relirtance  of  the  Bullet,  and  diflodge 
it  from  the  Piece.  The  fame  thing  happens  if 
Powder  is  wet,  which  being  thereby  deprived  of 
its  expullive  Force,  burns  lazily,  and  without 
EffeCt;  fo  that  if  any  Piece  be  charged  with  it, 
and  you  fet  Fire  to  it,  it  will  be  lo  far  from  being 
able  to  drive  out  the  Ball,  that  it  will  all  burn 
out  at  the  Touch-hole.  How  it  comes  to  pals  that 
Gun-powder,  by  being  bruifid  and  reduced  to  a 
lofi  f  lower  or  Meal,  lofes  thus  its  Vertue  and 
Activity,  mult  be  owing  to  the  Rays  of  Fire, 
which,  though  it  be  the  moft  fubtile  and  aCtive 
cf  all  Elements,  yet  is  not  fiifhciently  fine  to  pe¬ 
netrate  and  enkindle  at  once  a  hard  compacted 
Body  at  the  very  Moment  it  feizes  upon  it.  This 
AlTertion  needs  no  Proof  to  confirm  it ;  for  Expe¬ 
rience  fhews  us,  with  regard  to  Metals,  that  the 
more  folid  and  hard  they  are,  the  lets  eafily  are 
they  aCted  upon  by  Fire  :  On  the  contrary,  fuch 
as  are  more  porous,  and  loofly  compacted,  are 
quickly  heated ;  which  is  to  be  attributed  to  the 
Largenefs  of  their  Pores,  which  readily  admit  the 
Fire.  This  may  be  applied  to  Gun-powder;  for 
when  it  is  rammed  and  compelled  into  a  folid 
Body,  the  Fire  not  meeting  with  Interftices  pro¬ 
per  for  its  immediate  Conveyance  through  the 
whole  Mafs,  it  is  obliged  to  confume  it  by  degrees, 
as  long  as  any  of  it  remains,  except  it  befuftocated. 
Something  ot  this  kind  may  be  faid  of  Powder 
that  is  fcattered  about,  and  is  not  gathered  toge¬ 
ther  before  it  is  fired;  but  neverthelefs  with  this 
difference,  that  in  this  Cafe  the  effential  Strength 
of  the  Gun-powder,  or  rather  the  Fire  in  it,  is 
not  any  way  diminifhed,  but  its  ACtion  is  inef¬ 
fectual,  becaufe  of  the  Diltance  of  its  Parts ;  it  ads 
in  this  Cafe  by  aSucceflion  of  fmall  ACtion,  which 
might  have  been  confiderable  if  collected  together 
into  one  ACt.  Thofe  who  are  but  little  verfed  in 
Pyrotechnics,  may  have  experienced  the  Truth  of 
what  I  have  here  faid.  The  Reafon  I  have  given 
why  Powder  when  it  is  corned  is  more  aCtive  and 
powerful  than  when  pulverized,  may  ferve  in 
fome  meafure  to  clear  up  that  Difficulty ;  add  to 
which,  the  Vertue  of  the  Saltpetre  feems  to  be 
much  more  united  with  the  Sulphur  and  the  Char¬ 
coal  when  in  a  clofeCorn,  than  when  mealed  or 
pulverized.  To  this  let  us  add,  that  if  you  take 
a  very  long  piece  of  Cannon,  and  fill  it  up  to  the 
Muzzle  with  well  corned  Powder  and  fet  Fire  to 
it  at  the  Muzzle,  and  not  at  the  Touch-hole  as 
ufual,  neither  the  Fire  nor  the  Powder  will  do  the 
leaft  Damage  in  this  Cafe  to  the  Piece,  in  as  much 
as  the  Fire  aCts  upon  the  Powder  by  Progreffion, 
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and  not  inftantaneoully :  Belides,  the  Fire  will 
move  downwards,  which  is  the  Reverie  of  its  na¬ 
tural  Property  ot  afting  upwards;  or,  to  l'peak 
more  properly,  it  not  being  clofely  conlined,  and 
meeting  with  nothing  to  obftruft  its  perfeft  Liber¬ 
ty,  it  burns  out  of  the  Muzzle  of  the  Piece. 

I  cannort  pafs  over  the  Opinion  of  fome  who 
are  not  very  knowing  as  to  this  Matter,  and  who 
imagine  the  larger  any  Gun-powder  is  corned,  the 
more  lively  it  will  be  ;  which  at  firft  does  not  ap- 
ear  unlikely,  and  feems  to  agree  with  what  I 
ave  been  laying  above  j  but,  on  the  other  lide,  the 
Conlequence  of  it  is  wrong;  becaule  large  Grains 
are  not  fo  readily  accended,  or  inflamed,  as  linall 
ones:  And  Experience  in  Fireworks  teacheth  us, 
that  that  Powder  which  is  in  the  leaft  Corns,  is 
more  vigorous  than  that  whole  Grains  are  the  lar- 
gelt  ;  and  the  Reafon  is,  becaufe  the  l’mall  ones 
conceive  the  Fire  more  readily  ;  add  to  this,  that 
they  are  more  impregnated  with  Saltpetre  (the 
very  Life  of  it  all)  than  the  others  ;  and  hence  it 
is  that  they  corn  it  1'mall  for  the  Mufquet  and  l’i- 
Rol,  Sc.  and,  on  the  contrary,  take  Ids  Trouble 
with  it  when  deligned  for  the  Ufe  of  Cannon  :  For 
as  all  great  Pieces  of  Ordnance  naturally  require  a 
much  greater  Quantity  of  Powder  than  the  fm all 
portable  Fire  Arms,  it  is  but  reafonable  that  the 
Powder  prepared  for  the  former,  Ihould  be  coarler 
than  that  deligned  for  the  latter;  and  indeed  it  is 
not  only  reafonable,  but  neceflary  likewife,  to  the 
End  that  its  Interftices  being  the  larger,  the  Fire 
may  have  the  better  Convenience  of  penetrating 
through  the  whole  Mals  of  it,  and  of  attending  it 
at  once.  Now  Nicholas  Tartagalia ,  in  his  Book  ill. 
Quell,  io.  gives  this  Reafon  why  Mufquet  and 
Piftol  Powder  ought  to  be  corned  :  It  is  (lays  he) 
to  the  end,  that  that  Quantity  of  Powder,  which 
is  the  exaft  Charge  of  fuch  Arms,  may  be  more 
conveniently  poured  out  of  the  Bandeliers,  (which 
are  little  wooden  Meafures  to  hold  juft  a  Load) 
and  that  it  may  run  the  more  freely  down  the 
Barrel  of  the  Piece  ;  (although  the  Bandelier  is 
exaftiy  of  the  fame  Calibre  as  the  Piece)  which 
could  not  eaiily  be  done  if  the  Powder  was  in  a 
Flower,  or  pulverized ;  becaufe  the  finall  Particles 
of  it  cohering  together,  it  would  all  tumble  down 
at  once  into  the  Barrel,  and  meet  with  lome  Diffi¬ 
culty  in  its  Defcent,  particularly  if  the  Priming- 
pan  was  lhut  dofe  ;  for  in  that  Cafe  it  would 
happen  that  the  Air  in  the  Bottom  or  lower  Part 
of  the  Barre^  having  no  opportunity  of  efcaping 
out  at  the  Tbuch-hole,  and  the  Denlity  of  the  de¬ 
fending  Flour  not  admitting  of  its  Excurlion 
upwards,  it  would  in  the  end  be  fo  violently  com- 
preffed,  as  to  repel  the  Powder  or  Flour  by  its 
elaftick  Force  ;  lb  that  it  would  be  impoflible  to 
load  fuch  Arms  with  it,  with  any  manner  of  Ex* 
pedition.  But  this  Accident  never  happens  with 
regard  to  grained  Powder,  in  as  much  as  the  Air 
in  the  Barrel  is  at  perfett  Liberty,  by  having  the 
Power  of  efcaping  through  its  Inter  ftices.  Howe¬ 
ver,  great  Pieces  of  Artillery  are  by  no  means  lia¬ 
ble  to  this  Inconvenience  ;  becaufe  the  Powder  is 
always  conveyed  into  them  by  a  Ladle.  Here  is 
a  way  of  Reafoning  that  has  fome  Ihew  of  Truth 
on  its  Side,  though  it  is  far  from  accounting  fufti- 
ciently  for  the  Necellity  of  corning  Gun-powder  : 
But  he  is  mod  ftrangely  out  of  the  way,  when  he 
fays,  that  Cannon  Powder  need  not  be  corned  at 
all ;  which  I  abfolutely  deny,  and  cannot  but 
think,  from  his  wretched  manner  of  arguing,  that 
he  (Tartagalia )  was  lb  far  from  having  ever  heard 


or  feen  the  wonderful  Effefts  of  Cannon  Powder 
upon  fuch  perilous  Oocalions,  as  the  Wars  in  his 
Time  abounded  with,  that  he  never  had  fo  much 
as  a  Sight  of  any  of  the  Powder  ltlelf. 

GTJN-/?00w,  [in  a  Ship(]  is  the  Apartment  un- 
der  the  great  Cabin ;  where  the  Mafter  Gunner  and 
his  Crew  rendezvous,  get  ready  their  Cartridges, 
and  do  all  Things  belonging  to  their  Bulinefs. 

GUNTER’S  Line^  is  the  common  Line  of  Num - 
hers ,  invented  firft  by  Mr.  Gunter ,  and  fo  com¬ 
monly  known  that  there  is  no  need  of  a  Deftrip- 
tion  of  it  here ;  it  being  not  only  done  by  the  In¬ 
ventor  in  his  Book  of  the  Se£lor,  but  alio  by  Eve - 
rard ,  Brawn ,  Partridge ,  in  their  Hiding  Rules,  and 
almoft  every  one  that  hath  written  of  Practical 
Mathematicks. 

GUNTER’S  Line.  I  lhall  now  give  you  the 
Cenltitution  and  Ule  of  this  famous  Line.  Pro¬ 
vide  a  Ruler  of  any  Metal,  Wood,  &c.  that  is  pro¬ 
per,  of  any  Length,  (the  larger  the  better)  and 
according  to  the  deligned  Length  of  your  Line  of 
Numbers,  divide  a  Line  of  the  fame  Length  into 
ioooo  equal  Parts ;  and  then  having  Recourle  to 
a  Table  of  Logarithms,  take  oft  from  the  faid 
Scale  the  artificial  or  logarithmic  Numbers,  an- 
fwering  to  the  Divifion  of  your  intended  Line, 
(  omitting  the  Index  or  Chara&eriftick  )  and  thefe 
Diftances  will  graduate  your  Line  of  Numbers, 
and  divide  it  into  its  Primes ,  Tenths ,  Centefms , 
&c. 

For  the  firft  eminent  Nine  unequal  Parts, 
which  have  the  Nine  Digits  annex’d,  are  call’d 
Primes  ;  and  the  Subdivilions  of  thofe  into  Ten 
lefter  Parts  are  call’d  Tenths ;  each  Tenth  is  divi¬ 
ded,  or  fuppoled  to  be  fo,  into  Centefms  ;  and 
thofe  Centefms  into  Millains ,  as  Mr.  Wingate  calls 
them.  Numeration  therefore,  as  they  call  it,  on 
the  Line  will  be  very  ealy  ;  and  you  may  know 
readily  how  to  find  the  Point  exprefling  any 
Number  of  not  above  4  Places  on  it.  Suppofe 
the  Number  were  4867  ;  the  Figure  4,  on  the 
Line,  exprelfes  thePlace^of  4000  ;  thence  account¬ 
ing  8  Tenths  farther  to  the  Right-hand,  you 
will  have,  the  Place  of  4800  ;  and  in  the  next 
Tenth,  reckoning  forward  fix  Subdivilions,  you 
will  have  the  proper  Point  for  4860 ;  and  then 
in  the  next  Centefm,  taking  or  guefiing  at  7,  (and 
Pra&ice  will  make  this  eafy)  you  will  find  the 
Point  (nearly)  for  4867. 

But  if  your  Number  had  been  but  of  3  Places, 
as  486  ;  then  the  Digit  Figure  4  on  the  Line 
would  only  have  reprelented  400.  And  if  it  had 
been  but  of  two  Places,  or  a  Angle  Figure,  the 
Figure  4  on  the  Line  would  have  been  40,  ot 
barely  4  Units  accordingly.  ’Tis  plain  alfo, 
that  any  Decimal  Fraftions  and  unfixt  Numbers 
will  be  reprelented  on  the  Line  as  eafy  as  Whole 
Numbers,  regard  being  only  had  to  the  Point  or 
Line  of  Separation. 

PROBLEM  I. 

Two  Numbers  being  given ,  to  find  a  Third  or 
Fourth  Geometrical  Proportion . 

The  Line  being  nothing  but  a  Series  of  Loga¬ 
rithms  or  artificial  Numbers  in  an  arithmetical 
Proportion  ;  ’tis  plain,  if  theCompalfes  be  exten¬ 
ded  from  the  firft  Term  to  the  fecond,  the  lame 
Diftance  will  reach  from  the  third  to  the  fourth, 
from  the  fourth  to  the  fifth,  and  lb  on  continu¬ 
ally  ;  only  you  muft  turn  the  Leg  forward  when 
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a  greater  Term  is  requir’d  ;  and  backward,  or  to¬ 
wards  the  Lefr  Hand,  when  the  proportional  Term 
required  is  to  be  lefs ;  as  common  Senfe  will  di¬ 
rect.  Thus  if  the  two  Numbers  had  been  io  and 
j  2,  the  third  Proportional  forward  would  be  14.4 
and  backward  8.3,  Sc.  So  that  all  (Queftions  in 
any  praftical  Art,  where  fuch  kind  of  Proportio¬ 
nals  are  requir’d,  may,  you  fee  eafily,  be  wrought 
by  the  Gunters  Line. 

PROBLEM  II. 

To  multiply  or  divide  one  Number  by  another. 

Since  in  all  Multiplication,  As  1  is  to  the  one 
Faftor  ::  So  is  the  other,  to  the  Produft.  And 
lince  in  all  Divilion,  As  the  Divifor  is  to  Unity  : : 
So  is  the  Dividend  to  the  Quotient.  Either  of 
thele  Rules  may  be  ealily  wrought  by  the  Line  of 
Numbers,  lince ’tis  only  finding  a  fourth  Propor¬ 
tional  to  three  Terms  given.  The  Extent  of  the 
Compalfes  therefore,  from  1  to  the  Multiplier, 
will  reach  forward  in  whole  Numbers  from  the 
Multiplicand  to  the  Product :  And  the  Extent 
from  the  Divifor  to  Unity,  will  reach  from  the 
Dividend  to  the  Quotient.  If  either  or  both  Num¬ 
bers  be  Decimal  Fractions,  the  Nature  of  the  Pro- 
du£t  or  Quotient  mull  be  determined  by  the  Rules 
given  about  managing  of  fuel)  Fractions;  but  the 
fame  Figures  will  be  found  by  the  Line,  let  the 
Nature  or  Value  of  the  Numbers  be  what  it  will. 
N.  B.  How  many  Places  muft  be  in  the  Produft  or 
in  the  Quotient,  may  be  difcovered  eahly  by  the 
Rules  of  common  Anthmetiek,  and  conlequently 
to  what  Exaftnefs  you  muft  endeavour  to  go  in  the 
Line. 

PROBLEM  III. 

Three  Numbers  being  given ,  to  find  a  Fourth  in  a 
Duplicate  Ratio  or  Proportion. 

This  relates  to  the  Proportion  of  Surfaces  and 
Area’s,  which,  when  fimilar  Figures,  are  in  a  Du- 
plicate  Ratio  of  their  Homologous  Sides.  Let 
the  Diameter  of  a  Circle  be  14  Inches,  and  its  Area 
154;  What  is  the  Area  of  a  Circle,  whole  Diame¬ 
ter  is  28  ? 

Extend  the  Compalfes  from  14  to  28 ;  that  Ex¬ 
tent  will  reach  from  154  to  308,  and  thence  to 
6 1(5,  the  Area  requir’d. 

PROBLEM  IV. 

To  three  Numbers  given,  to  find  a  Fourth  in  a  Tri¬ 
plicate  Proportion. 

This  relates  to  Solids,  and  their  Proportion  to 
Lines. 

Let  the  Diameter  of  an  Iron  Bullet  be  4  Inches, 
and  its  Weight  9  lb.  What  will  a  Bullet  weigh, 
whofe  Diameter  is  as  much  more;  viz. .  8  Inches? 

The  Extent  of  the  Compalles  from  4  to  8,  ap¬ 
plied  to  9,  and  turn’d  three  Times,  will  at  laft  fall 
on  72,  the  Weight  lought. 

PROBLEM  V. 

To  find  a  Ale  an  Proportional  between  any  two 

Numbers  given  :  As  fuppofe  between  8  and  32. 

* 

Extend  the  Compalles  from  8  in  the  Left  Hand 
Part  of  the  Line,  to  32  in  the  Right,  and  then 


b  lift  ft  that  iDiftance  ;  the  half  lhall  reach  either 
from  8  to  16  forward,  or  from  32  to  16  backward. 

PROBLEM  VI. 

To  find  two  or  more  mean  Proportionals  between 
two  Numbers  given. 

Divide  the  Diftance  between  the  two  Numbers 
into  a  Number  of  equal  Parts,  which  lhall  exceed 
the  Aieans  required  by  one  ;  (as  if  2  are  required 
into  3,  if  3  are  required  into  4,  Sc.)  So  lhall  the 
Feet  of  the  Compalfes,  when  turned  from  either 
of  the  Numbers  towards  the  other,  mark  out  the 
middle  Proportionals  required. 

PROBLEM  VII. 

To  extraSl  the  Square  Root  ef  any  Number. 

Bilfeft  the  Diftance  between  1  on  the  Scale,  and 
the  Point  which  reprefents  the  Number  ;  and  the 
Half  being  fet  from  1,  will  give  the  Point  repre- 
lenting  the  Root. 

PROBLEM  VIII. 

For  the  Cubick  Root ,  or  that  of  any  Higher  Power „ 

You  muft  divide  the  Diftance  on  the  Line  be¬ 
tween  1  and  the  given  Number,  into  as  many 
equal  Parts  as  the  Index  of  the  Power  exprelfes  ; 
and  one  of  thole  Parts  fet  from  1,  on  the  Line, 
will  find  the  Point  reprelenting  the  Root  requir’d. 
Thus  if  the  Cubick  Root  of  1728  were  requir’d: 
Divide  the  Diftance  berween  1  and  1728  into  three 
equal  Parts,  (3  being  the  Index  of  the  Cube  or 
Third  Power)  and  one  of  thofe  fet  from  1  forward, 
will  find  12  the  Root  fought. 

N.  B.  Only  obferve  to  Point  the  Number  whofe 
Root  is  to  be  Extracted  ( as  in  ExtraSiion  of 
Roots  in  Common  Arithmetick  )  and  then ,  if  the 
laft  Point  fall  on  the  firft  Figure  of  the  Number , 
the  former  Way  of  accounting  on  the  Line  will  do  : 
But  if  the  laft  Point  fall  on  the  fecond  Figure  or 
Place  in  the  Number  ( reckoning  from  the  Left 
Hand  towards  the  Right',)  then  account  the  whole 
Length  of  the  firft  Line  of  Numbers  in,  and  carry 
the  Account  on  in  the  fecond  :  As  fuppofe  the  Root 
of  36  were  requir’d ;  begin  to  take  the  36  from  the 
firft  1  on  the  Left  Hand  in  the  Line ,  and  account 
the  3  6  on  in  the  fecond  Line',  and  then  half  that 
Diftance  being  fet  from  the  firft  1,  will  reach  to  6 , 
the  Root  in  either  the  firft  or  fecond  Line.  So  alfo 
if  the  Square  Root  of  1440  had  been  fought :  Ac¬ 
count  the  whole  firft  Line  for  your  firft  1000;  and 
then  the  440  on  in  the  Tenths  betvieen  the  fecond 
1  and  2;  So  will  half  the  Diftance  between  the  firft 
1  and  that  Point ,  reach  from  1  to  near  38  in  either 
Line. 

PROBLEM  IX. 

For  the  life  of  the  Line  in  Trigonometry.  See 

that  Word. 

The  life  in  Superficial  Meafure. 

PROBLEM  X. 

Having  the  Diameter  of  a  Circle ,  to  find  the 
Circumference. 

Extend  the  Compalfes  from  1  to  the  Number 
exprelling  the  Diameter ;  and  then  the  lame  Extent 
will  reach  from  3.142  t<?  the  Circumference. 

PRO- 
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PROBLEM  XI. 

Having  the  Diameter ,  to  find  the  Superficial  Content . 

The  Extent,  as  before,  from  I  to  the  Diameter 
being  found,  let  it  twice  from  the  Point  of  .7854 
on  the  Line,  and  then  it  will  reach  to  the  Number 
expreiling  the  Area. 

PROBLEM  XII. 

The  Breadth  of  a  Re  Bangle  being  given  in  Inch- 
Meafure ,  and  the  Length  in  Foot- Meafure ,  to 
find  the  Area  in  Feet. 

Extend  the  CompalTes  from  12  on  the  Line  to 
the  Breadth  in  Inches ;  and  that  will  reach  from 
the  Length  in  Feet,  to  the  Area  in  Square  Feet. 

PROBLEM  XII L 

The  Length  and  Breadth  being  given  in  Foot-Mea * 

^  fure,  to  find  the  Area  in  Yards. 

The  Extent  from  9  to  the  Breadth,  will  reach 
from  the  Length  to  the  Area  in  Yards. 

PROBLEM  XIV. 

To  find  the  Area  in  Jingle  Perches. 

The  Extent  from  16.5  to  the  Breadth,  will 
reach  from  the  Length  to  the  Content  in  Perches : 
And  the  Extent  from  160  to  the  Breadth,  will 
teach  from  the  Length  to  the  Content  in  Acres, 

The  XJfe  in  Solid  Meafure * 

PROBLEM  XV. 

The  Depth  and  Breadth  of  a  Right-angled  Paralle - 
lopipid  being  given  in  Inch- Meafure ,  and  the 
Length  in  Foot-Meafure ,  to  find  the  Content  in 
Feet . 

The  Extent  from  i2  to  the  Breadth  and  Depth 
in  Inches,  being  twice  repeated  from  the  Length 
in  Feet,  will  reach  to  the  Content  in  Feet.  If 
the  Parallelopipid  be  Oblique-angled,  you  mull 
find  a  Mean  Proportional  between  the  Breadth  and 
Depth  :  And  then  the  Extent  from  1 2  to  the  Mean 
Proportional  being  twice  repeated  from  the  Length 
in  Feet,  will  reach  to  the  Content  in  Feet. 

PROBLEM  XVL 

To  find  the  Solidity  of  a  Cylinder ,  whofe  Bafe  and 
Length  is  given . 

The  Extent  from  1  to  the  Bale,  will  reach  from 
the  Length  to  the  Solid  Content. 

PROBLEM  XVII. 

Having  the  Diameter  of  a  Sphere ,  to  find  its  Sur¬ 
face  and  Solidity. 

The  Extent  from  1  to  the  Diameter,  repeat 
twice  from  the  Point  ot  3.142)  and  that  will  reach 
to  the  Number  exprelfmg  the  Surface  :  And  if 
you  repeat  the  Extent  from  1  to  the  Diameter, 

VoJ.  I. 


three  rimes  from  .5238  on  the  Line,  that  Will 
reach  to  the  Solid  Content  requir’d. 

Its  Ufe  in  Intereft  and  Annuities,, 
PROBLEM  XVIIL 

To  find  what  any  Sum  will  encreafe  at  6  per  Centx 
Intereft  upon  Intereft ,  if  forborn  a  certain  Timet, 
Suppofe  273  1.  for  5  Years. 

Extend  the  Compalfes  from  100  to  106,  and 
then  repeat  that  Diiiance  five  times  from  273,  fo 
will  the  Point  at  la  ft  fall  on  402.1,  of  402/.  2  s>, 
which  is  the  Principal  and  Intereft  requir’d. 

PROBLEM  XIX. 

A  Sum  of  Money  being  due  for  a  Time  to  come ,  to 
know  what  ’ tis  worth  in  ready  Money. 

This  is  the  Reverfe  of  the  laft. 

PROBLEM  XX. 

A  Yearly  Rent  or  Annuity  being  forborn  foY  a  Term 
of  Years ,  to  find  what  the  Arrears  will  amount 
tOj  at  the  Rate  propofed^ 

As  fuppole  a  Rent  or  Annuity  of  12  /.  per  Ann. 
Were  forborn  lixteen  Years ;  What  will  the  Ar¬ 
rears  amount  to  at  the  Rate  of  8/.  per  Cent. 
Intereft  ? 

Firft  find  the  Principal  anfwering  to  ill.  by 
faying,  If  8/.  hath  100 4  for  its  Principal,  what 
will  12/.  have?  Anfwer,  150/.  Then  I  find  (by 
Probl.  18.J  that  150  /.  being  forborn  fixteen  Years, 
amounts,  at  8/.  per  Cent,  to  513.9,  or  513 1.  i8j-. 
Out  of  which  deducing  150/.  the  Principal  an¬ 
fwering  to  the  Annuity  given,  there  remains 
363/.  18/.  the  Sum  of  all  the  Arrears  requir’d. 

PROBLEM  XXI. 

To  know  what  Annual  Rent  or  Annuity  is  worth  irt 
Ready  Money. 

Find  (by  the  Precedent)  the  Value  of  the  Ar¬ 
rears  at  the  End  of  the  Term  propofed;  and  then 
(by  Probl.  19. )  what  thofe  Arrears  are  worth  in 
Ready  Money  ;  and  that  will  be  the  requir’d 
Price  or  Value  of  the  propofed  Rent  or  Annuity  5 
v.gr.  I  find  the  Arrears  of  12/.  per  Ann.  at  iix* 
teen  Years  end,  and  at  8/.  perCent.  amount  to 
363/.  18  r.  And  1  find  (by  the  ipth  Probl. )  that 
the  laid  Sum  is  worth  in  Ready  Money  10 6l.  4/. 
and  confequently  1  conclude,  that  the  Leale  or 
Annuity  propofed  is  worth  in  ready  Money  (after 
8/.  perCent.)  10 61.  4 s. 

If  the  Term  of  the  Annuity  don’t  commence 
prelently,  but  fuppofe  at  five  Years  hence  or  to 
come,  then  you  muft  find  what  the  Arrears  for  all 
that  Time  are  worth  in  ready  Money  ;  that  is, 
what  they  are  worth,  when  forborn  inthislnftance 
for  twenty  one  Years.  The  Anfwer  is,  72/.  6s. 

GUNTER’S  Quadrant,  is  an  lnftrument  made 
in  Wood  or  Brafs,  curioully  contrived  to  find 
the  Hour  of  the  Day  and  Azimuth ,  with  molt 
Propofitions  of  the  Globe  ;  as  alfo  Heights  and 
Diftances. 

You  have  a  fullDefcription  of  it  in  Mr  .Gunter’s 
Book  of  the  Se&or  ;  but  ?tis  by  no  means  fo  good 
3  X  x  to 
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to  find  the  Hour  of  the  Day  as  Mr*  Collin’s  Qua¬ 
drant.  See  Quadrant* 

GUNTER’S  Scale ,  called  by  the  Common  Sea¬ 
men  ufually,  The  Gunter ,  is  a  large  plain  Scale, 
wii b  the  Lines  of  artificial  Sines  and  Tangents  fit¬ 
ted  fo  to  a  Line  of  Numbers,  that  they  can  by  the 
Compalfes  work  all  Qyieftions  in  plain  Dialling, 
Be.  with  tolerable  Exa&nefs,  if  the  Scale  be  large 
and  good.  It  hath  its  Name  for  being  the  Inven¬ 
tion  of  the  above-named  Mr.  Gunter ,  and  is  now 
commonly  put  on  all  our  Scales,  and  on  our  Sectors, 
where  they  are  ufually  called,  The  Artificial  Lines. 

GUNWaLE,  or  Gunnel  of  a  Ship ,  is  that  Piece 
of  Timber  which  reaches  on  either  fide  of  the  Ship 
from  the  Half-Deck  to  the  Fore-Caftle,  being  the 
uppermoft  Bend  which  finifheth  the  upper  Works 
of  the  Hull  in  that  Part,  and  wherein  they  put  the 
Stanchions  which  fupport  the  Wafte-Trees ;  and 
this  is  called  the  Gunwale ,  whether  there  be  Guns 
in  the  Ship  or  no:  And  the  lower  part  of  any 
Port ,  where  any  Ordnance  are,  is  alio  termed  the 
Gunwale- 

GURGULIO,  the  fame  with  Cion,  or  the  Epi¬ 
glottis:  Which  fee. 

GUSSET,  [in  Heraldry ,]  is 
form’d  of  a  Line  drawn  from 
the  Dexter  or  Sinifter  Angle  of 
the  Chief,  and  defending  dia¬ 
gonally  to  the  Point  ;  from 
whence  another  Line  falls  per¬ 
pendicularly  upon  the  Bale,  as 
in  the  Efcutcheon  annexed.  It 
is  laid  to  be  appropriated  to  lafeivious,  effeminate, 
or  wanton  Perlens. 

GUTTA  Rofacea ,  is  a  Rednefs  with  Pimples, 
wherewith  the  Cheeks,  Nofe,  and  whole  Face  is 
def  rmed,  as  if  it  were  fprinkled  with  red  Drops  : 
Thefe  Pimples  or  Wheals  often  increafe  to  that  de¬ 
gree,  that  they  render  the  Face  rough  and  horrid, 
and  the  Nofe  monftroufly  big.  L. 

GUTTA  SERENA,  or  Amaurofis ,  is  a  Dim- 
nefs,  or  even  total  Lofsof  the  Sight,  cauled  by  a 
watery  Humour  flowing  down  from  the  Brain 
upon  the  Optick  Nerves.  L. 

GUTTI,  or  Dropsy  [in  Architeclttre,']  are  cer¬ 
tain  Parts  in  Form  of  little  Bells,  which,  to  the 
Number  of  Six,  are  put  below  every  Triglyph  in 
the  Architrave  of  the  Dorick  Order.  They  are  fo 
called  by  Architefrs  from  their  Shape,  reprefen  ting 
the  Drops  of  Water,  which  having  run  along  the 
Triglyphsy  Rill  hang  under  the  Clofure  between 
the  Pillars.  L. 

G\YYT  Ah-Cartilagey  [  in  Anatomy ,  ]  is  that 
which  includes  the  third  and  fourth  Griitle  of  the 
Larynx ,  which  feem  to  be  but  one,  by  reafon  of 
the  common  Membrane  with  which  they  are  co¬ 
vered. 

GUTTE,  ^  [in  Heraldry ,]  is  when  a  Thing  is 

GUTTY,  j  reprelented  as  charg’d  or  fprinkled 
with  Drops. 

GIJTTE  de  V  Elau ,  Drops  of  Water  :  Thefe  in 
Heraldry  they  paint  Argent  or  White.  F. 

GUTTE  de  Larmes ,  when  they  are  Drops  of 
Tears,  and  thefe  in  Heraldry  are  painted  Blue  or 

GUTTE  de  Or,  Drops  of  melted  Gold;  all 
which  kinds  arefometimes  born  in  Efcutcheons.  F. 

GUTTE  de  Sang,  the  Term  in  Heraldry  for 
Drops  of  Blood  bora  any  how  in  a  Coat  of  Arms: 
If  the  Drops  are  of  any  other  Subftance,  they  are 
called  accordingly.  F. 

GUTTURIS  Os,  the  fame  that  is  called  Hyoi - 
des  Os,  L. 


GUTS :  See  Inte (lines. 

GUVE  de  Ronde ,  a  Term  in  Fortification ,  fig- 
nifying  the  fame  as  a  fimple  or  a  tingle  Tenaille , 
See  Tenaille .  L. 

GUZES,  [in  Heraldry ,]  are  Roundles  of  a  fan* 
guine  or  murrey  Colour. 

GUY  :  A  Guy  in  a  Ship,  is  any  Rope  ufed  to 
keep  oft' things  from  bearing  or  falling  againft  the 
Ship  Side  when  they  are  to  be  hoifted  in ;  Thus,  if 
any  thing  is  to  be  haled  in  over  the  Gunwale,  it  is 
gently  eal'ed  in  by  a  Guy-Rope  faftened  ufually  to 
the  Stanchions  of  the  Wafte-Trees. 

That  Rope  alfo  which  is  made  faft  to  the  Fore* 
maft  at  one  End,  and  is  reeved  thro’  a  fingle  Block 
leized  to  the  Pendant  of  the  Winding-Tackle,  and 
then  again  reeved  through  another  feized  to  the 
Fore-maft,  and  whole  Ufe  is  to  hale  forward  the 
Pendant  of  the  Winding-Tackle,  is  alio  called  a 
Guy . 

GWAIF,  the  fame  with  Waif ;  i.e.  fuch  Goods 
as  Felons  when  purfued,  call  down  and  leave  in 
the  High-way  ;  which  become  a  Forfeiture  to  the 
King  or  Lord  of  the  Mannor,  unlefs  the  Right 
Owner  legally  claim  them  within  a  Year  and  a  Day. 

GYMNASTICKS,  that  Part  of  Phyfick,  which 
treats  of  the  Rules  that  are  to  be  oblerved  in  all 
forts  of  Exercifes,  in  order  to  the  Prefervation  of 
Health.  This  is  laid  to  be  invented  by  one  Herodi « 
cus,  born  at  Selymbra  a  City  of  Thracey  or ,  asfome 
fay,  at  Leutini  in  Sicily :  He  was  Brother  to  Geor¬ 
gius  the  famous  Rhetorician  and  Philolopher. 

This Herodicus  was  atfirftMafterofan  Academy, 
where  young  Gentlemen  came  to  learn  Warlike  and 
Manly  Exercifes;  and  whom  he  obferving  to  be 
very  Healthful  on  that  Account ,  he  made  Exercife 
become  an  Art,  in  reference  to  the  Recovery  of 
Men  out  of  Difeafes,  as  well  as  preferving  them 
from  them,  and  called  it  Gymnajiick ,  which  he 
made  a  great  Part  of  his  Praftice  of  Phyfick :  But 
Hippocrates ,  who  was  his  Scholar,  blames  him 
fometimes  for  his  Excefies  in  this  kind  of  Phyfick, 
and  his  tvant  of  Judgment  in  prelcrihing  this  Me¬ 
thod  of  Cure  in  Fevers,  £$c.  And  Plato ,  in  his 
Phadr.  exclaims  again  ft  him  with  great  Warmth  on 
this  Account,  and  faith,  he  ufed  to  enjoin  his  Pa. 
tients  to  walk  from  Athens  to  Alegar  a,  (which  is 
about  25  Miles)  and  to  come  home  again  on  Foot 
as  they  went,  as  foon  as  ever  they  had  once  but 
touch’d  the  Walls  of  the  City. 

GYNvECIA,  [>t jvetiKta  of  y  why  Gr.  a  Woman, J 
in  general,  are  the  Accidents  incident  to  Women  ; 
but  Hippocrates  takes  them  more  ftriftly  for  the 
Courfes.  Blanchard. 

GYNTsCOMASTOS  [of  yweuKof  of  a  Woman, 
andw«r^,  Gr.  a  Teat,  ]  a  preternatural  Tumour 
in  the  Breaft  of  a  Man,  when  it  grows  as  big  as  a 
Woman’s. 

GYNjECOMASTUM,  [of  yura/KOf  of  a  Wo¬ 
man,  and  ixdrQ-y  Gr.  a  Breaft,]  is  the  growing  of 
the  Breafts.  Blanchard. 

GYPSE,  ">  [  yv 4of,  Gr.  ]  a  coarfe  fort  of 

GYPSUM, _j  Talk ;  or  a  jhining  tranfparent 
Stone,  found  in  the  Quarries  of  Montmartre  near 
Paris.  This  Stone,  calcin’d  in  a  Kiln,  and  poun¬ 
ded  in  a  Mortar,  and  lifted,  and  mix’d  up  with 
Gum  or  Size-Water,  and  Colours,  makes  an  artifi¬ 
cial  and  counterfeit  Marble,  to  that  Perfe&ion, 
as  to  deceive  both  the  Eye  and  Touch. 

GYPSUM,  [of  yv-^ofj  Gr.  ]  a  fort  of  Stone 
found  in  Quarries,  which  being  burn  t,  and  wrought 
up  with  Water,  makes  the  fine  Plaifter  of  Paris. 
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A  BE  AS  Corpora^  is  a  Writ  that  lies  fot  the 
f  *  ringing  in  a  Jury,  or  fo  many  of  them  as  re- 
tule  to  come  upon  the  Venire  facias ,  for  the  Trial 
of  a  Caufe  brought  to  iffue.  L . 

HABEAS  Corpus ,  is  a  Writ  which  a  Man  indict¬ 
ed  for  a  Trefpafs  before  Juftices  of  Peace,  or  in  a 
Court  of  any  Franchife,  and  being  apprehended 
and  imprifoned  for  the  fame,  may  have  out  of  the 
King’s-Bench,  to  remove  himfelf  thither  at  his 
own  Cofts,  and  to  anfwer  the  Caufe  there.  L. 

And  the  Order  of  this  Cafe  is,  firft  to  procure  a 
Certiorari  out  of  the  Chancery,  directed  to  the  laid 
Juftices  for  the  removing  of  the  Indittment  into 
the  King’s  Bench  ;  and  upon  that,  to  procure  this 
Writ  to  the  Sheriff,  for  the  cauiing  of  his  Body  to 
be  brought  at  a  Day. 

HABENDUM,  is  a  Word  of  Form  in  a  Deed 
or  Conveyance,  every  of  which  muft  have  two 
Parts,  viz.  the  Premifes,  and  the  Habendum.  L. 

The  Office  of  the  Premifes  is  to  exprefs  the 
Names  of  the  Grantor,  Grantee,  and  the  Thine 
granted. 

The  Office  of  the  Habendum  is  to  limit  the 
Eftate  fo,  that  the  general  Implication  of  the 
Eftate,  which  (by  Conftru&ion  of  Law)  palRth 
into  the  Premifes ,  is  by  the  Habendum  controlled 
and  qualified- 

HaBENTES  Homines ,  Feeftin^  Men  ;  as  they 
are  call’d  in  a  Charter  of  Cenulph  King  of  the 
Mercians ,  Anno  821.  Du  Frefne  will  have  thele 
to  be  no  more  than  Divites,  Rich  Men  ;  But  no 
doubt  the  Word  implies  a  ftri&er  Senle ;  and  ligni* 
lied  either  the  King’s  Guard  or  Retinue,  which 
were  at  the  King’s  Pleafure  to  be  Feafting  Men ,  or 
plentifully  entertained  at  the  Houles  of  his  Te¬ 
nants:  Or  rather,  thofe  old  Servants  which  were 
commended  to  the  Religious  by  the  King,*  and  16 
fafned  on  them  for  Corrodies ,  or  Maintenance  for 
Life.  Some  think  that  they  were  only  Pledges 
and  Sureties ,  or  Friburgbs ;  which  under  their 
Chief  or  Principal  Tytmng  Man,  were  to  keep 
the  King’s  Peace,  and  to  be  accountable  for  the 
Breach  of  it. 

HABERE  facias  Seijinam ,  is  a  Writ  Judicial, 
which  lieth  where  a  Man  hath  recovered  Lands  in 
the  King’s  Court,  directed  to  the  Sheriff,  and  com¬ 
manding  him  to  give  Seijjn  of  the  Land  recovered. 
This  Writ  is  fometimes  iftiied  out  of  the  Records 
of  a  Fine  executory,  directed  to  the  Sheriff  of  the 
County  where  the  Land  lieth,  commanding  him 
to  give  the  Cognifee,  or  his  Heirs,  Seifin  of  the 
Xand  whereof  the  Fine  is  levied,  which  Writ  lieth 
within  the  Year  after  the  Fine  or  Judgment,  upon 
a  Scire  facias ,  and  may  be  made  in  divers  Forms.  L. 

There  is  alio  a  Writ  called  Habere  facias  Seiji - 
nam,  mbi  Rex  babuit  annum ,  diem ,  $  vaflum. 
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Which  lies  for  the  Delivery  of  Land  to  the  Lord 
of  the  Fee,  after  the  King  has  taken  his  Due  of 
Lands  of  him  that  was  convi&ed  of  Felony. 

HABERE  facias  vifum ,  is  a  Writ  that  lies  in  di*. 
vers  Cafes,  where  View  is  to  be  taken  of  the  Lands 
or  Tenements  in  queftion.  L. 

HABIT,  [in  Pbyfick^]  is  what  isotherwife  call’d 
the  Temperament  or  Conftitution  of  the  Body, 
whether  obtain’d  by  Birth,  or  manner  of  Living 

habitation,  [in  the  civil  Lawy~\  is  the 

Term  for  one  of  the  perfonal  Services,  by  which 
a  Man  hath  a  Right  to  live  in  the  Houle  of  an¬ 
other  without  Prejudice  to  the  Propriety. 

HABITUDE,  is  a  Difpofition  of  the  Mind,  or 
Body,  acquir’d  by  reiterated  or  repeated  Afts;  as 
Skill  and  Knowledge  in  the  Sciences,  Virtue,  Vice, 
Excellence  in  Painting,  Writing,  Dancing,  &c. 

HABITlUDE,  [  with  Schoolmen,  J  lignifies  the 
Rel'peft  or  Relation  that  one  Thing  bears  to  an¬ 
other.  In  which  Senle  it  is  one  of  AriJlotle\  Ca¬ 
tegories. 

HADBOTE,  was  a  Recompence  made  for  the 
Violation  of  Holy  Orders,  or  Violence  offer’d  to 
Perfons  in  them. 

HiELOSIS,  according  to  fome,  is  a  reflected  In* 
verlion  of  the  Eye-lid. 

HiEMALOPS,  \JAtutt\d-\.  of  dtfjUL  Blood,  and 
«  Gr.  the  Eye,  ]  the  Extravalation  of  Blood 
about  the  Eye,  occalion’d  by  a  Blow  or  Contulion, 
commonly  called  a  Blue  Eye:  Alfo  the  Rednefs  of 
the  Eyes  proceeding  from  an  Inflammation,  or  the 
Diftenfion  of  the  Blood-Velfels  in  the  Eye,  or  that 
which  we  call  a  Blood-Jbotten  Eye. 

HAEMATITES  [‘  AqxarT 77?  of dtpa,  Gr.  Blood, J 
a  Blood-Stone  thus  called,  either  on  account  of  its 
relembling  dry  curdled  Blood,  or  from  a  Quality 
it  has  of  Handling  Blood. 

HEMATOCELE,  [A/^aT*>x»XM  of  utu&  and 
Gr.  a  Tumour,]  any  Tumour  charged  with 
Blood. 

HEMATOMPHALOCELE,  [of  Blood, 
op.<pA\Q-  a  Navel,  and  khk h,  Gr.  a  Tumour,  ]  a 
Tumour  in  the  Navel  with  turgid  Blood. 

HEMATOS1S,  [  Gr.  ]  the  fame 

with  Sanguification ;  it  is  performed  in  all  the 
Parts  of  the  Body,  and  not  in  any  peculiar  Part, 
as  the  Heart,  Liver,  Spleen,  as  fome  formerly 
imagined.  See  Blood. 

HEMOIDA,  ['A ifxuPict  of  1  Blood,  and 
Gr.  a  Tooth,]  a  painful  Numnels  of  the 
Teeth,  proceeding  from  the  Irritation  of  the  Mem¬ 
branes  that  furround  their  Roots,  or  of  the  Nerves 
that  are  difperled  through  their  Subftance.  ’Tis 
ufually  occaiioned  by  the  eating  of  acid  Fruits,  or 
the  vomiting  of  acid  Humours :  We  commonly  fay 
in  Englijh ,  that  the  Teeth  are  let  on  Edge. 
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HEMOPTYSIS,  vr^7  ^  ^ 

Gr.  to  i  pit  3  ls  the  1  pit  ting  of  E  o  whereof  their  hung  on  the  Trees  a  great  deal  in 

Lungs,  which  proceeds  either  from  a  wea  ing  tjie  form  0f  Icicles,  of  a  Foot  or  more  in  Length, 

at  the  Glandules  of  the  Larynx^  w  it  1  w  uc  1  HAIL,  [in  Meteorology ,]  is  an  aqueous  Con- 

Tunick  is  cloathed  within;  to  wit,  w  ten  e  crete  in  the  Form  of  white  or  pellucid  Globules  or 

Openings  of  the  Arteries  are  too  muc  i  re  axe  ;  gpherlc]es  that  delcend  out  of  the  Atmofphere. 

or  from  lome  great  \  ellels  that  are  jro  e,  or  ou  ^  -s  fUppOS>^  t0  he  formed  of  Drops  of  Rain,  fro- 

of  the  little  bladders  of  the  Lungs  t  tem  e  ves.  zen  as  t^ey  pajj  through  the  middle  Region.  It 

B*?n*hard.  >e  ^  ,  aifumes  various  Figures,  according  to  the  Degrees 

HjEMORRHAGIA  [  A  tfMpp'tyd-,  cuixa  of  Heat  or  Cold  of  the  Air,  which  the  Farts  of  the 

Gr.  t0  break,  j  is  a  flux  of  Blood  a  e  ]1qUihed  Clouds  pal's  through,  being  fometimes 

N o fin  1  s ,  M o u t h ,  or  Ey es, cs  c.  ^  ,  angular,  more  commonly  rotindifh,  and  fometimes 

H^EMORRHOIDEb,  [  htfMppoiIii  of  cupa  an  pyramidal,  So.  at  other  times  thin  and  flat,  Star- 

like,  with  fix  equal  Points,  &e.  It  ufually  attends 
Thunder  and  Lightening ;  the  Nitre  that  contri¬ 
butes  to  the  one,  having  a  large  Share  in  the  Pro¬ 
duction  of  the  other. 

Others  luppole  Hail  to  be  the  Fragments  of  a 
frozen  Cloud  half  melted,  and  thus  precipitated 
and  congealed  again. 

The  Cartefians  accordingly  define  Hail  to  be  a 
Cloud  liquified  either  wholly  or  in  part,  which 
tending  downwards  by  its  own  Gravity,  is  frozen 
by  the  Imprellion  of  fome  very  cold  Wind  in  its 
PaiTage,  and  is  thus  precipitated  moll  commonly 
in  round  tranfparent  Globes ;  and  that  the  Hail- 
Stones  are  pellucid,  if  the  Cloud  has  been  wholly 
liquified  ;  but  otherwile,  only  partly  fo. 

HAIL  :  To  bail  a  Ship,  is  either  to  call  to  her 
to  know  from  whence  lhe  is,  and  whither  file  is 
bound  ;  or  elfe  to  falute  her,  and  wilh  her  Health. 

HAILWORK-FOLK ;  i.  e.  Holy  Work- Folk, 
or  People  who  hold  Lands  for  the  Service  of  Re¬ 
pairing  or  Defending  fome  Church  or  Sepulchre  : 


Gr.  to  flow,]  are  Iwelling  Inflammations  in 
the  Reclutn ,  or  about  the  Fundament,  red  and 
painful,  which  fometimes  lend  forth  Blood  or 
Matter.  Blanchard. 

HvEMORRHOIDICAL-JW,  are  either  In- 
ternal  or  External. 

The  Internal  are  Branches  of  the  third  and  laft 
Divilion  of  the  Vena  Mefenterica ,  which  is  it  felf 
the  right  Branch  of  the  Fort  a :  This  is  fpread  thro* 
the  middle  of  the  Mefenterium ,  and  goes  to  that 
Part  of  the  Colon  which  lies  on  the  LeftSide  to 
the  ReSlum ,  and  thence  down  to  the  Anus. 

The  External  Hatmorrhoidical-Veins  arife  from 
the  Vena  Hypogafirica ,  and  fometimes  from  a 
double  Branch  of  it  ipreadmg  about  the  Spbinfter 
of  the  Anus ;  and  this  Hypogaftrick-Vein  is,  in  it 
felf,  part  of  the  internal  Branch  of  the  Vena  Iliac  a. 

HtEREDE  AbduSlo ,  is  a  Writ  that  lieth  for  a 
Lord,  who  having  the  Wardfhip  of  his  Tenant 
under  Age,  by  Right  cannot  come  by  his  Body, 
for  that  he  is  conveyed  away  by  another.  L. 


HiEREDE  deliberando  alii  qui  habet  cuflodiam  jor  which  pious  Labours  they  were  exculed  for- 
terr<e ,  is  a  \V  rit  directed  to  the  Sheriff,  willing  him  merly  from  Feudal  and  Military  Services. 

HALE:  To  hale  a  Ship,  is  the  lame  thing  as 
what  we  call  pulling  a-Jhcre. 

HALF  -Bloom,  is  the  Term  for  a  round  Mals  of 
Metal,  which  comes  out  of  the  Finery  in  all  Iron¬ 
works:  See  Iron. 

HALF -Moon,  [in  Fortification ,]  is  an  Out¬ 
work  that  hath  only  two  Faces,  forming  together 
a  Salient- Angle,  which  is  flanked  by  lome  Part  of 
the  Place,  and  of  the  other  Baftions. 

Thefe  Half-AIoons  are  fometimes  raifed  before 
the  Curtain,  when  the  Ditch  is  a  little  wider  than 
it  ought  to  be  ;  in  which  Senfe  7tis  much  the  fame 


to  command  one,  having  the  Body  of  him  that  is 
Ward  to  another,  to  deliver  him  to  him,  whole 
Ward  he  was  by  realbn  of  his  Lord.  L. 

HiERETARE,  [in  Law,]  fignifies  to  give  a 
Right  of  Inheritance,  or  to  make  the  Donation 
Hereditary  to  the  Grantee  and  his  Heirs.  L. 

■  HiERETICO  Comburendo ,  is  a  Writ  that  lies 
againlf  him  that  is  a  Heretick;  viz.  that  having 
once  been  convidled  of  Herefy  by  his  Biihop,  and 
having  abjured  it,  afterwards  falling  into  it  again, 
or  into  fome  other,  is  thereupon  committed  to  the 
Secular  Power.  Sir  Edward  Coke ,  in  his  12th  Re. 


port,  Fol.  93.  is  of  Opinion,  that  this  Writ  lies  with  a  Ravelin,  only  the  Gorge  of  an  Half. Moon 
not  at  this  Day. _ L.  is  made  bending  in  like  a  Bow  or  Crefcent,  and  is 


HAIL.  Dr.  Wallis ,  in  a  Letter  from  Oxen  to 
the  Secretary  of  the  Royal  Society,  and  printed  in 
the  TranfaSlicns ,  oblerves  that  Hail  is  very  often 
an  Attendant  on  Thunder  and  Lightning;  (of 
which,  lee  the  Word  Thunder .)  And  ’tis  well 
known,  that  in  our  artificial  Congelations,  a 
Mixture  of  Snow  and  Nitre,  or  even  common  Salt, 
will  caufe  a  very  fudden  Congelation  of  Water. 
Now  the  lame  in  the  Clouds  may  caufe  Hail- 


moll  times  ufed  to  cover  the  Point  of  a  Baftion, 
whereas  Ravelins  are  placed  before  the  Curtain  ; 
but  they  are  defe&ive,  as  being  ill  Flanked. 

H  ELY -Tangent  Lines :  See  Scale. 

HLLY-Tongue ,  or  Party-  Jury,  is  a  Jury  empa¬ 
nelled  in  a  Caufe  where  a  Stranger  is  a  Party  ; 
whereof  the  one  Part  confifts  of  Demzons,  the 
other  Half  of  Strangers:  And  the  fame  is  uled  in 
Pleas,  where  one  Party  is  a  Denizon,  the  other  a 


Stones  ;  and  the  rather,  Becaufi  not  only  in  fome  Stranger.  Tins  way  of  Trial  was  fitil  enatted  by 
orodipini.ilv  prear.  hut  alto  in  rnmmnn  f „  Statute  of  Edward  111.  J 


prodigiouily  great,  but  alfo  in  common  Hail-Stones 
there  leems  fomewhat  like  Snow  rather  than  Ice, 
in  the  midfl:  of  them.  And  as  to  thole  very  large 
Hail-Stones ,  weighing  f  or of  a  Pound ;  by  the 
Violence  of  their  Fall  ?tis  manifeft  they  mull  have 
delcended  from  a  great  Height :  And  tho’  per- 
haps  in  their  firlk  Concretion,  or  Congelation, 
their  Bulk  might  be  but  of  the  moderate  Size  of 


H  ALL  AGE,  is  a  Fee  due  for  Cloths  brought 
for  Sale  to  Blackwell-Hall  in  London ;  and  alfo 
t  he  Toll  that  is  due  to  the  Lord  of  a  Fair  or  Mar¬ 
ker,  for  fuch  Goods  as  are  vended  in  the  Common 
Hall  of  the  Place. 

HALLIARDS,  in  a  Ship,  are  thofe  Ropes  by 
which  they  hoife  up  all  her  Yards.  The  Crols- 


common  Hail,  yet  in  their  long  Detent,  if  the  Jack  and  the  Spritdail  Yard  indeed  have  no  Hal. 
Medium,  through  which  they  fell,  were  alike  in-  Hards,  becaufe  they  arealways  flung:  tho’infeall 
clined  to  Congelation  they  might  receive  a  great  Craft,  or  Veffids,  they  have  Halliardl to  theSprit- 
Acceflion  to  their  Bulk,  by,  perhaps,  many  of  fail  Yard.  ^ 

halq, 
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HALO,  or  Halos,  is  a  certain  Meteor  in  Form 
of  a  bright  Circle  or  Ring  that  liirrounds  the  Sun, 
Moon,  or  Star,  but  more  elpecially  the  Moon. 

Thele  Halo’s  or  Crowns  do  lometimes  appear 
colour’d  like  the  Rainbow  :  And  our  incompara¬ 
ble  Sir  Ifaac  Nevoton  gives  a  Hint  of  the  Solution 
of  this  Phenomenon  in  his  Upticks,  Pag.  m. 
fhewing  that  it  ariles  from  the  Sun  or  Moon’s  ftii- 
ning  thro’  a  thin  Cloud,  confiding  of  Globules  of 
Hail  or  Water  all  of  the  lame  Size.  And  he  gives 
you  two  Obfervations  of  his  own,  of  the  aftual 
Appearance  of  colour’d  Halo’s ;  one  about  theSun, 
June  1692;  the  other  round  the  Moon;  Febr.  19. 
1694,  at  Night. 

HALO.  Mr.  Huygens  ( vid.  Pbilofoph.  Tranf. 
&.  60.)  endeavours  to  account  for  the  Appearance 
of  Halo’s ,  or  Circles  round  the  Sun,  thus:  That 
they  are  formed  by  Imall  round  Grains  of  a  kind  of 
Hail  made  up  of  two  parts  5  one  of  which  is  opake 
and  incloled  in  the  other,  which  is  tranlparent ; 
and  the  lame  way  he  accounts  for  the  Parhelia ; 
only  there  he  imagines  that  the  icy  Grains  are  of 
an  oblong  Figure,  and  rounding  at  the  Ends  like 
Cylinders  with  round  convex  Tops.  Where  fome 
of  thele  Cylinders  are  in  an  erect  Pofition,  the  Cir¬ 
cle  they  form  will  be  white,  and  is  cauled  by  the 
Reliexion  of  the  Rays  of  the  Sun  on  the  Surface 
of  thele  Cylinders.  He  proceeds  afterwards  to  ac¬ 
count  for  the  colour’d  Halo’s  and  Parhelia  from  the 
the  lame  Hypothesis,  and  produces  an  Experiment 
of  a  Glals  Cylinder  of  a  Foot  long,  and  having 
within  an  opake  Kernel,  (which  was  a  Cylinder 
of  Wood)  and  the  ambient  Space  was  filed  with 
Water  :  Which  Cylinder  being  expoled  to  the  Sun, 
and  the  Eye  difpoled  in  proper  Places,  the  feveral 
fuccellive  Reflexions  and  Refractions  nectflary  to 
produce  fuch  Efte-ts  did  plainly  appear. 

HALO,  is  a  reddilh  Spot  or  Circle  of  Fie  fit 
Which  furrounds  each  Nipple  in  the  Breads  of 
Women. 

HALT,  [  Military  Term, ]  a  Paule,  Reft,  or 
Stop,  in  the  March  of  the  Soldiery. 

HALY-MOTE,  (  alias  Healge-mote )  a  Word 
retain’d  in  Herefordshire  to  this  Day  tor  a  Court- 
Warren.  It  may  lignify  a  Convention  of  Citizens 
in  their  Court-Hall  ;  or,  a  Holy  or  Eccleliaftical 
Court.  Coivel’s  Interpr. 

H AMBLING,  or  Hamelling  of  Dogs,  is  the 
fame,  in  the  Laws  of  the  Foreit,  as  Expeditating: 
And  Manwood  faith,  Canutus,  \nCan .  1.  calls  tLe 
Lawing  of  Dogs,  Genufciffio,  Hamf  ringing. 

HAMMER.  Beiides  the  Sledges,  or  large  Ham- 
mers  uled  by  Smiths,  there  is,  i.The  Hand-Ham¬ 
mer,  which  is  us’d  by  the  Smith  at  the  Forge  with 
one  Hand.  Its  Edge  is  call’d  the  Pen ;  and  the 
other  part  of  the  Head  the  Face  ;  and  the  Hole  for 
the  Handle  is  call’d  the  Eye.  2.  The  Rive t ting- 
Hamner,  chiefly  us’d  for  rivetting  or  letting  lira  it 
cold  Iron  ;  or  for  crooking  of  fmall  Work  5  but  ’tis 
feldom  us’d  at  the  Forge.  For  the  Smith’s  larger 
Hammers.  See  Sledge. 

HAMPER  :  See  Hanaper. 

.  HAMSOKEN,  Hahnfuken,  Homefoken ,  is  the 
Term  in  Scotland  for  the  Crime  of  him  that  vio¬ 
lently  aflaulteth  a  Man  in  his  own  Houle  :  And 
our  antient  Records  call  Burglary  Hamfocne. 

HANAPER  :  See  Clerk  of  the  Hanaper. 

HANCES  (in  a  Ship)  are  Falls  or  Defcents 
of  the  Fife-Rails,  which  are  placed  on  Banifters 
on  the  Poop,  Quarter-Deck,  Qc.  down  to  the 
Gangway. 
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Il  ANCES  [in  Architecture, ]  are  the  Ends  of  el¬ 
liptical  Arches;  and  thele  are  the  Arks  of  Irnaller 
Circles  than  the  Scheme  or  middle  Part  of  the  Arch. 

hand,  [  in  Painting  and  Sculpture,  &c.  ]  a 
Term  us’d  to  denote  the  Manner  or  Style  of  this 
or  that  Mafter. 

HANDBOROW,  is  a  Surety,  a  manual  Pledge  ; 
i-  e.  an  Inferior  Undertaker;  as  Headborow  is  a 
Superior  or  Chief  Inftrument.  Spelman. 

HAND’S- Breadth,  is  us’d  for  a  Meafure  of  2 
Inches. 

HAND,  a  Meafure  of  4  Inches  by  the 

HANDFUL, T  Standard,  according  to  the  Sta¬ 
tute  33  H.  8. 

HANDGR1TH,  was  antiently  the  Word  fot 
Peace  or  Prote&ion  given  by  the  King  with  his  own 
Hand. 

HAND-HABEND,  is  a  Thief  taken  with  the 
Goods  in  his  Hand,  or  upon  him,  as  we  fay. 

HAND-SPIKE,  is  a  wooden  Leaver,  with  which, 
at  Sea,  they  Traverfe  the  Ordnance,  or  heave  with¬ 
al  in  a  Windlafs  to  weigh  up  the  Anchor. 

HANGW1TE,  according  to  Rafal ,  was  a  Li- 
berty  granted  to  a  Man  whereby  he  was  quit  of  a 
Felon  or  Thief,  hang’d  Without  Judgment,  or 
eicap’d  out  of  Cuftody. 

PlANSE,  is  an  old  Gothick  Word,  fignifying  a 
Society  o t  Merchants  combin’d  together  for  the 
good  Ulage  and  fafe  PalTage  of  Merchandize  from 
Kingdom  to  Kingdom.  This  Society  was,  and  in 
part  is  yet,  endow’d  with  many  large  Privileges 
of  I  rmces  relpeftively  Within  their  Territories. 
It  had  four  principal  Seats  or  States,  where  the 
Ahnain  or  German  Merchants,  being  the  Ereftors 
ol  this  Society,  had  an  elpecial  Houfe :  One  of 
which  Was  here  in  London,  and  call’d  Gild-Halda 
Teutonicorum,  or  among  us  vulgarly  the  SteeU 
Yard,  or  Still-Yard. 

FlAPPE,  from  the  French  Happen,  to  fnatch  or 
catch,  is  a  Term  uled  in  our  Law  :  As  to  Happe 
the  Polfeflion  of  a  Deed  Pole.  Littleton ,  Fol.  8. 
To  Happe  the  Rents;  as  if  Partition  be  made  be¬ 
tween  two  Parceners,  and  more  Land  be  allow’d  to 
one  than  to  the  other:  And  lhe  that  hath  moft  of 
the  Land  charges  it  to  the  other,  and  ihebappetba. 
Rent,  lhe  fliall  remain  an  Aflize  without  Special¬ 
ty.  Cow  el. 

HARDNESS,  is  that  Quality  in  Bodies,  by 
which  their  Parts  cohere  firmly  together,  fo  as  to 
relift  the  douch  ;  in  which  Senle  it  coincides  with 
what  is  call’d  Firmnefs  or  Solidity ,  in  Oppolition 
to  Fluidity. 

In  ftri&nefs  of  fpeaking,  a  Body  is  faid  to  be 
hard,  when  the  Parts  of  it  cohere  mutually,  lo  as 
not  to  yield  inwards,  or  give  way  to  any  external 
Prelfure  or  Impulfe  ;  and  fo  that  the  Particles  are 
not  fubjtft  to  any  Motion  in  regard  to  each  other, 
without  breaking  the  Body.  In  this  Senfe,  Hard¬ 
nefs .  is  the  oppolite  to  Softnefs,  whole  Parts  do 
readily  give  way, 

HARDNESS,  according  to  the  Peripateticks,  is 
a Secondary  Quality,  upon  a  Suppolition  that  ari- 
fes  from  Drynefs,  which  is  a  primary  one,  and 
that  it  is  in  proportion  thereto. 

'I  hey  fuppole  the  remote  Caufes  of  it  to  be  ei¬ 
ther  Heat  or  Cold,  according  to  the  Diverfity  of 
the  Subjeft  ;  for  that  Heat  produces  Drynefs,  and 
by  that  means  Hardnefs  in  Clay,  and  Coldnefs  doth 
the  like  in  Wax. 

d  ht  Epicurean  and  Corpufcular  Philolophers  ac¬ 
count  for  Hardnefs  from  the  Figure  of  its  compo- 
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nent  Parts,  and  their  Union  together. —  And  ac¬ 
cordingly  it  is  by  1’oine  afcrib’d  to  Atoms,  or  Parti¬ 
cles  of  Body  that  are  hooked,  which  mutually 
catch  and  hang  upon  one  another. 

Again,  the  Carte  flans  fuppofe  the  Cohejion  of 
hard  Bodies  to  be  effected  by  Reft  •  }.  e.  by  nothing 
at  all. 

Sir  Ifaac  Newton  fhews  that  the  primary  Parti¬ 
cles  of  all  Bodies,  whether  folid  or  fluid,  are  hard , 
perfectly  hard,  and  uncapable  of  being  broke  by 
any  Power  in  Nature. 

He  maintains  that  thefe  Particles  are  conneded 
together  by  an  attractive  Power,  and  that  the  Body 
is  either  hard  or  foft,  or  even  fluid,  according  to 
the  Circum fiances  of  this  Attraction. 

If  the  Particles  are  fo  difpos’d,  or  fitted  for  each 
other,  as  to  touch  in  large  Surfaces,  fuch  Body 
will  be  hardj  and  the  harder  as  thole  Surfaces  are 
larger.  And,  on  the  contrary,  if  they  only  touch 
in  fmall  Surfaces,  the  Body  will  remain  loft  by 
the  Weaknefs  of  the  Attraction. 

HARDENING  Irony  Steel ,  &c.  is  the  ACt  or 
Art  of  communicating  a  greater  Degree  of  Hard- 
ntls  than  they  really  have  :  For  the  effecting  which 
there  are  divers  Methods ;  as,  by  hammering  them, 
quenching  them  when  hot  in  cold  Water.  Englijh 
and  Flemijb  Steel  have  a  pretty  high  Heat  given 
them  to  harden  them, after  which  they  are  prefently 
plung’d  into  Water  to  make  them  very  hard ;  But 
Span ’ft)  and  Venice  Steel  require  only  a  Blood  red 
Heat,  before  they  are  quenched. 

Sometimes  the  Steel  is  rubb’d  with  a  woollen 
Rag,  dipt  in  a  Mixture  of  Ground  Indigo  and 
Sallad  Oil,  while  it  is  heating,  and  afterwards  let 
cool  of  it  felf. 

Cafe  HARDENING  is  perform’d  after  the  fol¬ 
lowing  manner  :  They  take  Cow-Horn  or  Hoof, 
well  dry’d  in  an  Oven,  and  reduc’d  to  a  Powder  ; 
then  equal  Quantities  of  this  Powder,  and  Bay 
Salt,  is  well  mixt  with  Bale  Urine,  or  white  Wine 
Vinegar,  and  the  Iron  or  Steel  is  covered  over  with 
this  Compofition,  wrapt  up  in  Loam  or  Plate 
Iron,  fo  that  the  Compofition  touch  every  part  of 
the  Work  :  This  is  put  on  the  Fire,  and  the  Coals 
blown  t©  it,  ’till  the  whole  Lump  has  juft  attain’d 
a  Blood  red  Heat,  and  no  higher  5  after  which  it  is 
fuddenly  quench’d  in  Water. 

HARIOT,  or  Herioty  [in  LaWy\  is  taken  for 
the  beft  Cattle  that  a  Tenant  hath  at  the  Hour  of 
his  Death,  due  to  the  Lord  by  Cuftom.  And  there 
is  Harlot  Service  and  Harlot  Cujlcm.  Harlot  Ser¬ 
vice  is  after  the  Death  of  a  Tenant  in  Fee-fimple ; 
and  Harlot  Cujlcm  is  after  the  Death  of  a  Tenant 
for  Life.  Alfo  Harlot  Service  is  often  exprefs’d  in 
the  Grant  of  a  Man,  that  he  holds  by  fuch  Service 
to  pay  Harlot  at  the  Time  of  his  Death,  that  hoi- 
deth  in  Fee-fimple.  Harlot  Cujlcm  is  when  Harl¬ 
ots  have  been  paid  Time  out  of  Mind  by  Cuftom, 
and  this  may  be  after  the  Death  of  a  Tenant  for 
Life:  And  for  this  the  Lord  maydiftrain  aridfeize: 
But  of  right,  neither  the  Lord  nor  Officer  fhould 
take  Haricty  before  it  be  prefented  at  the  next 
Court  holden  after  the  Tenant  is  dead,  that  fuch 
a  Beaft  is  due  for  a  Harlot.  If  the  Lord  purchafe 
part  of  theTenancy,  Hariot  Service  is  zxxingmtM<\  5 
but  it  is  not  fo  in  Harlot  Cujlom.  And  if  the 
Lord  ought  to  have  a  Harlot  when  his  Tenant 
dieth,  and  the  Tenant  devifeth  away  all  the  Goods, 
yet  the  Lord  ftiall  have  the  Harlot ;  for  the  Law 
preferreth  the  Cuftom  before  the  Devife. 

HARMONISE,  is,  in  fome  Authors,  an  Ana¬ 
tomical  Term,  and  lignifies  the  lame  with  Men- 


dofa  Suturay  viz.  a  jointing  together  the  Bones  of 
the  Head,  particularly  thofe  of  the  Nofe  and  Pa¬ 
late,  by  a  ftrait  Line.  L. 

PI ARMON ICA,  Gr.J  a  Branch 

HARMONICKS, j  or  Divilion  of  the  antient 
Mufick.  It  is  that  Part  which  confiders  the  Diffe¬ 
rences  and  Proportion  of  Sounds,  with  rtfpc&to 
Acute  and  Gravey  in  Contradiftin&ion  to  Rhyth - 
mica  and  Metrica. 

HARMONICAL  Arithmetichy  is  fo  much  of 
the  Theory  and  Doftrine  of  Numbers,  as  relates  to 
making  the  Companions,  Reductions,  of  mu- 
lical  Intervals,  which  are  exprels’d  by  Numbers, 
in  order  to  the  finding  the  mutual  Relations,  Com- 
pofitions,  and  Refolmions. 

HARMONICAL  CompoJJtiony  in  the  General 
Sence,  includes  the  Compofition  both  of  Harmony 
and  Melody ;  i.  e.  of  Mufick  or  Songs,  both  in  a 
fingle  Part  and  in  feveral  Parts.  In  a  more  limited 
or  proper  Senfe,  Harmonical  Compofition  is  re- 
ftrain’d  to  that  of  Harmony:  In  which  Senfe  it 
may  be  defin’d  the  Art  of  dilpofing  and  concerting 
leveral  fingle  Parts  together  in  fuch  a  manner  as  to 
make  one  agreeable  Whole. 

HARMONICAL  Handy  [in  Mujicky~\  a  Term 
lome  Writers  ufe  for  the  antient  Diagrammay  oc 
Scale  of  Mufick,  upon  which  they  learned  to  ling. 

HARMONICAL  Intervaly  [in  Mufick ,1  is  an 
Interval  or  Difference  of  two  Sounds  which  are 
agreeable  to  the  Ear,  whether  they  be  in  Confo- 
nance  or  Succeflion. 

HARMONICAL  Proportion y  or  Mujlcaly  is 
when,  of  four  Numbers,  As  the  Firft  :  Is  to  the 

Fourth  •  *  c~  *-u-  TA:rr -  r  - '  -  T''  n  ’ 

Second 


PMurth. 

As  5 
becaufe 


So  is  the  Difference  of  the  Firft  and 
To  the  Difference  of  the  Third  and 


:  8  :  12  :  30,  are  Mujical  Proportionals^ 
5  :  30  ::  8 — 5  .*30 —  12 : :  3  :  18. 
Suppofe  in  Species  the  four  Terms  Ay  My  Ny  Ey 
let  it  be,  A  :  E  ::  M  —  A  :  E—N. 

Wherefore  A  E— A  N~  ME  — A  E.  Thefe 

Terms  being  rightly  ordered,  ’twill  be 

In  Words  thus  j  , 


2  A  —  M 


If  the  ReCtangle,  contained  under  the  firft  and 
third  Terms,  be  divided  by  the  Excefs  of  twice 
the  firft  above  the  lecond  ;  the  Quotient  will  be 
the  fourth  Term  in  Harmonical  or  Mufical  Pro¬ 
portion  :  Wherefore  it  is  neceffary  the  Terms  fhould 
be  fo  given,  that  the  double  of  the  firft;  may  exceed 
the  fecond. 


Z  A 


A  Right  Line,  as  A  D,  is  faid  to  be  divided  Har¬ 
monically. ,  if  being  cut  into  3  Parts,  A  B,  B  Cy  and 
CDy  the  Cafe  be  fo,  that  as  the  Whole  A  D  (or  Z.) 

is 
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is  to  either  Extreme  a  or  c  : :  fo  (hall  the  other  Ex¬ 
treme  be ;  to  the  indeterminate  Fart  m  2  That  is, 

Z  :  a  : :  c  :  „ 

y .  r  . .  _  .  >  'V  heref ore  Z  mvsz  a  c. 

m  L  •  •  W  «  tlL  ^ 

And  to  divide  any  given  Right  Line  thus  har¬ 
monically ,  as  fuppofe  W  Z) ; 

From  either  End  of  it  draw  a  Right  Line,  as 
DG,  making  an  Angle  with  it,  and  of  any  Length  : 
Connect  the  End  of  this  Line  with  the  other  End 
A)  by  drawing  A  G  ;  and  then  taking  any  Point, 
as  j 6,  at  pleafure,  in  the  given  Line  there  draw 
E  F parallel  to  D  G ,  and  in  it  take  B  E  equal  to 
BF,  then  draw  E  G,  and  that  (hall  End  the  Point 
C  required;  and  then  calling,  as  above,  the  whole 
Line  Z:  A  R  —  a:  B  C  —  w,  and  C  D  —  C  :  I 
fay  Z :  a  : :  c  :  m. 

For  the  Triangles  A  D  G,  ABF \  and  B  E  C 
are  all  fimilar ;  and  conlequently  AD:  A  B  :: 
D  G  :  B  F::  or  as  D  G  :  to  B  F—  B  E  ;  but  as 
D  G  :  B  E  ::  CD  :  B  C ;  (by  working  about  the 
equal  Angles  D  and  EEC:)  Wherefore,  by  Equa¬ 
lity,  AD :  AB  ::  C  D:CB\  that  is,  Z :  a  : :  c :  m. 
(l.  E.  D. 


And  from  hence  ?t  is  plain,  That  the  Ratio  of  the 
whole  Line  A  D  to  the  Segment  B ,  may  be  taken 
at  pleafure  :  But  that  the  intermediate  Part  B  C, 
mull  be  lei's  than  either  A  B  or  C  D. 

HARMONICA L  Series ,  is  a  Series  of  many 
Numbers  in  continual  harmonical  Proportion.  If 
there  are  4  cr  more  Numbers,  of  which  every  3 
immediate  Terms  are  harmonica /,  the  whole  will 
make  an  harmonical  Series ,  of  continual  harmoni¬ 
cal  Proportion :  As  30  :  20  :  15  : :  12  :  10.  Or  if 
every  4  immediately  next  each  other  are  harmoni¬ 
cal,  it  is  alio  a  continual  harmonical  Series  ;  but 
of  another  Species ;  as  3,  4,  6,  9,  18,  36,  Sc. 

HARMONICAL  Sounds ,  are  fuch  Sounds  as  al¬ 
ways  make  a  certain  determinate  number  of  Vi¬ 
brations,  in  the  time  that  fome  other  fundamental 
Sound  to  which  they  are  referr’d,  makes  one  Vi¬ 
bration. 

Harmonical  Sounds  are  produced  by  the  Parts 
of  Chords,  Sc.  which  vibrate  a  certain  number  of 
times,  while  the  whole  Chord  vibrates  once  ;  and 
by  this  they  are  diflinguifhed  from  the  third, fifth, 
Sc.  where  the  Relation  of  the  Vibrations  is  4  to  5, 
or  5  to  6,  or  2  to  3. 

The  Relation  of  Sounds  had  before  been  conf¬ 
erred  only  in  the  Series  of  Numbers,  1  :  2,  2  :  3, 
3  :  4,  4  :  5,  Sc.  which  produc’d  the  Intervals  call’d 
O  Clave ,  Fifth ,  Fourth ,  Third ,  &c.  ’till  Mr.  Sau- 
veur  conlidered  them  in  the  naturalSeries  1,  2,  3,  4, 
Sc.  and  examined  the  Relations  arifing  from  thence. 
The  Refult  is,  that  the  firit  Interval,  1  :  2,  is  an 
OSlave ;  the  ferond,  1:3,  a  Twelfth’,  the  third, 
I  14,  a,  Fifteenth,  or  double  Octave  ;  the  fourth, 
1 :  5,  a  Seventeenth  ;  the  fifth,  1  :  6,  a  'Nineteenth , 
&c.  Which  new  Confideration  of  the  Relations  of 
Sounds ,  is  more  natural  than  the  old  one. 

HARMONY,  is  an  agreeable  or  plealing  Union 
between  two  or  more  Sounds,  continuing  together 
at  the  lame  time. 

Harmony  is  naturally  produced  by  Confonances , 
but  Art  hath  dilcover’d  the  way  to  make  it  yet 
more  agreeable,  by  the  Mixture  of  Diffonances. 

HARMONY.  Dr.  Holder  in  his  Difcourfe  on 
this  Subject,  faith,  That  when  the  fonorous  Body 
is  conftituted  of  Parts  folid  or  tenfe,  regular  and 
fit  to  receive  and  exprefs  the  tremulous  Motion  of 
Sound,  equally  and  fwiftly,  it  will  theft  render  a 
certain  even  harmonical  Tone  or  Tune. 


The  Tune  of  any  Note  is  conflituted  by  the 
Mealureand  Proportion  of  the  Vibrations  of  the 
lonorous  Body  ;  i.  e.  of  the  Velocity  of  thole  Vi¬ 
brations  in  their  Recourfes. 

For  the  more  frequent  the  Vibrations  are,  the 
acuter  will  be  the  Tune  ;  and  the  flower  or  fewer 
they  are  in  the  fame  Time ,  the  graver  is  the  Tunes 

So  that  any  (five  n  Note  of  a  Tune  is  made  by  one 
certain  Meafure  of  Velocity  of  Vibration)  viz.  Such 
a  certain  Number  of  Courfes  and  Recourfes  (i.  e . 
forward  or  backward  Vibrations)  of  any  Chord  or 
String  in  fuch  a  certain  Space  of  Time,  doth  con- 
iiitute  fuch  a  determinate  Tune  2  And  all  fuch 
Sounds  as  are  Unifons ,  let  them  come  from  Voices 
Bell)  Pipe)  or  String)  are  made  with  Vibrations 
all  equal  to  one  another. 

The  Continuance  alfo  of  the  Sound  in  the  fame 
Tune ,  to  the  End)  (as  in  Strings  of  Wire,  which 
being  onceilruck  will  hold  their  Sound  long  in  the 
lame  Note)  depends  upon  the  Equality  of  Time 
of  the  Vibrations  from  thegreatell  Range  till  they 
come  to  ceafe  :  As  is  the  known  Property  of  Pen¬ 
dulums  And  a  mulical  String  flruck,  is  like  a 
double  Pendulum)  moving  upon  two  Centres,  the 
Nut  and  the  Bridge ,  and  vibrating  with  its  greateft 
Range  in.  the  middle  of  its  Length,  and  the  Vibra¬ 
tions  equal,  even  to  the  lafl ;  which  rnufl  make  it 
keep  the  lame  Tune  as  long  as  it  founds.  And  be- 
caufe  it  doth  plainly  keep  the  fame  Tune  to  tha 
lail,  the  Vibrations  are  equal. 

The  Meafures  of  Swiftnels  of  Vibrations  of  the 
String  or  Chord,  as  hath  been  faid  above,  confii- 
tutes  and  determines  the  Tune,  as  to  the  Acutenefs 
and  Gravenefs  of  the  Note  which  it  founds :  and 
the  lengthning  or  Ihortning  of  the  String  under 
the  fame  Tenlion,  determines  the  Meafure  of  the 
Vibrations  which  it  makes.  And  thus  Harmony 
Gomes  under  mathematical  Calculations  of  Pro¬ 
portions  ;  as  to  the  Length  of  the  Chords,  the 
Meafure  of  the  Time  in  Vibrations,  and  of  the 
Interval  of  tuned  Sounds.  As  the  Length  of  one 
String  is  to  another,  (if  of  the  fame  Matter,  Thick- 
nefs  and  Tenlion)  fb  is  the  Meafure  of  the  Time  of 
their  Vibrations.  As  the  Time  of  the  Vibration 
of  one  String  to  another,  fb  is  the  Interval  or  Space 
of  Acutenefs  or  Gravenefs  of  the  Tune  of  that  one, 
to  the  Tune  of  the  other  2  and  conlequently,  as 
the  Length  is,  fo  is  the  determinate  Time,  c ceteris 
paribus.  Thefe  Vibrations  imprefs  a  Motion  of 
Undulation  or  Trembling  in  the  Air,  as  far  as  the 
Motion  extends,  of  the  fame  Meafure  with  the  Vi¬ 
brations. 

And  if  the  Motions  made  by  different  Chords 
are  fb  commenfurate  that  they  mix  and  unite,  and 
bear  the  fame  Courle  altogether,  alternately  of 
frequently  ;  Then  the  Sounds  of  thefe  different 
Chords,  thus  mixing,  will  calmly  pafs  the  Me- 
diuW)  and  arrive  at  the  Ear  as  one  Sound ,  or  nearly 
the  fame  ;  and  fb  do  evenly,  lmootbly,  and  with 
pleafure  ftrike  the  Ear;  which  produces  what  they 
call  a  Confonancy ;  and  from  the  want  of  fuch  an 
agreeable  Mixture,  Diffonances  do  arife. 

And  as  the  more  frequent  Mixture  or  Coinci¬ 
dence  of  Vibrations  render  the  Concords  generally 
fo  much  the  more  perftft;  fb  the  lefs  there  is  of 
Mixture,  the  greater  and  more  harlh  will  the  Dif- 
cord  be. 

From  all  which  ’tis  eafy  to  fee  the  Reafon  why 
Concords  are  agreeable  and  plealing  to  the  Ear  ; 
which  is  becaufethey  unite  in  their  Motions  often  ; 
at  lead  in  every  fixth  Courfe  of  Vibration  ;  as 
is  apparent  from  the  mulical  Ratio’s  by  which 
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they  are  conilituted,  which  are  all  contain’d  with¬ 
in  that  Number  of  6. 

Thus  the  agreement  between  two  or  more 
TJnifons ,  or  Chords,  of  the  lame  length,  Be.  is 
becaule  the  Vibrations  of  l'uch  Sounds  are  equal 
to  Time  and  Meafure ,  and  do  join  and  unite  in 
every  Courfe  and  Recourse. 

If  the  String  A  be  double  in  length  to  B 
(I  proceed  according  to  the  uiual  Divihon  of  the 
Monochord)  i.e.  as  2  to  1.  Then  the  Vibrations 
of  B  will  be  duple  to  thofe  of  A ,  or  twice  as 
fwift  :  and  conlequently  if  thefe  Strings  are  iiruck 
together,  their  Vibrations  will  unite  alternately  ; 
viz.  at  every  Courfe  croiiing  at  the  Recourfe,  and 
give  the  Sound  of  the  OBave  to  one  another. 

If  the  Length  of  A  to  that  of  B,  be  as  3  to  2  ; 
Then  reciprocally  their  Vibrations  will  be  as  2  to 
3  ;  and  their  Sounds  will  concord  in  a  Fifth ;  their 
Motions  uniting  after  every  iecond  Recourfe ;  i.  e. 
at  every  other,  or  third  Courie. 

If  A  be  to  B ,  as  4  to  3,  they  found  a  Fourth 
together,  and  their  Vibrations  unite  after  every 
third  Recourfe,  or  at  every  fourth  Courfe. 

If  the  Length  of  A  be  to  that  of  B,  as  5  to  4, 
they  found  a  Ditone  or  Third  Major ;  and  their 
Motions  unite  after  every  fourth  Recourfe,  or  at 
every  fifth  Courfe. 

If  A  be  to  £ ,  as  6  to  5,  then  they  found  a  Tri- 
hemitone  or  Third  Minor ;  uniting  their  Vibra¬ 
tions  after  every  fifth  Recourfe,  and  at  every  fixth 
Courfe,  Be. 

And  thus  by  the  frequency  of  their  being  mix’d 
and  united,  the  Harmony  of  join’d  Concords  in 
Mufick  is  found  fo  very  fweet  andpleaiing;  the 
Remoter  being  alfo  combined  by  their  Relation  to 
other  Concords  befides  the  Unifon.  The  fxth  Ma¬ 
jor ,  which  is  5  to  3,  is  within  the  Compais  of  Ra¬ 
tio’s  between  1  and  6.  But  the  iejfer  Sixth  (8  to  5) 
is  beyond  it  ;  but  is  the  Complement  of  6  to  5,  to 
an  OBave  ;  and  makes  a  better  Concord  by  its 
Combinations  with  the  OBave  and  Fourth  from 
the  Unifon  ;  having,  the  Relation  of  a  third  Minor 
to  one,  and  of  a  third  Major  to  the  other,  and 
their  Vibrations  uniting  accordingly.  The  fxth 
Major  hath  the  fame  Advantage. 

HARO,  Harron ,  is  an  Outcry ,  or  a  Hue-and- 
Cry  after  Felons  and  Malefa&ors :  See  the  Origi¬ 
nal  of  thisCudom  de  Haro  among  the  Normans, 
in  La  Coufume  de  Normandie  par  Mr.  H  Bafnage , 
Vol.  1.  p.  104.  Perhaps,  hence  our  Englijh  Word 
to  be  Har’d,  /.  e.  frighted,  and  harafs’d ,  tired,  Be. 

HARPINGS,  in  a  Ship,  is  properly  her  Breadth 
at  the  Bow ;  tho’  fome  call  the  Ends  of  th t  Bends, 
which  are  faflened  into  the  Stem,  by  the  lame 
Name. 

HATCH,  a  Term  in  Mining:  See  Ef ay- Hatch. 
Hatch  is  alfo  us’d  for  a  Crofs-Board  that  lies 
a-thwart  the  Pafs,  to  hinder  the  Ore  from  tum¬ 
bling  all  at  once  into  the  Coffer  of  a  Stamping- 

Mi 'll. 

HATCHES  of  a  Ship)  are  the  Doors  in  the  Mid- 
fhip,  or  between  the  Main-mail  and  Fore-mad,  by 
which  any  Goods  of  Bulk  are  let  down  into  the 
Hold.  Hence  the 

HATCH  -Way,  is  that  Place  which  is  dire&ly 
over  the  Hatches;  fo  that  to  Jay  a  Thing  into  the 
’ Hatch-way ,  is  to  put  it  fo  that  the  Platches  cannot 
be  come  at,  or  opened. 

HATCHING,  is  a  Term  us’d  in  the  Art  of 
Drawing  or  Defigning  in  Black  and  White;  and 
‘by  it  is  underilood  a  manner  of  Shadowing  by  a 
continual  Series ,  or  Succeffion  of  many  Lines 


fhorter  or  longer ;  clofer  or  more  feparate  ;  ob« 
lique  or  dire£t;  according  as  the  Work  requires, 
to  render  it  more  or  iefs  enlighten’d. 

HAURIANT,  the  Term  in  Heraldry  proper  to 
blazon  Fifhes*  when  they  are  born  in  any  Efcut- 
cheon  in  an  ere£t  or  perpendicular  Poilure,  as  if 
they  were  putting  up  their  Heads  above  the  Water 
to  breathe. 

HAW,  is  a  finall  Quantity  of  Landj  and  ufu- 
ally  fuch  as  lies  near  a  Houfe :  as  a  Hemp- Haw  or 
Plat,  a  Bean-Haw :  and  lome  old  Manuicripts 
fay  that  Haw  is  the  fame  with  Manf  o ,  a  Dwel¬ 
ling- Houfe,  as  in  Docmfday-Book,  Be. 

HAWSER,  (or  Halfer)  is  a  Rope  confining  of 
three  Strands,  being  a  kind  of  a  little  Cable,  fer- 
ving  for  many  Uies  on  board  a  Ship,  as  to  fallen 
the  Main  and  Fore-fhrouds,  to  warp  a  Ship  over 
a  Bar,  Be. 

HAWSES,  of  a  Ship ,  are  two  round  Holes  un¬ 
der  her  Head  or  Beak,  through  which  the  Cables 
pals  when  Ihe  is  at  Anchor.  They  fay  a  Ship  hath 
a  Bold  Hawfe,  when  the  Holes  are  high  above  Wa- 
ter.  A  Frejh  Hawfe ,  is  when  there  is  a  Suipicion 
that  the  Cables  are  fretted  in  the  Holes.  To  Frejh 
the  Hawfe ,  is  to  lay  new  Pieces  upon  the  Cable  in 
the  Hawfe.  They  call  it  burning  in  the  Hawfe , 
when  the  Cable  endures  an  extraordinary  Streis. 
Clearing  the  Hawfe ,  is  untwilling  the  Cables, 
which,  by  realon  of  the  Ship’s  winding,  are  in- 
tangled  one  with  another. 

HEAD,  [in  Architecture, ]  an  Ornament  of 
Sculpture  or  carved  Work,  frequently  ferving  in 
the  Key  of  an  Arch ,  Plat-Band ,  &c. 

HE  KD- Angles  :  See  Angles. 

HEAD-BOROW,  hgnihes  him  that  is  Chief  of 
the  Frank- Pledge,  and  him  that  had  the  princi¬ 
pal  Government  of  them  within  his  own  Pledge. 
And  as  he  was  call’d  Head-Borow,  fo  he  was  alio 
call’d  Burrow-Head ,  Burf odder,  (now  Borf  older ) 
Third- Borow,  Tything-Man,  Chief-Pledge,  and 
Borow-Elder,  according  to  the  diverlity  of  Speech 
in  divers  places.  This  Officer  is  now  ulually 
call’d  a  Confable. 

HEAD  of  a  Camp  is  the  Front  or  foremoll  Part 
of  the  Ground  an  Army  is  encamped  on,  or  that 
which  advances  moil  towards  the  Campaign, 
Field,  or  Enemy. 

Dragon’s  HEAD,  [in  Aftronomy, ]  is  the  defen¬ 
ding  Node  of  the  Moon,  or  any  other  Planet. 

HEAD  of  a  Horn-work,  [in  Fortif cation f\  is 
that  Part  which  is  contain’d  between  two  Demi. 

Badions. 

ElEhD-Lines,  in  a  Ship,  are  the  Ropes  of  all 
Sails  which  are  next  to  the  Yards,  and  by  which 
the  Sails  are  made  fail  to  the  Yards. 

Moor’s  HEAD,  [with  Engineers f\  a  Term  us’d 
for  a  kind  of  Bomb  or  Grenado  ihot  out  of  a 
Cannon. 

Moor’s  HEAD,  [with  Chymifs,~\  a  Cover  or 
Capital  of  an  Alembick,  having  a  long  Neck,  to 
convey  the  Vapours  rais’d  by  the  Fire  into  a  Vdfel ; 
which  ferves  as  a  Refrigeratory. 

Moor’s  HEAD,  [in  Heraldry, ]  a  Reprefentation 
of  the  Head  of  a  Black  Moor,  commonly  in  Pro. 
file,  and  fwath’d  or  roll’d  about  with  a  Bandage  ; 
which  is  ofien  borne  as  a  Creil. 

FIE  AD  Mould-Shot,  [in  Medicine ,  ]  a  Difeafe 
in  Children,  in  which  the  Sutures  of  the  Skull, 
generally  the  Coronal,  ride,  i.  e.  have  their  Edges 
ihot  one  over  another  ;  and  are  io  cloie  lock’d  up, 
e.  g.  as  to  comprefs  the  internal  Parts,  the  Menin¬ 
ges  ;  or  even  the  Brain  it  felf. 
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HEAD -Pence)  or  Head-Silver ,  was  formerly  an 
Exaftion  of  40  4  or  more,  colle&ed  by  the  Sheriff 
of  Northumberland  of  the  Inhabitants  of  that 
County  every  Third  and  Fourth  Years ;  without 
any  Account  made  to  the  King.  But  by  23  H.  VI. 
c.  7.  this  was  clearly  aboliih’d  for  ever. 

HEADS,  is  a  Term  us’d  by  Builders  for  thofe 
kind  of  Tiles  which  they  ufe  to  lay  at  the  Eaves 
of  a  Houle  ;  being  the  full  breadth  of  a  common 
Tile,  and  but  half  a  Tile  in  length. 

HEAD-S^V-t,  are  thofe  Sails  in  a  Ship  which 
belong  tothe  Fore-maft and  Bolt-fprit,  becaule  they 
govern  the  Head  of  the  Ship,  and  do  make  it  fall  off 
and  keep  out  of  the  Wind;  thefe,  in  Quarter  Winds, 
are  the  chief  drawing  Sails. 

HEAD-Sftf,  is  when  a  great  Wave,  or  Billow  of 
the  Sea,  comes  right  a-head  of  a  Ship  as  fhe  is  in 
her  Courfe. 

HEATING,  [in  ArchiteSlure ,]  the  Covering  or 
Roof  of  a  Building. 

HEALTH,  [in  ‘ Medicine ,]  is  defin’d  to  be  a  due 
Conftitution  or  Temperament  of  the  feveral  Parts 
of  which  an  Animal  is  compos’d,  both  in  refpeft 
of  Quantity  and  Quality  ;  or,  as  others  define  it, 
that  State  of  a  Body,  in  which  it  is  fitted  to  dif* 
charge  its  natural  Fun&ions  perfettly,  ealily,  and 


durably. 

HEARING  is  defin’d  to  be  the  Art  or  Faculty 
of  receiving  Sounds;  or  it  may  be  defin’d  more 
Icientifically  to  be  a  Senfation,  whereby  the  Mind 
perceives  and  gets  the  Idea  of  Sounds,  from  a  due 
Motion  imprefs’d  on  the  FibrilU  of  the  Auditory 
Nerve,  and  communicated  thence  to  the  Senfory. 

The  Organ  of  Hearing  is  the  Ear,  and  particu¬ 
larly  the  Auditory  Nerve  that  is  diffus’d  through 
it.  And  the  Objta  of  Hearing  are  certain  Motions 
or  Vibrations  of  the  Air. 

The  Opinions  of  Authors  have  been  different  as 
to  the  im  mediate  Organ  of  Hearing.  Arijlotie  will 
have  it  to  be  the  Cochlea  and  Tympanum ^  in  which 
the  Senfe  of  Hearing  are  feated.  Galen  follows  the 
Opinion  of  Arijlotie. 

But  the  Moderns,  on  better  grounds,  fuppole 
the  Ear  and  the  leveral  Parts  of  it,  viz.  Membranes, 
Canals,  Labyrinths,  Nerves,  Sc.  to  be  only  Means, 
or  Vehicles,  for  the  receiving,  modifying,  and 
tranfmitting  of  the  fonorous  Matter  to  the  Brain  ; 
which  is  the  Seat  of  this  Senfe.  As  for  Sound, 
that  is  in  Effeft  nothing  but  a  certain  Refrattion  or 
Modulation  of  the  external  Air,  which  being  col- 
letted  by  the  external  Ear,  palfesthro  the  Meatus 
Auditorius,  and  beats  upon  the  Membrana  Jym- 
■panu  which  moves  the  four  Bones  m  the Tympanum. 

That  thefe  little  Bones  move  the  internal  Air 
that  is  in  the  Tympanum  and  Vejhbulum ,  in  like 
manner  that  it  is  beat  by  the  external  Air;  which 
internal  Air  makes  an  lmpreflion  upon  the  Audi- 
tory  Nerve  in  the  Labyrinth  and  Cochlea ,  accor- 
ding  as  that  is  mov’d  by  the  little  Bone  of  the 
Tympanum  ;  fo  that  the  internal  Air  makes  vari¬ 
ous  lmpreffions  upon  the  Auditory  Nerve,  which 
is  the  immediate  Organ  of  Hearing, ^ according  to 
the  various  Refraftions  of  the  external  Air  ;  which 
different  lmpreffions  make  different  Sounds 

This  is  carried  fomething  farther  by  Sir  Ifaac 
Newton ;  He  fuppofo  Hearing  to  be :  lik« -.  Seeing, 
performed  not  immediately  by  the  Vibrations  ot 
{he  Mr,  but  by  thofe  of  fome  other  more  iubt.1 
Medium,  excited  in  the  Auditory  Nerves,  by  the 
Tremors  of  the  Air;  and  that  they  are  propaga- 
ted  thro’  the  folid  Capillaments  ot  the  Nerve  to 
the  Place  of  Senfation. 
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The  Curious  Structure  of  the  Labyrinth  and 
Cochlea,  lerve  to  make  the  weakeff  Sounds  audi* 
ble  ;  For  the  whole  Organ  of  Hearing  being  in* 
eluded  in  a  finall  Space,  the  lmpreflion  would 
have  been  made  only  on  a  very  finall  Part  of  it, 
had  the  Auditory  Nerve  run  in  a  ftrait  Line;  and 
the  Strength  of  the  lmpreflion  being  c ceteris  pari¬ 
bus,  always  as  the  Number  of  Parts  upon  which 
tie  lmpreflion  is  made,  thofe  Sounds  which  are 
now  low,  could  not  be  heard  at  all. 

Ifj  like  the  Retina,  the  Auditory  Nerve  had 
been  expanded  into  a  large  Web,  which  had  co¬ 
vered  or  lined  fome  wide  Cavity,  even  in  this  Cafe 
the  Impreffion  of  Sounds  had  been  much  weaket 
than  they  are  now  :  For  this  large  Cavity  had  gi* 
ven  room  for  the  Sounds  to  dilate ;  and  all  Sounds 
grow  weaker  as  they  dilate. 

But  in  the  prefent  Strutture  of  the  Labyrinth 
and.  Cochlea,  both  thefe  Inconveniences  are  pre¬ 
vented;  the  Canals  of  which,  by  their  winding, 
contain  large  Portions  of  the  Auditory  Nerve  ; 
upon  every  Point  of  which,  the  imalleff  Sound 
being  once  inrpreff,  becomes  audible;  and  the 
Sounds  are  lundred  from  dilating  by  theigNarrow- 
nefs  ;  and  the  lmpreffions  which  are  made  upon 
the  Nerves  by  the  firil  Dilatations  are  ever  the 
flrongeft. 

In  like  manner  the  Strength  of  the  Impreffion 
is  increafed  in  narrow  Canals,  by  means  of  the  Ela- 
flicity  of  the  Sides  of  the  bony  Canal  ;  which  re¬ 
ceiving  the  flrft  and  flrongeft  Impulfes  of  the  Air, 
do  reverberate  them  more  flrongly  upon  the  Au¬ 
ditory  Nerve. 

It  deferves  Obfervation,  that  tho*  the  Air  be  the 
ufual  matter  of  Sounds  ;  fo  that  if  a  Bell  be  rung 
in  Vacuo  it  will  not  be  heard  at  all,  yet  moll 
other  Bodies  properly  difpos’d  will  do  the  like 
Office  ;  only  fome  more  faintly  than  others. 

Thus  a  Sound  may  be  heard  through  Water,  or 
even  through  Earth,  of  which  there  are  various 
Inltances. 

HEART  1  See  an  anatomical  Defcription  of  it 
under  the  Word  Cor. 

HEART.  Authors  which  have  treated  about 
this  Mufcle  are  chiefly  Lower  de  Corde,  Bellini  de 
Motu  Cordis,  and  Borelli  de  Motu  Animalium  ', 
who  accounts  that  the  Force  of  the  Compreffion 
of  the  Heart  to  fqueeze  out  the  Blood  into  the 
Arteries,  is  equal  to  that  of  3000  Pound  weight ; 
and  that  350  Pound  weight  of  Blood  pafles  thro’ 
the  Heart  every  Hour  :  See  Dr.  Kell's  Animal 
Secretion,  p.  88.  where  you  have  a  good  Attempt 
to  eftimate  the  Quantity  of  the  Blood  in  an  Hu¬ 
man  Body,  its  Velocity,  &e. 

HEAT,  one  of  the  Four  Primary  Qualities^and 
feems  to  confift  only,  or  at  leaft  chiefly,  in  the  local 
Motion  of  the  fmall  Parts  of  a  Body  mechanically 
modified  by  certain  Conditions,  of  which  the 
principal  is  the  vehement  and  various  Agitations 
of  thofe  finall  infenfible  Parts. 

In  which  Defcription  it  appears,  there  are  thefe 
Three  Conditions  neceilary  to  produce  Heat ; 

t.  That  the  fmall  Parts  be  vehemently  and  ra¬ 
pidly  agitated,  or  moved,  in  a  much  greater  De¬ 
gree  than  is  neceflary  to  produce  the  Quality  we 
call  Fluidity . 

2.  That  the  Determinations  of  the  infenfible 
Corpufcles  thus  vehemently  agitated,  be  alio  very 
various ,  fome  moving  up,  fome  down,  fome  to  the 
Right  Hand,  others  to  the  Left,  Be.  And  hence, 
3  Z  z  though 
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though  Air  and  Water  are,  we  find  often,  very  ve¬ 
hemently  moved,  as  inTempefts  and  Catara&s ; 
yet  there  is  no  rtafon  to  expeCt  that  they  lhould 
grow  hot  upon  tins  Motion,  becaule  the  l/ehemen- 
cy  belongs  to  the  progreffive  Motion  of  the  whole 
Body  ;  and  notwithftanding  that,  yet  the  Parts  it 
conlifts  of  may  not  any  thing  near  be  fo  much 
quickned  in  their  Motions,  made  according  to 
other  various  Determinations,  as  to  grow  feniibly 
hot ;  but  in  Bodies  very  hot  or  enkindled,  the  ra¬ 
pid  Motion  of  the  infenfible  Parts  feems  to  have 
all  manner  of  Dire&ions,  and  to  be  darted  round, 
in  a  kind  of  burning  Sphere,  all  manner  of  ways. 

3.  ’Tis  requifite  alio,  to  the  Produftion  of  Heat, 
That  the  thus  varioufly  and  vehemently  agitated 
Particles  be  alio  lo  fmall,  as,  generally  lpeakmg,  to 
be  fingly  infenfible  :  For  unlels  they  are  exceeding 
fine  and  fubtle,  they  cannot  penetrate  readily  into 
the  Pores  of  contiguous  Bodies,  and  fo  warm  or 
burn  them. 

As  to  the  Operation  of  Heat  upon  our  Senfes,  the 
Refult  of  which  we  often  call  Heat ,  it  is  ufually 
tftimated  by  11s  Relation  to  the  Organs  of  our  Feel¬ 
ing  ;  for  we  don’t  efteem  any  Body  to  be  hot,  un¬ 
lels  the  Motion  of  its  fmall  Parts  be  violent  or  brifk 
enough  to  increafe  or  furpafs  that  of  the  Particles 
of  the  Objeft:  For  if  it  be  more  languid  in  the 
Objeft  than  in  the  Sentient,  we  pronounce  the  Body 
to  be  cold  ;  but  if  it  be  more  violent  in  the  Objeft 
than  in  the  Sentient,  we  fay  the  Body  is  hot ;  as 
any  one  may  Experiment  by  putting  his  Hand, 
when  cold,  into  warm  Water,  for  then  the  Water 
will  appear  warm  to  him  ;  whereas,  had  his  Hand 
been  hot,  it  would  have  felt  cold. 

The  Intenlenefs  of  Heat  (as  alfo  of  Light)  al¬ 
ways  is  as  the  Denfity  of  the  Rays  or  Particles  of 
Fire  which  occafion  it ;  and  that  Denfity  is  as  the 
Diftance  from  the  Radiating  Point  reciprocally. 

See  Quality.  %  ' 

The  Learned  and  Curious  Dr.  Slare,  in  Philo foph. 
Tran  faff.  N.  213.  hath  publifhed  leveral  firange 
Experiments  about  the  Produftions  of  Flame  and 
Fire,  from  the  bare  Mixture  of  two  Liquors  actu¬ 
ally  cold ;  which  two  Liquors  are  a  Vegetable  Oil, 
(the  Kinds  of  which,  proper  for  this  Purpofe,  he 
there  gives  you  in  a  Table)  and  a  Compound  Spirit 
of  Nitre  5  which  Spirit  is  made  by  Difiillation  (in 
a  Retort)  of  equal  Parts  of  Saltpetre  and  Oil  of 
Vitriol,  in  a  Sand  Furnace  with  a  great  Fire. 

And  one  thing  is  very  remarkable  as  to  his  two 
Liquors,  That  tho’ Gunpowder  cannot  be  made 
by  firing,  to  give  any  Explolion  in  the  exhaufted 
Receiver,  yet  thefe  did  fo  in  a  very  rapid  manner, 
blowing  up  the  Receiver,  and  breaking  out  in  a 
great  Flame. 

The  Learned  and  Ingenious  Captain  Halley  hath 
a  Difcourfe  in  Philof.  Tranfaff.  N.  203.  about  the 
proportional  Heat  of  the  Sun  in  all  Latitudes, 
and  of  a  Method  for  collecting  the  lame  :  Where 
he  lhews,  That  the  limple  Aftion  of  the  Sun  is, 
as  all  other  Impulfes  and  Strokes,  more  or  lels  for¬ 
cible,  according  to  the  Sines  of  the  Angle  of  Inci¬ 
dence,  to  the  perpendicular  let  fall  on  the  Plane, 
whence  the  vertical  Ray  (being  that  of  the  greateli 
Fleat)  being  put  for  Radius ,  the  Force  of  the  Sun 
on  the  horizontal  Surface  of  the  Earth,  will  be  to 
that,  as  the  Sine  of  the  Sun’s  Altitude  at  any  other 
Time. 

This  being  allowed  for  true,  it  will  then  follow, 
That  the  Time  of  the  continuance  of  the  Sun’s 


fltining  being  taken  for  a  Balls,  and  the  Sines  of 
the  Sun’s  Altitude  eredted  thereon,  as  Perpendicu¬ 
lars,  and  a  Curve  drawn  through  the  Extremities 
of  thole  Perpendiculars,  the  Area  comprehended 
lhall  be  proportionate  to  the  Collection  of  the  Heat 
of  all  the  Beams  of  the  Sun  in  that  fpace  of  Time* 

Hence  it  will  follow,  That  under  the  Pole  the 
Collection  of  all  the  Heat  of  a  Tropical  Day,  is 
proportionate  to  a  ReCtangle  of  the  Sine  of  23  De¬ 
grees  and  a  Half  into  24  Hours,  or  the  Circumfe¬ 
rence  of  a  Circle  ;  that  is,  the  Sine  of  23  Degrees 
and  a  Half,  being  nearly  tt  of  Radius,  as  rl  into 
12  Hours.  Or  the  Polar  Heat  is  equal  to  that  of 
the  Sun  continuing  12  Hours  above  the  Horizon  at 
53  Degrees  height,  than  which  the  Sun  is  not  $ 
Hours  more  elevated  under  the  Equinoctial. 

But  that  this  may  be  the  better  underftood,  he 
explains  it  by  the  iollowing  Figure. 
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Wherein  the  Area  Z  G  H  H,  is  equal  to  the 
Area  of  all  Sines  of  the  Sun’s  Altitude  under  the 
EquinoCtial,  ereCted  on  the  refpeCtive  Hours  from 
Sun-rife  to  the  Zenith;  and  the  Area  5HH  $ 

is  in  the  fame  Proportion  to  the  Heat  for  the  fame 
6  Hours  under  the  Pole  on  the  Tropical  Day  ;  and 
©  H  H  Qjs  proportional  to  the  collected  Heat  of 

12  Hours,  or  half  a  Day  under  the  Pole,  which 
Space  ©  H  H  Q_is  vifibly  greater  than  the  other 
Area  HZGH,  by  as  much  as  the  Area  H  G  Q_ 
is  greater  than  the  Area  ZG  ©  ;  which  that  it  is 
fo,  is  vifible  to  fight,  by  a  great  Excefs;  and  fo 
much  in  Proportion  does  the  Heat  of  24  Hours 
Sun-fhine  under  the  Pole,  exceed  that  of  12  Hours 
under  the  Equinoaial ;  whence,  c ceteris  Paribus , 
it  is  reafonable  to  conclude,  That  were  the  Sun 
perpetually  under  the  Tropick,  the  Pole  would 
be  at  leald  as  warm,  as  it  is  now  under  the  Line 
itfelf. 

But  whereas  the  Nature  of  Heat  is  to  remain  in 
the  SubjeCt,  after  the  Caufe  that  heated  it  is  remo¬ 
ved,  and  particularly  in  the  Air ;  under  the  Equi¬ 
noctial,  the  12  Hours  abfence  of  the  Sun  does  very 
little  Hill  the  Motion  imprefs’d  by  the  paid  ACtion 
of  his  Rays,  wherein  Heat  confifis,  before  he  arifes 
again  ;  but  under  the  Pole,  the  long  abfence  of  the 
£un  for  6  Months,  wherein  the  Extremity  of  Cold 
does  obtain,  hasfo  chill’d  the  Air,  that  it  is,  as  it 
were,  frozen,  and  cannot  (before  the  Sun  has  got 
far  towards  it)  be  any  ways  fenfible  of  his  Prefence, 
his  Beams  being  obflruCted  by  thick  Clouds,  and 
perpetual  Fogs  and  Mills,  and  by  that  Atmofphere 
of  Cold,  as  the  honourable  Mr.  Boyle  was  plealed  to 
term  it,  proceeding  from  theeverlafting  Ice,  which 
in  immenfe  Quantities  does  chill  the  neighbouring 
Air,  and  which  the  too  foon  Retreat  of  the  Sun 
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does  leave  unthaw’d,  to  increafe  again*  during  the^ 
Jong  Winter*  tffat  follows  this  Ihort  Interval  of 
Summer. 

But  the  differing  Degrees  of  Heat  and  Cold  in 
differing  Places,  depend  in  a  great  meafure  upon 
the  Accidentsof  the  neighbourhood  of  highMoun- 
tains*  whofe  Height  exceedingly  chills  the  Air 
brought  by  the  Winds  over  them  ;  and  of  the  Na¬ 
ture  of  the  Soil,  which  varioufly  retains  the  Heat* 
particularly  the  Sands*  which  in  Africa ,  Arabia , 
and  generally  where  fuch  iandy  Defarts  are  found* 
do  make  the  Heat  of  the  Summer  incredible  to 
thofe  that  have  not  felt  it. 

In  profecution  of  his  former  Thought,  he  com¬ 
puted  the  following  Table  for  every  tenth  Degree 
of  Latitude,  to  the  Equinoctial  and  Tropical  Sun, 
by  which  an  Ellimate  may  be  made  of  the  inter¬ 
mediate  Degrees* 


Lat. 

Sun  in 

Sun  in 

Sun  in 

Y.  =£=. 

$ 

YP 

0 

20000 

18341 

18341 

11 

19696 

20290 

15834 

20 

18797 

2I737 

13166 

30 

17321 

22651 

J0124 

40 

i$321 

23048 

6944 

50 

12855 

22991 

3798 

60 

10000 

22773 

1075 

70 

6840 

23543 

000 

80 

3473 

24673 

000 

90 

0000 

25055 

000 

Then  he  gives  the  following  Corollaries ,  very 
Veil  worth  Note. 

COROLLARY  I. 

That  the  Equinoftial  Heat,  when  the  Sun  be¬ 
comes  Vertical,  is  as  twice  the  Square  of  the  Ra¬ 
dius  ;  which  may  be  propoled  as  a  Standard  to 
compare  with  in  all  other  Cafes. 

COROLLARY  II. 

That  under  the  Equinoftial*  the  Heat  is  as  the 
Sine  of  the  Sun’s  Declination. 

COROLLARY  III. 

That  in  the  Frigid  Zones,  when  the  Sun  Sets  not* 
the  Heat  is  as  the  circumference  of  a  Circle  into 
the  Sine  of  the  Altitude  at  6.  And  confequently* 
that  in  the  fame  Latitude  thefe  Aggregates  of 
Warmth,  are  as  the  Sines  of  the  Sun’s  Declination ; 
and  at  the  fame  Declination  of  the  Sun,  they  are 
as  the  Sines  of  the  Latitudes,  and  generally  they 
are  as  the  Sines  of  the  Latitudes  into  the  Sines  of 
the  Declination. 

COROLLARY  IV.  * 

That  the  Equinoftial  Day’s  Heat,  is  every  where 
as  the  Co-fine  of  the  Latitude. 

COROLLARY  V. 

In  all  Places  where  the  Sun  Sets,  the  Difference 
between  the  Summer  and  Winter  Heats,  when  the 
Declinations  are  contrary,  is  equal  to  a  Circle  into 


the  Sine  of  the  Altitude  at  6,  in  the  Summer  pa¬ 
rallel,  and  confequently*  thofe  Differences  are  as 
the  Sines  of  Latitude  into*  or  multiplied  by  the 
Sines  of  Declination. 

COROLLARY  VI. 

From  the  foregoing  Table  it  appears,  That  the 
Tropical  Sun  under  the  Equinoctial,  has  of  all 
others  the  lead  Force  :  Under  the  Pole,  it  is  great* 
er  than  any  other  Day’s  Heat  whatfoever,  being  to 
that  of  the  Equinoctial*  as  5  to  4. 

From  the  Table*  and  thefe  Corollaries,  a  general 
Idea  may  be  conceiv’d  of  the  Sum  of  all  the  Acti¬ 
ons  of  the  Sun  in  the  whole  Year,  and  that  part 
of  Heat  that  arifes  fimply  from  the  Prefence  of  the 
Sun,  be  brought  to  a  Geometrical  Certainty . 

The  Heat  of  the  Sun  for  any  fmall  Portion  of 
Time,  is  always  as  a  Re&angle,  contain’d  under 
the  Sine  of  the  Angle  of  Incidence  of  the  Ray  pro¬ 
ducing  Heat  at  that  Time. 

The  Excellent  Sir  Ifaac  Newton^  at  the  End  of 
his  Opticks,  renders  it  probable,  tho’  he  propofes 
it  but  as  a  Query,  That  Flame  is  a  Fume,  Vapour* 
or  Exhalation  heated  red  hot ;  that  is,  fo  hot  as  to 
fhine  *  Becaufe  Bodies  don’t  flame  without  emit¬ 
ting  a  copious  Fume,  and  this  Fume  burns  in  the 
Flame. 

The  Ignis  Fatuus *  is  a  Vapour  fhining  without 
Heat,  and  there  feerns  to  be  the  lame  difference  be* 
tween  the  Vapour  and  Flame,  as  between  rotten 
W ood  fhining  without  Heat,  and  burning  Coals  of 
Fire.  In  diflilling  hot  or  ardent  Spirits,  if  the 
Head  of  the  Still"  be  taken  off,  the  afeending  Va¬ 
pour  will  take  Fire  at  the  Flame  of  a  Candle,  and 
be  turn’d  into  Flame;  and  the  Flame  will  run 
along  the  Vapour  from  the  Candle  to  the  Still. 

Some  Bodies  heated  by  Motion  or  Fermentation* 
if  the  Heat  grow  intenle*  fume  copioufly  ;  and  if 
the  Heat  be  great  enough*  the  Fumes  will  fhine 
and  become  Flame.  Metals  in  Fufion  ufually 
don’t  Flame  for  want  of  a  copious  Sulphur  ;  ex¬ 
cept  Spelter*  which  fumes  copioufly,  and  thereby 
flames. 

All  flaming  Bodies,  as  old  Tallow,  Wax,  Wood* 
Foffil-Coals,  Pitch,  Sulphur,  &c.  by  flaming  wafle 
and  vanifh  into  burning  Smoke  ;  which  Smoke,  if 
the  Flame  be  put  out,  is  very  thick  and  vifible, 
and  lometimes  finells  flrongly,  but  in  the  Flame 
lofes  its  Smell  by  burning ;  and  according  to  the 
Nature  of  the  Smoke,  the  Flame  is  of  feveral  Co¬ 
lours,  as  that  of  Sulphur  is  Blue,  that  of  Coppet 
open’d  with  Sublimate,  Green,  that  of  Tallow* 
Yellow,  &c.  Smoke  palling  through  Flame  cannot 
but  grow  red  hot*  and  red  hot  Smoke  can  have  no 
other  appearance  but  that  of  Flame. 

As  great  Bodies  probably  confetve  their  Heat  the 
longeff*  fo  the  Reafon  of  it  feerns  to  be,  That  their 
Parts  heat  one  another  :  Whence  great ,  denfe,  and 
fix’d  Bodies ,  when  heated  beyond  fuch  a  Degree, 
may  emit  Light  fo  copioufly*  as  by  the  Emiffion 
and  Reaction  of  its  Light,  and  the  Refle&ions  and 
Reactions  of  its  Rays  within  its  Pores  to  grow  flill 
hotter,  till  it  come  to  fuch  a  Period  of  Heat,  as  is 
that  of  the  Sun  :  Wherefore  we  may  fuppofe  the 
Sun  and  fix’d  Stars  to  be  great  Earths  vehemently 
hot,  whofe  Heat  is  conlerved  by  the  Greatnefs  of 
the  Bodies,  and  the  mutual  Action  and  Rea&ion. 
between  them  and  the  Light  which  they  emit ;  and 
whofe  Parts  are  kept  from  fuming  away*  not  only 
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by  th'cir  Fixity,  but  alfo  by  the  vaft  Weight  and 
Dtnfity  of  the  A tmofpheres  incumbent  upon  them) 
and  very  ftrongly  prefling  them,  and  condenling 
the  Vapours  which  arife  from  them. 

HEAT.  Great  Bodies  are  capable  of  preferving 
Heat  for  a  long  while;  their  Barts  mutually  in- 
creafing  one  another’s  Heat.  And  it  may  be,  that 
a  very  great  denfe  and  fix’d  Body,  when  heated 
beyond  fuch  a  degree,  may  emit  Light  fo  copiouf- 
ly,  that  by  fuch  Einiflioh,  and  by  the  ReaSion  of 
its  Light,  and  by  the  Reflections  and  Refrattion  of 
the  Rays  within  its  hidden  Meatus ,  it  may  come 
to  grow  fill  hotter  and  hotter,  as  deriving  more 
Degrees  of  Heat  by  thole  ways,  than  it  can  of  Cold 
by  any  other ;  and  by  this  means  it  may  come  to 
attain  a  Heat,  like  that  of  the  Sun  :  For  the  Sun 
and  the  fix’d  Stars  leem  only  valt  Globes  of  Earth 
vehemently  heated;  and  whofe  Heat  is  preferved 
by  their  great  Magnitude,  and  by  the  mutual  Acti¬ 
on  and  Re-aftion  that  there  is  between  them  and 
the  Light  which  they  emit. 

And  their  Parts  are  preferved  from  evaporating 
in  Flame  and  Fume,  not  only  by  the  great  Fixity 
of  their  Nature,  but  alfo  by  the  mighty  Weight 
and  Denfity  of  the  Atmcfphere  which  environ 
them  ;  which  prefs  them  every  way  with  a  great 
Nifus ,  and  condenfe  their  Vapours  and  Exhalati¬ 
ons,  whenever  they  are  emitted. 

For  we  fee  that  Water,  but  moderately  heated, 
will  boil  with  Violence  when  the  Prelfure  of  our 
Atmofphere  is  taken  off'  ini  the  exhaufted  Receiver. 

And  aMixture  of  Tin  and  Lead, being  plac’d  on 
a  red  hot  Iron  in  Vacuo ,  will  emit  copious  Fumes, 
and  even  lome  Flame ;  which  yet  in  our  Air  will 
fcarce  viflbly  fmoke.  Vid.  Qu.  n.  Newton  Opt. 
p.  2 96.  Edit.  Lat. 

Heat  conduces  very  much  to  the  Fluidity  of 
Bodies,  by  lellening  the  Tenacity  of  their  Parts ; 
for  it  renders  many  Bodies  fluid,  which  otherwife 
are  not  fb;  and  increafes  the  Fluidity  of  tenacious 
Liquors,  as  of  Oil,  Balfam,  Honey,  Sc.  and  by 
the  fame  Reafons  leiTens  their  refilling  Force  :  and 
yet  it  does  not  much  lelfen  the  reflfting  Force  of 
Water;  which  it  mull  do,  if  that  Force  arife 
chiefly  from  the  Attrition  or  Tenacity  of  its  Parts ; 
and  confequently  it  doth  not  arife  from  thence, 
but  from  the  Vis  Inertia  Materia. 

HEAVE,  at  Sen ,  lignifies  to  throw  away,  or  to 
fling  any  thing  over-board,  this  they  call,  Heaving 
it  over-board  ;  alfo  turning  out  the  Cap  Iran,  is 
called,  Heaving  at  the  Capjian  ;  likewife  when  a 
Ship  being  at  Anchor,  rileth  and  falleth  by  the 
force  of  the  Waves,  fhe  isfaid,  To  Heave  and  Set. 

To  FIEAVE  a  Flag  aboard  [Sea  Fhrafe ]  is  to 
liang  it  out. 

To  HEAVE  out  the  Topfails  [Sea  Fhrafe ]  is  to 
put  them  abroad. 

HEAULME,  (or  as  they  write  it,  Heawme, )  is 
the  Herald’s  Term  for  an  Helmet,  or  Head-piece. 

HEAVY  Bodies  Defcent :  See  Defcent  of  heavy 
Bodies. 

IIEBBER-THEF,  was  formerly  the  Privilege 
of  having  the  Goods  of  a  Thief,  and  the  Trial  of 
him  within  fuch  a  Liberty. 

HEBDOMADIUS,  was  formerly  that  Canon  or 
Prebendary  in  a  Cathedral  Church,  which  had  the 
peculiar  Care  of  the  Choir,  and  the  Oflicers  of  it, 
for  his  own  Week. 

HEBRAISM,  is  the  proper  Idiom  of  the  He¬ 
brew  Tongue'. 

HECTIC  A  [of  ?£/<,  Gr.  Habit,]  is  a  continued 
Fever,  ariling  from  the  very  Habit  of  the  Body, 


and  introduced  in  a  long  Time,  and  has  fo  roote^ 
it  felf  into  the  very  Conflitution,  that  it  is  very 
diflicult  ever  to  cure  it :  For  the  moft  part  it  is 
accompanied  with  an  Ulcer  of  the  Lungs,  Lean- 
nefs,  and  a  Cough.  Blanchard. 

HEDAGIUM,  from  Heda ,  a  Hythe,  Port  or 
Wharf;  was  formerly  the  Term  for  the  Toll  or 
Cullom  paid  at  the  Hythe  or  Wharf,  Sc .  for  land¬ 
ing  Merchandize,  Goods,  Sc.  From  which  Toll 
or  Cuftomary  Duties,  Exemptions  were  fometimes 
granted  by  the  Sovereign  to  lome  particular  Per. 
Ions  and  Societies. 

HEEL,  that  part  of  the  Foot  of  any  Malt  which 
is  pared  away  Banting  on  the  aftward-fide  of  the 
Foot,  in  order  that  the  Mail  may  be  fayed  after - 
ward  on ,  the  Seamen  call  the  Heel  of  the  Majl ; 
but  the  Heels  of  the  Top-mafls  are  Squares,  and  in 
that  they  put  the  Fid  of  the  Top-maft. 

Alfo  if  a  Ship  lie  on  one  fide,  whether  fhe  be 
aground  or  afloat ,  they  fay,  She  heels  offward ,  or 
to  the  Shore,  a-Jtarboard ,  or  a-port. 

HEGEMON1C.ZE,  [  Gr.  ])  are  the 

principal  Aftions  in  a  human  Body  as  the  Attions 
Animal  and  Vital.  Blanchard. 

HEGIRA,  a  Term  in  Chronology ,  fignifying  the 
Epocha ,  or  Account  of  Time  ufed  by  the  Arabians 
and  Turks ,  who  begin  their  Computation  from  the 
Day  that  Mahomet  was  forced  to  make  his  Efcape 
from  tiie  City  of  Mecca ,  which  happen’d  on  Fri¬ 
day,  July  16.  A.  D.  622.  under  the  Reign  of  the 
Emperor  Heracleus. 

HEIGHT  is  the  third  dimenfion  of  a  Body, 
in  refpeit  to  its  elevation  above  the  Ground. 

HEIGHT,  or  Altitude  of  the  Eye  in  PerfpeCtive, 
is  its  Height  or  Elevation  above  the  horizontal 
Plane  ;  and  it  is  meafured  by  a  Perpendicular  let 
fall  from  the  Eye  to  that  Plane. 

HEIGHT  of  a  Figure ,  is  the  perpendicular  Line 
drawn  from  the  Top  to  the  Bale,  (fometimes  pro¬ 
duced)  either  within  the  Figure  or  without  it. 

HEIGHT  of  the  Pole  :  See  Altitude  of  the  Pole. 

HEIGHTS  [in  the  Military  Art\  are  the  Emi¬ 
nences  round  a  fortified  Place,  on  which  Armies 
ufually  poll  themfelves  at  a  Siege. 

HEIR,  a  Word  having  not  altogether  the  fame 
Signification  with  Civilians  ;  who  call  Haredem , 
qui  ex  tejlamento  fuccedit  in  univerfum  jus  Tejla - 
toris  ;  as  in  Common  Law,  which  calls  him  Heir 
that  fucceeds  by  Right  of  Blood  in  any  Man’s 
Lands  or  Tenements  in  Fee  ;  for  by  the  Common 
Law  nothing  palleth  Jure  Hxreditatis  but  only 
Fee:  Moveables,  or  Chatties  immoveable,  are  gi¬ 
ven  by  Teflament  to  whom  the  Tefiator  lifteth, 
or  elfe  are  at  the  Difpolition  of  the  Ordinary,  to 
be  diflributed  as  he  in  Confcience  thinketh  meet. 
Every  Heir,  having  Lands  by  Defcent,  is  bound  by 
the  binding  A£ls  of  his  Anceflors,  if  he  be  named, 
Qui  fentit  commodum ,  fentire  debet  S  Onus. 

HEIR  Apparent  is  one  on  whom  the  Succefli- 
on  is  fo  fettled  that  he  cannot  be  fet  alide,  with¬ 
out  altering  the  Laws  of  Succeflion. 

HEIR  Prefumptive ,  the  next  Relation  or  Heir 
at  Law  to  a  Perfon  who  is  to  inherit  from  him, 
ab  intejlato ,  and  who  it  is  prefumed  will  be  Heir, 
nothing  but  a  contrary  Difpofition  in  the  Teflatot 
being  able  to  prevent  him. 

HEIR  Loom  [in  Law  Books ,]  Terms  fignify¬ 
ing  fuch  Houfhold  Furniture,  as  is  not  invento¬ 
ried  after  the  Deceaie  of  the  Owner  ;  but  thofe 
Things  that  neceflarily  come  to  the  Heir  along 
wirh  the  Houfe,  viz.  Tables,  PrelTes,  Cup-boards, 
Btdfteads,  Sc. 
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HELCYDRA,  [ofExiuMW  of  mak»,  Gr.  to 
draw,  1  are  certain  little  Ulcers,  thick  and  red; 
and  in  the  Skin  of  the  Head,  like  the  Nipples  of 
the  Breads,  which  lend  forth  Matter.  Blanchard, 

HEL1ACAL-j?//i«£,  [of  ha /of,  Gr.  the  Sun,  J 
is  when  a  Star,  having  been  under  the  Sun  s  Beams, 
gets  from  the  lame  lb  as  to  be  feen  again. 

HELlACAL-&m»g,  is  when  a  Star,  by  the 
near  approach  of  the  Sun,  fir  ft  becomes  inconlpicu- 
ous ;  this  is  reckon’d  in  the  Moon  but  at  17  De¬ 
grees  Diftance,  or  thereabouts;  but  in  other  Stars, 
his  as  foon  as  they  get  diftant,or  come  near  the  Sun 
by  the  Space  of  a  whole  Sine. 


HELICE  Major  and  Minor,  the  lame  with 
Urfa  Major  and  Minor. 

HELICOID  Parabola ,  or  the  Parabohck  Spiral, 
is  a  Curve  which  arifesfrom  the  Suppolition  of  the 
Axis  of  the  common  Apollonian  P arabolas ,  being 
bent  round  into  the  Periphery  of  a  Circle,  and  is  a 
Line  then  palling  through  the  Extremities  of  the 
Ordinates,  which  do  now  converge  towards  the 
Centre  of  the  faid  Circle.  The  Tangent ,  Area, 
Length  and  Flexure  of  this  Spiral  Curve  is  invefti- 
gatedby  Mr.  J.  Bernoulli,  according  to  the  Method 
of  the  Diferential  Calculus ,  in  a  Ddcourle  on  that 
Method  on  the  A£l.  Tip/-  f°r  *691*  Thus, 
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Spiral  Parabola ,  or  the  Parabolick  Spiral.  And  in  Whence,  in  > '  f  y  r See  the  Mar - 

order  to  the  Inveftigatlon  of  its  °  J'  i^Hofpital  Analyt.  des  ’ Infiniment  petits.  J 
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To  make  a  particular  Afflieationof  the  gene-  consequently  the  greatefl  AH  (CL) 
ral  Expreffion  to  the  Curve  propoled  ;  lnltead  of  either  of  them. 

Ay  and^,fubftttute  ^uPropontonaH  anday ;  COROLLARY. 

Then  will  AH—— - fF -  =  (fub‘ 

flituting  l  x  for  y  y) 

and  CL~  ^  ^  =  ^  then  the 

greateft  AH(CL)_  be  fou+nd,  i^its  D.ffe-  ^  AHm  CL  win  ,  it. 

rentials  — - -  /  r  '  ^  The  ereatejl  Angle  made  by  the  Ordinate  and 

art  i, -«,,*>  the  Differentials  of  CL)  via.  A  PH  ot  C  FL^v s  found,  by 

be  put  =  o :  Whence  arifes  ys=\r(\r-,)  and  putting  the  Ratio  — ,  or  77  ^  * 
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Maximum ;  that  is,  its  Differential 


o.  Whence  we  have  y  f  r;  and  conic- 
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Wherefore, 
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corollary. 


If  IK  touches  the  Curve  in  the  Point  /  (  where 
it  interfefts  the  Radius  A  M)  and  cuts  the  Dia¬ 
meter  B  A  K  produced  in  K  ;  then  fhall  A  K  zzz 
5  the  Periphery. 

Next, 

2.  For  the  Area :  ’Ti  s./)C-f  Gf  x 
-CDGE:  Or,  -  * 
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Read  ofi.v)  <— •  The  Integral 
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of  which  is  2  7  —  -T-  ,  or  f-  x  y  —  -  -  * 
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which  is  equal  to  the  Curvilineal  Space  BFGDCB. 
Wherefore  putting y  ~  r,  we  fhall  find  the  whole 
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in  the  Cafe  of  /  - ’tis  —  f  t  r  c.  And  fmce 

C 

the  whole  Circle  BOMB  is  =  f  r  c  ~  f.r  r  c  ; 
the  aforefaid  Space  fhall  be  to  the  Circle  as  5:6: 
And  therefore  the  remaining  Space  B  A  NG  B  A 
will  of'  the  Circle. 

Again,  Thirdly ,  For  the  Length  of  the  Curve. 
FGl  -  F  4-  E  G  ?  =  d  y*  +  d  x ‘l 

-  (  fubflituting  *>if 


r  r 


l 


in- 


Head  of  d  *  )  ,rll+A:'”-*r’,+4j>*dq. 

r  r  1 1  ' 

Hence 

FGrzdyW  :.r.ll+*.rJ> . 

J  r  r  l  /  y 

The  Integral  of  which,  could  it  be  exhibited, 
Would  give  the  Length  of  the  Curve  B  FG: 
Which  Rectification  may  yet  be  thus  exprefs’d. 
On  the  Diameter  A  B  describe  the  Semi-circle 
ATX  A,  and  let  A  a  be  cut  off  =  / ;  then  draw¬ 
ing  any  indefinite  Perpendiculars  WV,  Zf,  equi* 
diftant  from  —  A  and  A,  and  cutting  the  Periphery 
of  the  Semi-circle  in  T and  X ,  let  the  Right  Line 
X  T  $  be  drawn,  and  joining  S  take  A  K  — 
A  S ,  and  let  K  R  be  parallel  to  S and  the  Right 
Lure  R  g  be  drawn  to  the  Centre  of  the  Semi¬ 
circle  ;  equal  to  which  cut  oft'  the  Right  Lines 
WV,  Z  Y ;  Then  fhall  the  Points  T,  be  at  the 
Curve  y  VY h  :  which  is  of  fuch  a  Nature,  that 
the  Abfcffa  B  Z~  D  G,  and  the  Space  B  ZY p  B 
divided  by  Ag(=z§ABJ  gives  a  Right  Line 
Z2Z  the  Curve  B  FG. 

Demcmjb'atlcn. 


AK  ==  A l =  WT-  ZX  =  V  B  Z x  Z~Am 
y  -  V  ;  and  A  A  (  —  l )  : 

y  y)  •  •  A  K  (z~  V  r  y  — y  y )  : 


V  y  x  r  — - 
AS(=z  \iry 
AR  -^  r2zzn 


a  Portion  of  the  Space  Z  j>  j\  of  the  Breadth 

iy  =  V  '.'JLLt&Zllftr  . 

And  this  divided  by  A  g  f-  r,  gives  d  y 
(/TjJ  T+  4  1  r  y  y  —  8"rj*'+  4  --pQ 
*  r  r  /  /  * 

And  confequently  the  whole  Space  ZY  h  B  divi¬ 
ded  by  j  r  is  equal  to  the  Portion  of  the  Curve- 
Line  B  F  G.  Q.  E.  D. 

COROLLARY. 

Taking  B  Z,  A  equal  to  one  another;  if 
on  the  Centre  A ,  and  with  the  Radii  A  Z^  A 
A  W,  we  deferibe  Arches  cutting  the  Curve  in 
the  Points  G,  /,  A7,  ( Note  here ,  The  middle  Inter - 
feci  ion  1,  /«  /be  of  the  prefent  Figure^  falls  in 
the  Radius  A  M  )  the  Portions  of  the  Curve  B  G 
and  A  iV,  G  I  and  N /,  as  alio  B  G  I  and  A  N /, 
are  equal  to  tme  another.  Whence  ’tis  plain, 
that  even  thofe  Curves  that  don't  admit  of  a 
Reftification,  yet  fometimes  have  Dijfimilar  Parts 
equal  to  one  another. 

When  X  had  fignified  this  to  my  Brother ,  he 
prefently  obferv’d,  That  the  Nature  of  almoft  any 
Spiral  being  exprefs'd  by  an  Algebraical  Equa¬ 
tion,  another  Geometrical  Curve  may  be  2flign'd 
equal  to  it.  For  on  the  Centre  A ,  with  the  Ra¬ 
dii  A  A'and  A  G ;  deferibing  the  Arches  A'p,  G  tt, 
if  the  Curve  M  f  be  imagin’d  lucb,  that  v  4?  the  • 
Difference  of  the  Ordinates  p  nr  4,  be  equal  to 
the  Arch  E  G  :  Then,  becaule  of  y  k  —tt y  zz: 
E  F ,  and  v  4  —  E  G,  and  the  Angles  4  v  x,  F E  G, 
Right  ones;  alfo  4  *  lhall  be  equal  FG;  and  com¬ 
pounding  the  whole  Portion  of  the  Curve  M 4 
rr  the  whole  Portion  of  the  Spiral  B  G.  Now  to 
find  the  Nature  of  the  Curve  M  4,  we  need  only 

yd  d  " 

fubflitute  (  in  the  Quantity  - — ■*  which 

always  expreffes  E  G  or  v  4)  the  Value  of  d  .v, 

which  in  our  Curve  is  ;  which  produces 

—  zJLLAZ^  the  Integral  of  which  ~~f-~ 

— ^7?  g^ves  Length  of  the  Ordinate  nr  4. 
Then  putting  v  4  =  z,  we  have  no  Equation 

y  y  2  y3 

between  z  and  or  3  r  /  z  -f  2  y3i 

or  5  r  /  z  -f  2  j)3  —  ;  r  j;  y  —  o  ;  which  ex- 
preftes  the  Relation  between  the  Abfciffa  M v  —  Ji 
and  the  Ordinate  t4  =  z.  Bwt  in  general,  A 
Parabolical  Spiral ,  of  any  Degree,  is  by  this  means 
tranfmuted  into  another  Geometrical  Paraboloid , 
of  one  Degree  higher.  This  alfo  is  to  be  obfer- 
ved  ;  That  if  the  Curve  A  NIG  B  be  the  Archie 
medean  Spiral,  and  a  common  Parabola  A  p  be 
deferibed  at  the  Centre  A ,  and  upon  the  Axis 
AK,  whole  Parameter  is  a  fourth  Proportional  to 
the  Periphery,  Diameter,  and  Radius  of  the  Cir¬ 
cle  B  D  M  ]  then  fliall  both  the  Curve  Lines,  and 
the  Spaces  comprehended  under  them,  be  equal, 
viz.  Taking  any  Point  a  in  the  Right  Line  A  M ; 
if  to  this  be  applied  the  Right  Line  a  p*,  cutting 
the  Parabola  in  pi,  and  the  Arch  a  iVconcentricai 
to  the  Periphery  of  the  Circle  B  /!/,  be  drawn 

cutting 


•r  - „„ 
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HEL 


cutting  the  Spiral  in  N ,  then  the  Portion  of  the 
Spiral  Line  A  A'lhaJl  ever  be  equal  to  the  Portion 
ot  the  Parabolick  Line  An,  and  the  Space  A  Ar 
comprehended  between  the  Right  Line  N  and 
the  Spiral^  fhall  equal  the  Parabolick  Space  A  a  ».  A. 
Which  wonderful  Agreement  of  the  Spiral  and 
Parabola  we  afterwards  found  Dr.  Willis  had  ob. 
lervect  before  ;  who  relates,  that  Roberval  and 
kiobbs  contended  about  the  firff  Dilcovery  of  it  ; 
as  if  two  Perfons,  at  a  diftance  both  in  point  of 
Place  and  rI  ime,  might  not  be  led  by  their  own 
Genius’s  to  one  and  the  fame  Invention. 

.  \  ■ 

4.  For  the  Flexure  of  the  Curve .  That  the 
Curve  muft  have  a  Point  of  contrary  Flexion,  is 
evident ;  for  becaufe  the  Periphery  B  C  differs 
but  inlenlibly  from  a  Right  Line,  for  fome  Space 
beyond  the  Vertex  B,  it  follows  from  the  Na¬ 
ture  of  the  Parabola,  that  the  Curve  muff  be  con¬ 
cave  towards  the  Circumference  in  the  Parts  next 
the  Vertex,  and  concave  towards  the  Centre  in 
the  relf.  It  G ,  e.  gr.  be  the  Point  of  contrary 
Flexion,  then  A  0,  the  Segment  of  the  Radius, 
intercepted  between  the  Centre  and  the  Tangent, 
Ihall  be  a  Minimum.)  which  put  =  M.  Produce 
G  E  in  P)  and  draw  P  parallel  to  E  F,  and 
let  the  Secant  of  the  Arch  B  D  —  s,  and  the 
Tangent  t  :  Then  we  have  the  following 
Proportions ;  Viz,,  r  l  r  —  y  (=z  AG)  1:  t  l 

— r-'' ‘  (=GP)llsi‘— v  ■  y  C=AP.) 


gent  and  Secant .  For  in  the  Quadrant  A  B  Z>, 

T? 


dx  :  dt  ::  DC  :  E  F  : :  D  C  :  G  E  -f  A  F  $ 
G  E  G  F  :  E  F  ::  A  D  (=±  A  B)  :  a  G  -f 
A  B  ]  A  G  -f  A  B  :  A  F  : :  A  Bq  (—  r  r)  :  a  Fq 

(=  s  s.)  Wherefore,  d  t  =  *-  —  ( in  the 


r  r 


prefent  Cafe) 

Again,  d  x  :  ds  :  :DC  1  G  P : :  DC:  GE-V 
F :  G  F.  A-  (Z  F  •  (Z  F  •  '  a  'Fi  a  P  s  '•  a  rl 


stax 
r  r 


d  y 


Again,  G  E  ‘  E  F : :  P  G :  P Q_ 

.  —  *y  .*  d  y 

•  •  "  •  ,  1 
r  d  x  • 


r  d  x  ■ 


v  d  ■ 


Laftly )  AF:  PQ_ ::  AO  :PO  (~aO-^AP) 
.  t  d  y 

—  v :  ; ; 


d  x 


M\M— 


sr  —  s  y 


M 


Whence  we  fhall  find, 

t  r  s  d  x 


r  r  d  x 
l  d 


2rsydx  +  rsydx_  , 

— ---  , - —j - ;  and 

—  r  y  d  x  —  r  t  d  y 


Subftituting  for  dy ,  and  dividing  by  dx,  we 


And 


have  M  ^  L±±J23 

2  r  r  y  ~ .  2  r  y  y  —  r  l  t  ’ 

therefore  the  Differential  of  this  is  to  be  equal  to 
nothing  ;  but  the  Differential  of  a  Fraftion  is 
~  o,  when  its  Terms,  multiplied  into  the  alter¬ 
nate  Differentials ,  are  equal  :  For  the  Differential 

of  the  Fraftion  is  ^  y  ^ S :  andcon- 
*  K  K 

fequently  ifitberzioj  thenalfo  fliail  --1  zdyffjdiz 

=  o  ;  that  is,  z  d  y  ~  y  d  z.  By  the  help  of 
which  Rule  we  fhall  come  to  an  Equation  of  fix* 
teen  Members ;  in  order  to  the  Reduction  of 
which,  let  it  be  obferved,  viz.  That  the  Diffe* 
rential  of  an  Arch  is  in  a  given  Ratio  to  the  Dif¬ 
ferential  of  the  Tangent  and  Secant ;  for  It  is  to 
the  Differential  of  the  Tangent,  As  the  Square  of 
the  Radius  To  the  Square  of  the  Secant :  And 
It  is  to  the  Differential  of  the  Secant,  As  the  Square 
of  the  Radius  to  the  Re&angle  under  the  Tan* 


EF ;  GE  +  G  F:G  F  ::  a'D{~AB):  AG 
+  AB;  A  G  +  AB  i  B  F::  ABi(zzrr) 

:  A  F  %  F B  (  =  s  t.  )  'Wherefore  d  s 

=  y \  ^  *  And  fubftituting  thefe  Values  in 

the  Equation  inftfead  of  d  s  and  d  t,  as  alfo  ss  — ■ 
rr  inltead  of  1 1,  there  will  come  forth  another 
Equation,  which  may  be.  divided  by  r  t  dy  ;  fo 
that  the  Symbols  s,  t,  d,y,  will  be  quite  out,  and 
only  the  Powers  of  the  unknown  y  remain*  The 
Equation  then  will  be  y6  —  3  r  y$  -ft  3  rr y + — * 
rl  y*  -f  |  rirllyy  —  Plly +  ~  1 1  r=  o ; 

which  may  be  ftill  further  divided  by  r  —  y,  and 
lo  the  Equation  be  reduc’d  to  this,  y?  — -2ry+-f- 
r  r  f  *  \  r  rlly —  \Allz r  o ;  The  Root  of 
which  will  fhew  the  Point  of  Contrary  Flexure  5 

which  in  the  Cafe  of  /  rr:  is  very  nearly  ob¬ 

tain’d,  by  drawing  the  Ray  A  C,  fo  that  the  Ap¬ 
plicate  CFbe  F  r,  or  the  Arch  B  C  c=  -Ar  c  zzi 
10  Gr. 

This  Method  for  finding  the  Points  ob  Contrary 
Flexure  in  Curves,  feeming  very  tedious,  and  not 
fo  natural,  in  that  it  makes  ufe  of  Symbols  that 
are  fiiperfiuous,  and  do  afterwards  vanilh  out  of 
the  Equation  ;  gave  us  ocealion  to  find  a  Ihorter 
and  ealier  Way  for  doing  the  fame,  and  that  thus  : 
I  conceive  the  Point  of  Contrary  Flexion  as  falling 
in  that  Point  of  the  Curve,  where  two  contiguous 
infinitely  Iniail  Particles  are  imagin’d  to  lie  in  di - 
reClum  with  one  another:  As  ex.gr.  FG,  FI,  the 


V 


I  fefe! 

:  jE 


' — Tv 


D  C 

reft  being  bent  upwards  on  one  hand,  and  down¬ 
wards  on  the  other.  It  follows  from  hence, 

1.  That  in  Curves  whole  Axes  are  perpendi¬ 
cular,  and  whole  Ordinates  are  parallel  to  one 

another, 
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another,  the  acute  Angles,  E  G  F,  M  F  /,  or 
DG  L,  CFL ,  are  equal,  and  either  the  greatefi 
or  the  leafi  of  all  thofe  that  the  Ordinates  make 
with  the  Curve  on  the  one  lide  and  the  other,  ac¬ 
cording  as  the  Portion  of  the  Curve  (that  is)  at  the 
Parts  of  thele  Angles,  falls  either  with  or  with¬ 
out  them.  From  whence  the  Ratio  ^  (  m  £ 

is  either  a  Maximum  or  Minimum  ;  and  confe- 
quently  (  by  what  was  fheWn  above)  ytd  —  t  dy. 
But  iince  every  where  t  d y  ■=  y  d  x  (as  is  evi¬ 
dent  in  ail  Curves )  therefore  fhall  dt  —  d  x,  viz. 
The  Differential  of  the  Part  of  the  Axis  between 
the  Ordinate  and  the  Tangent,  equal  to  the  Dif¬ 
ferential  of  th e  Abfc/Jfa  :  Which  is  alio  thus  ma¬ 
tt  ifeft  :  Becaule  GF,  FI,  lie  in  dire  Slum,  the 
Tangents  G  L,  F L,  {hall  cut  the  Axis  in  the 
fame  Point  L  ;  and  conlequently,  the  Differen¬ 
tial  of  the  AbfcijJ'a  D  C ',  will  alfo  be  the  Difference 
of  D  L  and  C  L. 

The  celebrated  Author  of  the  Differ.  Calculus, 
has  given  another  Theorem  for  this  (  in  the  ASla ,) 
viz.  Since  the  Triangles  EGF,  MFI,  (becaule 
of  the  equal  Angles  EGF,  MFI,)  are  limilar; 
it  follows,  That  if  E  F,  MI,  that  is  the  d  x,  are 
equal,  alfo  EG,  M  F,  or  the  dy,  fhall  be  equal 
toe  ;  and  conlequently,  ddyzzo. 

2.  In  the  Curves  whole  Applicates  tend  to  fome 
common  Point  or  Center  A.  The  Angle  EGF 


the  Difference  of  two  Tangents,  each  to  the  Ra. 

dius  C  F.  To  which  if  we  add  E  F—  — --~~y 

r 

(which  Is  to£G,  As  D  H  To  D  G,  or  C  L  to 

C F,  or  Tangent  to  Radius)  the  Aggregate  will 

,  r  y  dx  1 1  dx  ,  t  t  d  x  ^ ^ 

be  - - ,  or  d  x  -j - -y  ,  the  Diffe* 

rence  of  two  Tangents,  the  one  of  whicli  agrees 
to  the  Radius  D  G,  that  is  the  Difference  of  the 
Right  Lines  CL,  D  H  ( —  / ;  )  and  therefore 

,  j  ,  t t dx 

d  tzzd  X  -j - py  . 

The  fame  is  more  clearly  fhewn  thus.  On 
the  Centre  C,  with  the  Radius  C  L,  defcribe  the 
Arch  L  K:  For  then  the  Angle  AC L  -j -  L  C  K 
=  AM  H  —  A  D  M  +  DAC  —  ACL  4- 
D  A  C,  and  to  LC  K  zz  D  A  C.  ( Note,  That 
C  M  is  negleSled  here,  and  the  Points  C  and  M 
efieem’d  as  co-incident ;  Jince  C  M  is  infinitely  Jeffs 
than  the  Differentials  DC,  LK,  EG,  which  are 
infinitely  fmall  themf elves.)  Whenc e,AC{zzr) 

:  CD  (=d  x)::  CL  (=  t)  :  ~±  —  l  K. 

Again,  G  D  (r=y )  :  D  H  (  —  t)  ::  L  K  (rr: 

1±1:LLLE  —KH.)  Wherefore  dt  [zz  DH. 

—  CLzzDH— CKzzDC  +  KHzz) 

,  ,  *  t  d  x 

d*  +  -7T. 


COROLLARY. 


) 


?=aG  AF  \GFAzzDAC  ff-CFL  t  Whence, 
lince  CL  is  the  Tangent  of  the  Angle  CFL  to 
the  Radius  C  F,  and  D  H  the  Tangent  of  the  An¬ 
gle  D  G  H  to  the  Radius  D  G,  the  Difference  of 
the  Right  Lines,  C L,  D  H,  fhall  be  equal  to  the 
Difference  of  the  Tangents  of  the  two  Angles,  that 
differ  by  the  Angle  D  AC',  one  of  which  is  to  the 
Radius  C  F,  and  the  other  to  the  Radius  D  G , 
For  tho’  the  Difference  of  the  Radii  EG  vanilhes 
in  eomparifon  of  the  whole  Radius  or  Tangent ;  yet 
?tis  not  to  be  negle&ed,  if  compared  with  their 
Differences. 

'Ltt  AC zzzr ',  DC—dx ;  CFzzy%,  CLzzzt*, 

and  confequently,  F L  =r  V  y  y  Alfo, 

Let  it  be  AC  (  —  r):  DC  (:rr  dx)  ::  C  F  (= y) : 

rr  an  Arch,  that  is  the  Meafure  of  the  Angle 

DAC,  with  the  Radius  C F.  This  Arch  (by 
Sell.  4.)  Is  to  the  Difference  of  the  Tangents,  in 
the  Duplicate  Ratio  of  the  Radius  to  the  Secant. 


Wherefore  F Ccl  {zz  yy)  :  F  Lq  (r 

y  d  x  .  y  y  d  x 
r  -  • 
r 


The  Arch  found 


yy  -MO 

t  t  d  x 


n 


If  r  be  Infinite  ;  that  is,  If  C  A,  D  A,  be  pa* 

t  (  d  vC  • 

rallel,  then  — jy-  will  vanilh,  and  d  t  zz  d  x9 
as  above. 

My  Brother,  inllead  of  the  Ratio  ~-^or 
J  7  D  A  A  Pi 

Cr  E 

affumes  putting  AFzzy,  A  P  zz  t9  E  F 

zz  dz;  and  fo  finds  d  t  zz  ;  Which Theo- 
7  d  y  q 

rems  well  deferve  Notice,  upon  the  account  of 

their  Univerfality. 

For  a  particular  Application  of  this  to  the  Pa¬ 
rabolic -k  Spiral :  Becaule  C  L  (zz  t,  Fig.preced.)  was 

found  before  cr:  then  fhall  d  t  zz 

1 a'd  fince 

l  r  7  /  y 

fubllituting  the  Values  of  1 1,  d  t,  t,  d  x,  and 
dividing  by  dy  ;  and  reducing  the  Equation,  we 
fhall  find  y5  — -  2  r  y*  -j -r  r  y}  — 

^  p  1 1  —  o,  as  before. 


5.  The  highefi  Point  of  the  Curve  above  the  Radi¬ 
us  B  A,  is  found  by  making  A  0  (found  before) 

T  .  •  2  r  r  s  y  —  4r/  4  j  ;  yj 

Infinite  ;  viz. - - - - - ‘  . — r  zzln- 

finite,  or  2  r  r  y  —  2ryy—  r//  =  o;  or  in¬ 
llead  ofy  fubllituting  /  <  x,  we  have  2  r  -/  /  x 
—  2  lx  —  /  /  rr  o  :  Or  in  the  Cafe  of  /  = 


Y  Y 

— — - ,  2  1/  c  x  —  2  x—t.  Which  Equation 

cannot  be  Geometrically  refolv’d,  upon  the  account 
of  the  inexplicable  Ratio  of  the  Arch  to  the  Tan. 
gent.  But  the  Point  fought  may  be  found  Me¬ 
chanically  near  the  Truth,  thus,  by  counting  no°. 
12'.  from  E  towards  M.  1  Note  here,  by  the 
By,  That  it  may  be  demonllrated  from  hence, 
tnat  an  Indefinite  Quadrature  of  the  Circle,  and  in 
general  the  ReSlificatien  of  any  Geometrical  Recur- 


renj 
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Vent  Curve,  is  impoffible  :  For  if  this  were  pof- 
liblc,  there  wou’d  be  given  the  Relation  between 
the  Curve  and  the  Ordinate  or  Abfcijfa:  And 
iince  the  Relation  of  thefe  to  one  another,  as  al- 
fo  to  the  Tangent,  is  fuppofed  to  be  given ;  alfo 
the  Relation  of  the  Curve  to  the  Tangent  would 
be  given  too.  Wherefore,  if  the  Equation  that 
expreffes  this  Relation,  be  duly  compared  with 
the  other  2  /  r  x  —  2  x  —  t,  according  to  the 
Laws  of  Algebra ,  in  order  to  fiing  out  one  of  the 
Indeterminates,  x  or  t :  There  wou’d  then  come 
forth  another  Equation  of  a  certain  and  definite 
Degree-,  the  Roots  of  which  (which  can  never 


be  more  than  the  Equation  has  Dimen  fons)  wou’d 
determine  all  the  higheft  Points  of  our  Curve. 
But  this  is  impoffible  ;  for  this  Spiral ,  if  it  be 
continued,  will  wind  about  the  Radius  A  B  with 
an  infinite  Number  of  Gyres  and  Turnings,  in 
each  of  which  there  is  fome  one  higheji  Point  5 
and  therefore  the  Number  of  thole  Points  is  In¬ 
finite. 


6.  Of  the  Evolution  of  Curves.  If  D  C  be  the 
Periphery  of  a  Circle,  then  all  the  Normals,  D  A± 
CA)  K  A-,  8c.  will  meet  in  one  common  Point 


V  * 


t*  4 

4  *“  .  _  " 

‘  S*  -  'V  -  • 

!'  •  V  *'  * 


1 1.' 


»  , 
1. 

f'i 

li.'t 


r.  1  \ : , 

a  ■  (' 


A,  (the  Centre)  and  will  each  of  them  be  equal  to 
a  conftant  Right  Line  (the  Radius.)  But  it  L>  L 
be  any  other  Curve,  the  faid  Perpendiculars  will 
be  indeterminate,  and  will  interfe£t  one  another 
into  many  different  Points,  A,  V,X,l\  which  all 
join’d  make  a  new  Curve  ;  the  Nature  of  which 

is  now  to  be  inveftigated.  »  •  t>  r 

Let  the  Curve  propoled  be  R  CD,  its  Axis  R  , 
Abfcijfa’ s  R  N,  R  M,  Ordinates  NC,  M  D,  Tan- 
gent  DCT.  Let  R  N=  m  ;  C N  =  p;Nt  —  q. 
Whence,  TN  :  N  C  : :  N  C 1  E  P 

.  P  P  — 

q  :  p  P  -  q 

Alfo,  NC:  NF  (  =  MO)  :: 

p  :  —  :  :  dpi 

ther,  GLS-\-SCc2‘Q.C, 
p  d  p  ,  ,  P  d  P  +  iAjP 

—  MN  A-  0  M  —  P  El  =  dm  -f  the  Diffe* 
t>  ,  ±2  p  g  d  p  +  pz  d  4 

rential  of  —  dm  q  q 

qqdm^2pqdp  +/P  P  d  q 


Laftly,  Q_C —  OP  :  S.0 

y;ffff  \  =  CP=  vcm  *  Nr*  ) 

<L(1 


:  C  A. 


.  pdq  +  qdmy.\l  p  p  -f  q  q. 

•  p  d  q  - —  p  d  p 

7.  Application  to  the  Parabola.  If  R  CD  be  a 

Parabola,  whole  Parameter  =  /,  lo  that  lm  — 

2  p  dp 

p  p,  then  l  d  m  ~  2  p  d  p,  and  d  m  ~  j  • 

and  q-=zim,  Su-bftituting  thefe  in  the  Value  of 

„  ,  / 1  -4-  4/>  p  /  /  -h  AP  v  . 

we  lhall  find  C  A  — •  2  1 1  9 

Again,  OP  that  is,  fince  P  N~\l,  an  dPC^'/W+PP* 
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SD  :  SQ_ 

P  dp 
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C  AwiW  —  yfji,  that  is  a  Fourth  Proportional 
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8.  To  find  the  Nature  of  the  Curve  AVX  {form’d 
by  the  Inter feSlions  of  the  Perpendiculars  D  A,  C  A) 
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with  refpeSi  to  the  Axis  R  B.  Cut  oil  R  H — .  |  ^ 
rr:  P  N,  and  put  H  B  xzz  y,  and  B  A  =2  z,  and 
then  A  B  -f-  N  C  :  A  C  ’.  i 

.  II  +  APP  ft  1  +  4  V  i>  .  . 
z  -f-  p  .  yTi  •  * 

NC:  CP ; 

p  :  ■/  \  1 1  -f  p  p  ;  and  will  rr  2  p K 

Again,  NC  :  A  B  :  :  PN  :  P  B  3 

P  :  z.  : :  ±  / :  ~  ;  but  y  — 

-t  2  2  p 

BB  z=zp  B-\-  PHz=zPB-\-  NR  —  f 

-A,  or  2  />3  ( m  )  =  2  p  ly —  1 1  z. ;  that  is, 
~  =  />>  and  4p3  (~//z)  ~~r  5  that  i?’ 

l6  j)3  =  27  /z  Z. 

Farther,  Becaufe  AD,  AC,  are  perpendicular 
to  the  Curve  DC,  and  the  Particle  DC  is  infi¬ 
nitely  final!  ;  therefore  fhall  AD  —  A  C  —  A  V 
V C but  (  becaufe  of  the  fame  Reafon)  V  C  ~ 
VX+  XK,  and  X K  —  XI- f,  3c.  And  there- 
fore  A  D  —  A  V  -f-  V  X  X  I,  3c.  —Curve 
A  1  H  4-  H  R.  And  lince  the  Curve  A  I H  a- 
rifes  from  the  Interfe&ions  of  the  Indijiant  Per¬ 
pendiculars,  D  A,  C  V,  K  X,  it  follows,  that  they 
are  Tangents  to  it  in  the  fame  Points,  and,  con- 
fequently,  that  'the  Curve  R  K  D  is  that  Curve 
which  is  defcribed  by  the  Evolution  of  the  Curve 
H  l  A.  From  whence  are  mamfefl,  at  firfl  view, 
all  that  Hugenius  and  others  have  publifh’d  about 
Kvoluta's,  asr  ajfo  the  excellent  Difcoveries  of 
Tfchirnbaujius  and  Leibnitz,  about  the  Curves 
formed  by  the  Refiex’d  Rays. 

HELICOSOPHY  [of  iTx/Sfpiral  and  cnfict,  Gr. 
Skill,]  is  the  Art  of  Deli  neating  all  forts  of  Spiral 
Lines  in  Plano. 

HELIOCENTRICK  Place  of  a  Planet,  is  faid 
to  be  fucb,  as  it  would  appear  to  us  from  the  Sun, 
if  our  Eye  were  fix’d  in  its  Centre. 

Heliocentrick  Latitude  of  a  Planet. 


being  feen  by  the  Sun,  it  will  appear  to  decline 
from  the  Ecliptick,  or  to  have  Latitude,  and  the 
Inclination  of  the  Line  ©  P  to  the  Plane  of  the 
Ecliptick,  is  called  the  Planet’s  Heliocentrick  Lati¬ 
tude,  and  the  Meafure  of  it  is  the  Angle  P  © 
fuppofing  the  Line  P  q  to  be  perpendicular  to  the 
Plane  of  the  Ecliptick  :  And  this  Heliocentrick 
Latitude  will  be  continually  increafing  till  it  come 
to  the  Point  A,  which  they  call  rh t  Limit,  or  ut- 
1110ft  Extent  of  it,  and  then  it  will  decreaie  again 
till  it  come  to  nothing  in  A/;  after  which  it  will 
increafe  again  till  it  come  to  B  ;  and,  Jaftly,  be 
decreafing  again  till  the  Planet  come  to  be  in  n, 
3c. 

HELIOSCOPES,  ['H^/ow otzvv  of  »a/©-,  the  Sun, 
and  cntoA-.u,  Gr.  to  view]  are  a  fort  of  Telefcopes 
fitted  fo  as  to  look  on  the  Body  of  the  Sun  without 
offence  to  the  Eyes. 

Of  thefe  Dr.  Hook  hath  written  a  little  Traft, 
and  propofes,  that  by  infer  ting  four  Relieving 
GJalles  into  a  Telefcope,  the  Sun’s  Rays  fhall  come 
to  the  Eye,  but  with  -fr  part  of  their  ufual 
Strength.  And  this  Way  the  Dofror  prefers  to  all 
others. 

But  without  any  fuch  long  Apparatus,  Mr.  Huy. 
gen's  Way,  of  only  ulinga  Plain  Glals  black’dat  the 
Flame  of  a  Lamp  or  Candle  on  one  Side,  and  placed 
•  between  the  Eye-Glafs  and  the  Eye,  will  anfwer  the 
Defign  of  an  Heliofcope  very  well  :  The  Truth  of 
which  I  have  often  found  my  ft  If  by  Experience. 

HELISPHERICAL  Line,  is  the  Rhumb  Line 
in  Navigation  3  and  is  fb  call’d  becaufe  on  the 
Globe  it  winds  round  the  Pole  fpirally,  and  ftill 
comes  nearer  and  nearer  to  it,  but  dau’t  terminate 
in  it. 

HELIX,  [«a /£,  Gr.]-'is  the  Exterior  Brim  of 
the  Ear,  fb  called  from  its  win  ding.,  jr  The  Interior 
is  called  Scapha. 

HELIX,  in  Geometry,  is  the  faml&with  Spiral : 
Which  fee.  ' 

HELLENISM,  is  the  Imitation  in  Latin,  or 
any  other  Language,  of  the  proper  Idiom  of  the 
Greek  Tongue. 

HELM,  or  Tiller  of  a  Ship,  is  that  Beam  or  Piece 
of  Timber  that  is  faftened  into  the  Redder,  and  fo 
comes  forward  into  the  Steerage,  Where  he  that 
Rands  at  Helm  Reers  the  Ship,  by  holding  the 
Whip-flaff  in  his  Eland,  a  Piece  of  Wood  for  that 
purpofe,  faftened  into  the  Helm. 

The  Terms  of  Art  belonging  to  the  Helm,  are , 

1.  Port  the  Helm',  that  is,  Put  the  Helm  over 
to  the  Left  Side  of  the  Ship. 

2.  Starboard  the  Helm  3  that  is,  Put  it  to  the 
Right  Side  of  the  Ship. 

3.  Right  the  Helm,  or  Helm  a  Mid-fhip 3  that  is, 
Keep  it  even  with  the  Middle  of  the  Ship. 

4.  Bear  up  the  Helm  ;  that  rs,  Let  the  Ship 
go  more  large  before  the  Wind. 

5.  Bear  up  round  ;  that  is,  Let  the  Ship  go  di« 
re&ly  hefore  the  Wind,  in  t he  Middle  between  her 
two  Sheets. 


If  the  outer  Circle  reprefent  the  Orbit  of  the 
Earth  round  the  Sun,  and  then  .the  inner  one  be 
placed  fo  as  to  be  inclined  to  the  Plans  of  the  other 
(for  which  reafon  it  appears  in  the  form  of  an  El- 
lipfis)  when  the  Planet  is  in  N ox  n  (which  Points 
are  call’d  its  Nodes)  it  will  appear  in  the  Ecliptick, 
and  fo  have  no  Latitude  ;  but  if  it  move  to  P,  then 


HELM  alfo,  with  the  Chymifts,  is  the  Head  of 
any  Still  or  Alembick,  becauie  ’ns  in  Figure  fome- 
thing  likean  Helmet,  or  Steel  Cap,  ufed  by  the  Ca¬ 
valry  in  War :  So  that  to  bring  a  thing  over  the  Helm, 
is  the  fame  as  to  force  it  bv  Fire  up  to  the  Top  of 
the  \  effel,  that  it  may  diftil  down  into  the  Recei¬ 
ver  by  the  Nofe  or  Beak  of  the  Head ;  and  when 
they  fay,  That  fuch  a  Thing  cannot  be  brought 

over 
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over  the  Helm,  they  mean,  ’tis  of  too  fix’d  a  Na¬ 
ture  to  be  railed  into  Vapour,  or  bait,  by  t he  Force 
of  Fire. 

HELMET,*]  [in  Heraldry ,]  an  antient  Armour 

HELM,  S  of  Defence  worn  by  Cavaliers,  ei¬ 
ther  in  War,  or  in  Tournaments,  as  a  Cover  and 
Defence  of  the  Head  ;  and  is  if  ill  tiled  by  way  of 
Creft  or  Ornament  over  a  Shield  or  Coat  of  Arms. 
It  is  lometimes  call’d  a  Calk,  a  Head-piece,  a  Steel 
Cap,  &c. 

The  Helmet  covered  the  Head  and  Face,  Ap- 
perture  being  left  about  the  Eyes,  fecur’d  by  Bars, 
which  ferv’d  as  a  Vifor. 

The  Helmet  [in  Armoury  f\ j  is  a  Mark  of  Nobi¬ 
lity,  and  the  diilerent  Degrees  of  Nobility  were  in¬ 
dicated  by  the  different  Circumfiances  of  the  bear¬ 
ing  of  the  Helmet. 

The  following  Rules  for  bearing  the  Helmet, 
which  obtain  in  France ,  from  whence  our  Heral¬ 
dry  originally  came,  are  as  follows. 

1.  A  Perfon  which  is  newly  ennobled  and  made 
a  Gentleman,  bears  a  Helmet  of  bright  Iron  or 
Steel  over  'ns  Elcutcheon  in  Profile  or  handing 
lide-ways,  the  Vilor  being  quite  clofe. 

2.  A  Gentleman  of  three  Deleents  bears  it  in 
Profile,  but  a  little  open,  Ihewing  three  Bars  of 
the  Vilor. 

3.  Antient  Knights ,  &c.  bear  the  Helmet  in 
Profile,  but  Ihewing  five  Bars,  the  edges  being 
of  Silver. 

4.  Barons  bear  their  Helmets  of  Silver  with 
edges  of  Gold,  neither  quite  in  Profile,  nor  yet 
in  Front,  Ihewing  live  Bars,  with  a  Coronet  a- 
dom’d  with  Pearls  over  it. 

5.  Vifcounts  and  Earls ,  in  antient  Times,  bore 
a  Helmet  of  Silver,  with  Gold  on  the  edges,  nei¬ 
ther  quite  in  Profile  nor  yet  in  Front;  but  now 
quite  Fronting,  with  a  Coronet  over  it. 

6.  Marqwffes  bear  their  Helmet  of  Silver  da¬ 
mask’d,  Fronting,  having  eleven  Bars,  with  a 
Marquelfes  Coronet  over  it. 

7.  Dukes  and  Princes  bear  their  Helmets  da¬ 

mask’d,  Fronting,  the  Vifor  almoft  open  and 
.without  Bars,  with  their  proper  Coronets  over 
them.  ^  , 

8.  The  Helmets  of  Kings  and  Princes  are  all  of 
Gold,  damask’d,  full  Fronting,  the  Viler  quite 
open  and  without  Bars. 

9.  Helmets  of  Bajlards  are  to  be  turn’d  to 
the  Left,  to  denote  their  Baftardy. 

The  Engldfh  Heralds  do  of  late  fomething  vary 
thefe  Laws,  Leigh  will  have  the  Helmet  in  Profile 
and  clofe  to  belong  to  Knights ,  tho’  all  other  Au¬ 
thors  give  it  to  Ef quires  and  Gentlemen. 

2.  To  a  Knight  they  afiign  an  Helmet  Handing 
right  forward,  and  the  Bearer  a  little  open. 

3.  To  a  Nobleman  under  the  condition  of  -a  Duke 
they  afcribe  a  Helmet  in  Profile,  or  pofited  lide- 
ways,  and  open  with  Bars. 

4.  To  Dukes,  Princes ,  and  Kings ,  they  alfign  an 
Helmet  right  forward  and  open  with  many  Bars. 

Thofe  Helmets  that  are  turn’d  fide- ways  dignifies 
to  be  giving  Ear  to  the  Commands  of  Superiois ; 
and  thofe  right  forwards  to  be  giving  Commands 
with  abfolute  Authority. 

There  is  leldom  more  than  one  Helmet  in  a 
Shield  ;  but  if  there  are  two,  they  mull  be  plac’d 
facing  each  other  ;  and  if  there  are  three,  the  two 
on  the  Tides  mull  be  looking  towards  that  in  the 
middle. 


HELMINTH  AGOGUES,  [of  zxutverex;  a  Worm, 
and  tiyo,  Gr.  to  lead  out,]  or  Helminthicks ,  are 
Medicines  that  expel  Worms,  or  bnng’em  away  by 
Stool.  Blanchard. 

HELOS,  or  Clavus,  is  a  round,  white,  callous 
Swelling  of  the  Foot  like  the  Head  of  a  Nail,  and 
fixed  in  the  Roots  of  the  hard  Skin  of  the  Foot. 
Blanchard. 

HEM.  The  Ovens  wherein  the  T.apis  Calamina - 
ris,  or  Calamine ,  is  baked,  have  a  Hearth  madfe  on 
one  fide  of  the  Oven,  divided  from  the  Oven  it 
felf,  by  a  Partition  open  at  the  Top,  by  which  the 
Flame  paffes  over,  and  lb  heats  and  bakes  the  Cala¬ 
mine.  This  Partition  is  called  the  Hem. 

HEMERALOPIA.,  [  of  vuzpy.  the  Day,  and  a 4? 
Gr.  the  Eye,]  or  Acies  noSlurna ,  is  when  one  lees 
better  in  the  Night  than  in  the  Day.  Blanchard. 

HEMI  [of  Gr.  the  half,]  is  a  Word  ufed 

in  Compolition  of  divers  Terms,  and  lignilies  half ; 
as, 

HEMICRANIA,  [  rirxiKpyvici  of  f (ju  and  y.pavov) 
Gr.  the  Head,]  a  Species  of  Head-Ach,  or  Cepha¬ 
lalgia. ,  in  which  one  half  of  the  Head  is  aftefted. 

HEMICYCLE,  \_v(mkvkK(Q-  of  tiy4  and  /<.u’>ca©-, 
Gr.  a  Cycle]  a  Semi-circle. 

HEMICYCLE  [  in  ArchiteSlure~\  a  Term  ?p- 
ply’d  to  Vaults  in  the  Cradle-form  ;  and  Arches 
or  Frames  or  Sweeps  of  Vaults,  which  conllitute 
a  perftft  Semi-circle. 

FIEMIOGUS  [of  .V-/  the  half  and  oa©-,  Gr. 
the  whole]  an  antient  Mathematical  Term  chief¬ 
ly  to  be  met  with  in  mufical  Writers,  and  lignilies 
the  Ratio  of  two  Things,  one  of  which  contains 
the  other  once  and  an  half,  as  3  :  2,  or  15  ;  10. 

HEMIPLEGIA,  is  a  Pal  fie  on  one  Side  below 
the  Head,  proceeding  from  an  Obftruftion  in  one 
part  or  other  of  the  fpmal  Marrow;  or  from  a 
Blow  ;  whence  it  comes  to  pals,  that  the  Animal 
Spirits  are  obfiruded  in  their  Palfage.  Blanchard . 

HEM1PLEXIA,  [  Gr.  ]  the  fame 

with  Hemiplegia. 

HEMISPHERE,  [of  iyc/  and  Gr.  ]  is 

the  half  of  a  Globe  or  Sphere  when  ’tis  fuppoled 
to  be  cut  thro’  the  Centre  in  the  Plane  of  one  of 
its  greateft  Circles.  Thus  the  Equator  divides  the 
Terreftrlal  Globe  into  the  Northern  and  Southern 
Hemifpbere  ;  and  the  Equino&ial,  the  Pleavens 
after  the  lame  manner. 

The  Horizon  alfo  divides  the  Earth  into  two 
Hemifpheres,  the  one  Light,  and  the  other  Dark, 
according  as  the  Sun  is  above  or  below  that  Circle. 

Alio  Maps  or  Prints  of  the  Heavens,  Conftella- 
tions,  &c.  palled  on  Boards,  are  fometimes  called 
Hemifpheres ,  but  ufually  Planifpheres. 

The  Writers  of  Opticks  prove,  that  a  Glafs  He- 
milphere  unites  the  Parallel  Rays  at  the  Difiance 
of  a  Diameter  and  one  third  of  a  Diameter  from, 
the  Pole  of  a  Glais.  Molyneux  Dioptr.  Nov.  p.  94. 

HEMISPHEROIDAL  [  of  Ly.i  and 

Gr.  form,]  a  Term  apply’d  by  Geometri¬ 
cians  to  fomething  that  approaches  to  the  Figure 
of  an  Hemifpbere,  but  is  not  exa£Uy  fa. 

HEMITONE,  [in  Mufick ,  ]  was  what  wc  now 
call  an  half  Note. 

HEM  IT  R  IT  /EU  S,  \fqxneardd©-,  Gr.]  an  irre¬ 
gular  intermitting  Fever  that  returns  every  Day, 
but  with  this  Difference  from  a  Quotidian,  that 
the  Fit  comes  twice  every  other  Day. 

HENDECAGON,  [  zvJ'zKctyuvQ-  of  zvS'zka 
eleven,  and  y >viu ,  Gr.  a  Corner,  ]  in  Geometry, 
is  a  Figure  that  hath  eleven  Sides,  and  as  many 
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HENDECAGON,  [in  Fortification,]  is  taken 
for  a  Place  defended  by  eleven  Baftions. 

HENIOCHUS,  one  of  the  Northern  Conftella- 
tions  of  fixed  Stars  ;  See  Auriga. 

HEPAR,  ,  jGr.  the  Liver,]  is  a  flelhy 

large  Vifcus ,  placed  in  the  Right  Hypochondrium  ; 
its  Convex  and  Upper-fide  reaches  a  little  beyond 
the  Cartilago  Xiphoides ,  and  touches  the  Dia¬ 
phragm  ;  its  Concave  and  Under-lide  covers  the 
Pylorus ,  and  part  of  the  Stomach,  as  alio  part  ol 
the  Colon  ;  all  the  Duodenum  ;  a  part  of  the  Jeju¬ 
num ,  and  of  the  Omentum  ;  and  when  we  are 
Handing,  itsloweft  Extremity  reaches  near  to  the 
Navel. 

Its  Figure  is  almoft  round  and  pretty  thick  ;  its 
upper  Convex- fide  being  fmooth  and  equal,  but  the 
lower  Concave  one  by  no  means  lo.  In  its  Middle 
and  Fore- part  it  is  divided  into  two,  by  a  Fiifure 
where  the  Umbilical  Veilels  enter.  The  Gall-Blad¬ 
der  is  faftened  to  its  Under-lide,  where  are  three 
Eminences  that  the  Antients  called  Portce ,  of 
which  one  palfesfor  a  little  Lobe. 

When  it  is  full  of  Blood,  it  is  of  a  dark  red  Co¬ 
lour  ;  but  when  the  Blood  is  waffl'd  out  ot  it,  it 
looks  pale  and  feels  loft. 

It  is  falten’d  to  the  Body  by  two  Ligaments : 

The  firfi,  which  is  large  and  firong,  comes  from 
the  Peritonaeum  that  covers  the  Diaphragm ,  and 
penetrating  the  Subfiance  of  the  Liver,  joins  the 
Capfula  of  the  Porta. 

The  fecond  is  the  Umbilical  Vein,  it  comes  from 
the  Navel,  and  enters  by  the  great  Fiifure  of  the 
L'^er  ro  join  the  Porta  :  After  the  Birth  it  dege¬ 
nerates  into  a  Ligament,  but  is  of  little  Ul’e  for 
the  faftening  the  Liver  :  ’Tis  covered  with  a  com¬ 
mon  Membrane  from  the  Peritonaeum ,  belidesthat 
every  Lobe  and  Gland  has  its  proper  Membrane  : 
The  common  Membrane  of  the  Liver  being  railed, 
itsSubitance  appears,  which  is  compoied  ol  leveral 
Lobes  of  Glands,  of  a  Conick  Figure,  not  eafily  to 
be  diftinguilh’d  in  the  Liver  of  Men  :  Thele  Lobes 
are  difpofed  all  along  the  Sides  of  each  Branch  of 
the  Veilels  in  the  Liver,  they  are  every  one  cover'd 
with  a  proper  Membrane,  and  ty’d  to  one  another 
by  other  Membranesin  fuch  a  manner,  as  that  they 
leave  alio  little  Intervals  betwixt  them,  which  are 
more  vifiblein  Fifh,  and  other  imperfeff  Animals; 
every  Lobe  receives  linall  Veilels,  which  are  conti¬ 
nued  to  the  little  Glands  of  which  each  Lobe  is 
compofed. 

The  Veifels  of  the  Liver,  are  the  Vena  Cava  and 
th t  Portae  they  are  accompanied  with  many  Imall 
Branches  of  the  Arteries,  which  come  from  theC<e- 
liack  and  Mefenterica  Superior,  which  two  bring 
the  Blood  for  the  Nourilhment  of  the  Liver:  The 
Porta  brings  the  Blood  full  of  Bile  for  Secretion, 
and  the  Cava  carries  back  the  Blood  that  remains 
from  both :  The  Vena  Porta  and  the  Cava  enter  the 
,  Liver  by  its  Concave-iide,  and  are  equally  diftri- 
buted  through  all  its  Subfiance  :  Wbere-ever  there 
is  a  Branch  of  the  one,  there  is  a  Branch  of  the 
other  ;  fo  that  each  Lobe,  and  each  Gland  in  the 
Lobe,  whether  on  the  Convex,  or  on  the  Concave- 
fide,  receive  the  fame  Veilels. 

The  Vena  Porta  dilchargesby  the  Extremity  of 
its  Branches  the  Blood,  as  yet  full  of  Bile,  into  the 
little  Glands  which  form  tire  Lobes,  of  which  the 
Parenchyma  of  the  Liver  is  compofed,  where  being 
feparated  from  the  Bile,  which  is  taken  up  by  the 
bilary  Veilels  (which  accompany  the  Branches  of 
th  e  Port  a)  and  carried  to  the  Gall-Bladder  or  Duo¬ 
denum ,  it  is  carried  back  by  the  Branches  of  the 


Cava  ;  it  receives  its  Nerves  from  the  Plexus  Hepa - 
ticus  of  the  intercofial  Nerve. 

Beiides  thele  Veifels,  the  Liver  has  Lymphatick 
Veifels,  moil  of  which  open  into  the  conglobated 
Glands,  near  the  Porta ,  on  the  Concave-iide  of  the 
Liver,  from  thence  the  Lymph  a  is  carried  by  other 
Lymphaticks  to  the  Keceptaculum  Chyli. 

We  come  now  to  the  Excretory  Veilels  of  the 
Liver ;  which  are,  the  Veficula  Fellis,  and  Porus  Bi - 
larius :  The  VeJiculaFellis ,  or  Gall-Bladder,  is  fixed 
to  the  Concave-iide  of  the  Liver;  its  Figure  is  like 
that  of  a  Rear ;  'tis  of  a  different  Bignels  almoft  in 
every  Subjeff ;  the  biggeft  is  about  the  Bignefs  of  a 
little  Hen's  Egg  ;  when  the  Liver  is  in  its  natural 
Situation,  the  bottom  or  largeft  Part  of  the  Blad¬ 
der  is  downwards,  and  the  Neck  or  narroweftPart 
upwards,  and  the  Point  touches  the  Stomach,  as 
well  as  the  Colon ,  where  it  frequently  dyes  them 
Yellow.  This  Bladder  is  compoied  of  three  Coats, 
the  outermoft  is  common  to  it  with  the  Liver; 
the  next  which  is  proper  to  it,  is  thick  and  folid, 
compoied  of  Tranfverle,  Oblique,  and  Strait  Fi¬ 
bres  :  The  third  is  thin  and  nervous  :  This  laft 
Coat  is  cover'd  within  by  a  k  ind  of  Cru  ft  or  Mucus, 
which  prefervesitagainltthe  Acrimony  ofthe  Bile: 
Malpigbius  has  remarked  iome  little  Glands  be¬ 
tween  its  Coats,  where  the  Cyfiick  Arteries  end; 
which  gave  him  ground  to  think  that  it  was  the 
fame  in  the  Porus  Bilarius.  The  Bile  is  brought  into 
the  Gall-Bladder  by  iome  imall  Veifels  which  ariie 
from  the  neighbouring  Glands,  and  uniting,  ^form 
one  or  two  Pipes  which  open  at  the  Neck  of  the 
Bladder  :  Thele  Duffs  I  could  never  difcover  in 
any  Liver  but  an  Ox’s,  though  I  have  reafon  to 
think  they  are  likewife  in  an  Human.  From  the 
Neck  of  the  Gall-Bladder  there  goes  a  Pipe,  not 
in  a  ftrait  Line  with  the  Bladder,  but  as  it  were 
more  deprefs'd  in  the  Liver ;  it  is  called  DuSius 
Cyjlicus  ;  fome  imall  Bilary  Duffs  open  likewiie 
into  it,  and  its  inner  Membrane  has  leveral  Rugce, 
which  retard  the  Morion  of  the  Bile.  To  this  Pipe 
(  which  is  about  the  Bignels  of  a  Goofe-Quill)  is 
join’d  another,  called  DuSius  Hepaticus ,  or  Porus 
Bilarius  ;  thefe  two  together  make  the  DuSius 
Communis  Choledochus ,  which  goes  obliquely  to 
the  lower  end  of  the  Duodenum ,  or  the  beginning 
of  Jejunum  :  After  it  has  pierced  the  firfi  Coat, 
it  runs  near  two  Fingers  breadth  between  the  Coats, 
before  it  opens  the  Cavity  of  the  Inteftine;  which 
oblique  lniertion  ferves  inftead  of  a  Valve,  to  hin¬ 
der  the  Bile  to  return  into  DuSius  Communis ,  ha¬ 
ving  once  enter’d  the  Inteftine.  The  Gall-Blad¬ 
der  has  two  Veins  from  the  Porta ,  which  are  called 
Cyjlicce  Gemellce ;  it  has  fome  linall  Arteries  from 
the  C celiac  a  Dextr  a,  and  fome  Lymphaticks. 

The  Porus  Bilarius  is  another  Excretory  Veilel 
of  the  Liver  ;  it  has  as  many  Branches  as  the  Vena 
Porta ,  which  it  accompanies  through  every  Lobe 
and  Gland  in  the  Liver  ;  where  ever  there  is  a 
Branch  of  the  one,  there  is  a  Branch  of  the  other, 
and  thefe  two  are  enclofed  in  one  common  Capfule, 
as  in  a  Sheath  :  The  Ule  of  this  Capfule  is  to  faci¬ 
litate  the  Blood  and  Bile,  by  the  Contraffion  of  its 
Fibres.  All  thele  Branches  unite,  and  make  one 
Pipe  of  the  Bignefs  of  a  linall  Quill,  which  joins, 
as  we  have  laid,  at  the  end  of  the  DuSius  Cyjiicusy 
for  the  carrying  the  Bile  from  the  Liver  to  the  In- 
teftines,  by  the  DuSius  Communis  Choledochus. 

The  lniertion  of  the  Porus  Bilarius  into  the 
DuSius  Cyjlicus,  is  Oblique,  with  its  Mouth  look¬ 
ing  towards  the  DuSius  Communis  ;  by  which 
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means  it  is  impolfible  that  the  Bile  which  comes 
from  the  Cyflus,  can  enter  the  Poms. 

The  Bile  which  is  found  in  the  Gall-Bladder,  is 
thinner,  and  different  from  that  which  is  in  theFb- 
rus  Bilarius.  This  Malpighins  proves  by  an  Ex¬ 
periment,  which  is  this.  That  having  tied  th c  Du- 
cius  Cyjlictts,  he  remarked,  that  the  Bile  which 
came  by  the  Boms  Bilarius  was  ol  a  different d  alle, 
Smell,  Colour,  and  Coniiilency  from  that  m  the 
Gall-Bladder. 

The  Ule  of  the  Bile  is  to  Iheath  or  blunt  the 
Acids  of  the  Chyle  ;  becaufe  they  being  entangled 
with  its  Sulphurs,  thicken  it  fo,  as  that  it  cannot 
be  fufficiently  diluted  by  the  Succus  Pancreaticus 
to  enter  the  LaSieal  Vejfels  ;  this  appears  not  only 
from  the  Analylis  of  the  Bile,  which  yields  more 
of  a  Lixivious  than  of  a  Volatile  Alkaline  Salt  ; 
but  likewife  ftom  what  Luhenhoeck  has  oblerved, 
That  of  the  great  Quantify  of  acid  Salts  he  has 
leen  among!!  the  Aliments  of  the  Stomach,  he  never 
could  find  any  in  the  Chyle,  after  it  had  palled  the 
Duodenum*. 

Becaufe  iome  Chyle  is  almoft  always  palling 
through  the  Duodenum ,  therefore  it  was  necellary 
that  the  Bile  likewife  lhould  be  continually  poured 
into  it  from  the  Duftus  Hepaticus.  In  a  Dog, 
whofe  DuBus  Communis  Choledochus  was  near  as 
big  as  in  a  Man,  I  have  gather’d  it  at  the  rate  of 
two  Drachms  in  an  Hour  ;  but  becaule  a  great 
Quantity  of  Aliments  requires  a  greater  Quantity 
oE Bile,  therefore  according  as  the  Stomach  is  more 
or  lelsdi  ft  ended  with  Food,  it  prelfesout  of  the 
Gall-Bladder  a  proportionable  Quantity  of  Gall, 
to  be  mix’d  with  the  Chyle  in  the  Guts,  Dr.  Beil. 

HEPATICK  Medicines  afe,  for  the  moil  part, 
fucb  as  are  both  Diaphoretical  and  Diuretical. 
HEPATIC/1!  Vena ,  the  lame  with  Bafilica.  L. 
HEPATICK  Aloes ,  is  the  ftneft  fort  of  Aloes, 
brought  commonly  from  an  Illand  in  Perfia,  called 
Succotra ,  whence  the  Name  Aloes  Succotrina  : 
>Tis  called  Hepatick,  becaule  ’tis  near  the  Colour 
of  the  Liver. 

HEPATICUS  Morbus,  or  Hepatick.Flux ,  is  a 
Deieclion,  of  a  watery  lharp  Blood,  like  the  waffl¬ 
ing  of  Flefh,  when  the  nervous  Juice,  or  watery 
Blood,  being  not  rightly  concofted,  but  Iharp,  is 
difeharged  into  theGuts :  Alio  when  bhek  firming 
dried  Blood  is  driven  into  the  Guts.  The  Dileaie 
is  fo  called,  becaufe  they  attributed  Sanguification 

to  the  Liver.  Blanchard. 

HEPATITIS  [TlWJU/r,  Gr.]  an  Inflammati¬ 
on  of  the  Liver,  with  an  Abfcefs  and  Impofthume 
of  it.  It  is  very  like  to  the  Pleurify  ;  excepting 
that  its  Symptoms  are  not  lo  intenfe.  U  com¬ 
monly  either  proves  mortal,  or  difcunes  and  iup- 
purates  gradually,  or  degenerates  into  a  Schirriu. 
HEP1ALA  :  See  Epiala.  f 

HEPTACHORD  Verfes,  [of  ot 

feven,  and  xopJti,  ^r-  a  String,]  luc  i  .  er  es 
as  were  fung  or  play’d  on  leven  Chords ;  i.e.  in 
feven  different  Notes  or  Tones;  and  probably  on 

an  Inffrument  of  leven  Strings. 

HEPTAGON,  {jtfa.yvva,  Gr.]  in  Geometry, 
is  a  Figure  of  leveral  Sides  and  Angles ;  and  is  call  d 
a  Remlar  Heptagon,  if  thofe  Sides  and  Angles  be 

^HEPTAGON,  [in  Fortification ,]  is  taken  for  a 
Flat  e  that  hath  feven  Baft  ions  for  its  Defence.  _ 

HEPT AGONAL  Numbers ,  [in  Arithmetic k, 
&c.l  are  a  fort  of  Polygonal  Numbers ;  in  which 
the  Difference  the  Terms  of  the  correiponding 
arithmetical  Progreffion  is  5. 
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Among  other  Properties  of  theie  Numbers,  this 
is  one,  that  if  they  be  multiplied  by  40,  and  9 
be  added  to  the  Produflq  the  Sum  will  be  a  Square 
Number. 

HEPT  AMERISp,  [of  feven,  and  Gn 

EPTAMER1S,  j  Part  or  Portion,]  a  Term 
us’d  in  Acouflicks  for  the  feventh  Part  of  &  Uteris  ; 
and  according  to  the  Syftem  of  Mr.  Sauvieur ,  is 
tlie  43  part  of  the  OCtave. 

HEPTANGULAR  Figure ,  [in  Geometry,']  is 
that  which  conlifteth  of  leven  Angles. 

HEPTHEMIMER1S,  is  a  Cctfura  in  a  Latin 
Verie,  where  after  the  third  Foot  there  is  an  odd 
Syllable,  which  lerves  to  help  make  a  Foot  with 
the  next  Word  ;  as  in  this ; 


llle  latus  niveum  molli  fult us  hyacintho. 

HERALD,  with  us,  lignifies  an  Officer  at  Antis, 
whofe  Bulinels  it  is  to  denounce  War,  to  proclaim 
Peace,  or  otherwife  to  be  employ’d  by  the  Sove¬ 
reign  in  Martial  Meffages  and  other  Bulinelfes. 
The  French  call  him  Herault ;  quafi  Herus  altus. 
But  Verflegan  will  derive  the  Word  from  two 
Dutch  Words,  viz.  Here ,  exercitus ,  and  He  alt, 
Pugil  magnanimus ;  as  if  he  fhouJd  be  fo  called,- 
as  being  Champion  of  the  Army.  The  Romans  cal¬ 
led  Men  of  this  Office  in  the  Plural  Feciales. 
With  us  they  are  the  Judges  and  Examiners  of 
Gentlemen’  Arms :  They  Marfhal  all  the  Solemn 
pities  at  the  Coronation  of  Princes ;  formerly 
manag’d  Combats, 

The  Three  Chief  Heralds  with  11s  are  called 
Kings,  at  Arms:  ThePrincipal  of  which  isGarter, 
created  by  Henry  V.  His  Office  is  to  attend 
Knights  of  the  Garter  at  their  Inftalments,  or 
other  Solemnities;  to  Marfhal  the  Funerals  of 
all  the  greater  Nobility,  as  Princes,  Dukes,  Mar- 
quilles,  Earls,  Vilcounts  and  Barons. 

The  next  Herald  is  Clarencieux ,  Ordain’d  by 
Edward  IV.  for  his  gaining  the  Dukedom  of  Cla¬ 
rence  :  His  Office  is  to  marfhal  and  difpofe  the 
Funerals  of  all  the  leffer  Nobility  ;  as  of  all 
Knights  and  Efquires  on  this  fide  Trent. 

The  Third  is  called  Norroy ,  or  North- Roy  ^ 
whole-  Office  is  the  fame  on  the  North  Side  of 
Trent  as  that  of  Clarencieux  is  on  the  South  Side* 
Befides  thefe  there  are  Six  others,  which  are  pro¬ 
perly  called  Heralds ,  according  to  their  Originals, 
as  they  were  Created  to  attend  Dukes,  in  their 
Martial  Expeditions  ;  as  York ,  Lancafer ,  Sower- 
fet ,  Richmond ,  Chefler  and  Windfor. 

There  alfo  are  four  others  call’d  Marjhals ,  or 
Purfuivants  at  Arms ,  reckon’d  after  a  manner  in 
the  Number  of  Heralds ,  and  do  commonly  luc- 
ceed  in  the  Place  of  Heralds  when  they  die, &c.  and 
theie  are  call’d  Blue-Mantle ,  Rouge  Crofs ,  Rouge 
Dragon ,  and  Port-Cullis. 

HERBAGE,  [in  Law ,]  the  Pafture  or  Fruits  of 
the  Earth,  provided  by  Nature  for  the  Mouth  of 
Cattle  ;  alio  the  Liberty  of  feeding  Cattle  in  an¬ 
other  Man’s  Ground. 

PIERBAL,  a  Book  treating  of  Plants,  or  de- 
limbing  the  Figures,  Genus,  Species,  Properties, 
Vertues,  &c.  of  Herbs,  Trees,  Seeds,  gr. ;  alfo  a 
Set  or  Colle&ion  of  Specimens  of  the  feveral  kinds 
of  Plants  dried  and  preferved  in  the  I. eaves  of  a 
Book. 

There  is  in  the  Philofophical  TranfdBions,  a  Me¬ 
thod  delcrib’d  for  preferving  Specimens  for  fuch 
an  Herbal ,  viz.  To  gather  the  Flowers,  Leaves,  @c. 
when  they  are  peiftftly  ripe,  and  in  their  true 
3  C  c  c  Go- 
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Colours  ;  then  to  fpread  them  on  brown  Paper, 
with  all  their  Parts  cufpjay’d  as  diftin&ly  as  poffi- 
bly  can  be  ;  to  pare  away  one  halt'  of  the  Stem  or 
Body  of  the  Plant,  if  it  be  thick,  in  order  to  make 
it  be  flat ;  Then  to  lay  a  brown  Paper  over  the 
Plants  they  fpread,  and  to  put  the  whole  between 
two  Iron  Plates  fcrew’d  tight  together;  then  to 
put  them  into  an  Oven,  and  bake  them  for  two 
Hours ;  Then  to  take  them  out  and  waili  them 
over  with  Brandy,  or  Aqua  Forth ,  and  to  lay 
them  on  a  frefh  Paper  to  dry  :  And  in  the  lait 
place,  to  lick  over  the  back-fldes  with  a  Bruih 
dipt  in  a  Dilfolution  of  Gum  Dragon,  to  make 
them  flick,  and  to  lay  them  in  the  paper  Rook, 
and  there  they  will  lie  faft,  and  always  look  frelh. 

HERBENGER,  or  Harbinger ,  is  an  Oihcer  in 
the  King  or  Queen’s  Houle,  who  allotteth  the  No¬ 
blemen  and  thole  of  the  Houlhold  their  Lodgings. 

HECUL1US  Morbus ,  the  lame  with  Epilepjia. 

^  HEREDITAMENTS,  [in  Law,']  fignifW all 
fuch  Things  immoveable,  be  they  corporeal,  or 
incorporeal,  as  a  Man  may  have  to  himlelf  and 
his  Heirs,  by  way  of  Inheritance  ;  or  not  being 
otherwife  bequeathed,  do  naturally  and  of  courfe 
delcend  to  him  and  his  next  Heir  of  Blood,  and 
fall  not  within  the  Compafs  of  an  Executor  or  Ad- 
miniflrator,  as  Chatties  do.  It  is  a  Word  of  large 
Extent,  and  much  tiled  in  Conveyances  ;  for  by 
the  Giant  of  Hereditaments ,  Hies,  Seigniories, 
Manners,  Houfes  and  Lands  or  all  Sorts,  Charters, 
Rents,  Services,  Advowfons,  Commillions,  and 
whatever  may  be  inherited,  will  pals. 

HERETICO  Comburendo  :  See  Heeretico ,  &c. 
HERIOT,  was  originally  a  Proportion  of  Horfe 
and  Armour  according  to  the  Quality  of  the  De¬ 
ceas’d  :  This  was  fettled  by  the  Laws  of  King  Ca- 
nutus ,  cap.  69.  and  is  flill  (ufually)  the  belt  Riding 
Horfe  of  which  a  Tenant  dies  polfefs’d. 

HERIOT  Cujlom ,  was  when  a  Tenant  for  Life 
was  by  Cuflom  oblig’d  to  fuch  a  Payment  at  his 
Death  ;  which  Payment  to  be  made  not  only  by 
the  next  Heir  in  Blood,  but  by  any  the  nextStic- 
celfor.  In  Abbeys  of  Royal  Patronage,  at  the 
Death  or  Ctflion  of  the  Abbot,  his  Cup  and  Horfe 
were  paid  as  an  Heriot  to  the  King.  Thole  alio 
who  held  in  Bondage  and  Villenage  paid  Heriots. 
The  Religious  Appropriators  relerv’d  the  Live 
Heriots  ( i.  e.  fuch  as  were  paid  in  Cattle)  to  them- 
felves,  and  allow’d  the  inanimate  ones  of  finall 
Value  to  the  Vicar:  A.nd  lome  Appropriators  had 
a  Heriot  from  the  Vicar  when  he  died.  Rennet’s 
Glojfary. 

HERIOT  Service ,  was  a  Referve  by  Charter  or 
other  Conveyance,  and  made  on  Condition  of  the 
Tenure  of  Eftates  in  Fee  Simple;  which  is  now 
for  the  mofl  part  extinguifh’d. 

HERR1SON,  [in  Fortification ,  ]  is  a  Beam 
arm’d  with  a  great  Quantity  of  fmall  Iron  Spikes 
or  Nails,  having  their  Points  outward,  and  is  lup- 
ported  by  a  Pivot,  upon  which  it  turns,  and  ferves 
mflead  of  a  Barrier  to  block  up  any  Palfage.  They 
are  frequently  placed  before  the  Gates,  and  more 
efpecially  the  Wicket- Doors  of  a  Town  or  Fortrefs, 
to  fecure  thole  Paifages  which  mufl  ofNeceflity 
be  often  open’d  and  fliut. 

HERMET1CAL  Philofophy ,  is  that  which  pre¬ 
tends  to  lolve  and  explain  all  the  Phenomena  of 
Nature,  by  the  three  Chymical  Principles,  Salt, 
Sulphur,  and  Mercury. 

HERMETICA-L  Phyfick ,  is  that  Hvpothefis  in 
the  Medicinal  Art,  which  refers  the  Caule  of  all 
Difeafes  to  Salt,  Sulphur  and  Mercury. 


HERMETICAL  Seal,  or  Hermes's  Seal ,  or  to 
Seal  or  Stop  up  any  Glals  Hermetically ,  is  to  heat 
the  Neck  of  the  Glafs  till  ’tis  jufl  ready  to  melt,  " 
and  then  with  a  pair  of  hot  Pincers  to  pinch  or 
clofe  it  together.  This  way  are  all  Thermometers 
fealed  up,  and  the  Chymifts  feal  up  thus  a  Liquor 
in  a  Matrafs,  or  Bolt-head,  when  they  dellgn  it 
lhould  be  long  circulated  in  a  gentle  Heat. 

HERMETICK  Art  is  thefame  with  Chymiflry. 
’Tis  fo  called  from  Hermes ,  or  Mercury ,  whom 
the  Chymifts  will  needs  alfert  to  have  been  the  fir  ft 
and  mofl  famous  Chymift. 

HERMITAGE,  ftri&ly  flgnified  a  Convent  of 
Hermits,  or  Friars  Minors,  who,  under  the  Infti- 
tution  and  Difcipline  of  St.  Paul,  inhabited  De- 
larts  and  folitary  Places.  But  this  Name  at  laffc 
came  to  be  attributed  to  any  one  Religious  Cell, 
built  and  endow’d  in  lome  private  and  reclufe 
Plate,  and  then  annex’d  to  lome  larger  Abbey, 
of  which  the  Prelate  or  Governour  was  called  Her¬ 
mit  a.  Dr.  Rennet’ s  Glojfary. 

HERMIT  AN,  is  the  Name  of  a  dry  North 
and  North-Eafterly  Wind,  which  ufually  blows 
on  theCoaft  of  Guinea  in  Africk  ;  but  fometimes 
it  blows  alfo  from  other  Points. 

FIERMiTORlUN,  is  the  Oratory  or  Chappel 
belonging  to  an  Hermitage. 

HERNIA,  or  Ramex,  is  properly  theFallingof 
the  lnteflines,  Cawl,  &c.  by  the  Procelfes  of  the 
Peritoneum,  dilated,  into  the  Groin  :  Alfo  a  Protu¬ 
berance  of  the  Navel.  The  Falling  down  of  the 
Womb  is  improperly  fo  called;  as  alfo  a  fuelling  in 
the  Larynx  ;  winding  Tumours  of  the  Spermatick 
Veflels ;  Difteniions  from  Flatulent  Matter  ;  wa¬ 
tery  Humours,  or  Swellings.  Blanchard. 

HERPES,  a  fpreading  and  winding  Inflamma¬ 
tion,  is  two- fold;  either  Militaris,  or  Pujlularis, 
like  Millet-feed,  which  feizes  the  Skin  only,  and 
itches;  or  Execlens,  confirming;  which  not  only 
ieizes  the  Skin,  but  the  Mufcles  underneath  :  The 
Catife  of  it  is,  That  the  Glandules  of  the  Skin  are 
too  much  fluffed  with  Salt  Particles,  which  are 
kept  there. by  others  that  are  vifeous,  whence  pro¬ 
ceed  the  little  Ulcers  like  Millet-feed,  that  occafi- 
on  an  itching  in  the  Skin,  which  if  the  Peccant 
Humour  abound,  they  grow  into  a  Cruft,  and 
eat  the  Parts  they  lie  upon.  Blanchard . 

HERSE,  [in  Fortification ,]  is  a  Lattice  or  Port- 
cullice ,  made  in  the  Form  of  a  Harrow,  and  befet 
with  many  Iron  Spikes.  It  is  ufually  hung  by  a 
Cord  faften’d  to  a  Moulinet,  which  is  cut  in  cafe 
of  Surprize,  or  when  the  firft  Gate  is  broken  with 
a  Petard,  to  the  end  that  the  Herfe  may  fall,  and 
flop  up  the  Palfage  of  the  Gate,  or  other  Entrance 
of  a  Fortrefs.  Thefe  Herfes  are  alfo  often  laid  in 
the  Roads  to  incommode  the  March  as  well  of  the 
Horfe,  as  of  the  Infantry. 

HERS1LLON,  [  in  Fortification,"]  is  a  Plank 
ftuck  with  Iron  Spikes,  for  the  fame  Ufe  as  the 
Herfe. 

HETEROCLITES,['E^£cTa/7«,  Gr.]  in  Gram¬ 
mar,  are  fuch  Nouns  as  are  of  different  Declenfions  - 
in  one  Number,  from  what  they  are  in  the  other. 

HETEROCRANIA,  Gr.]  is  a 

Pain  in  one  Part  or  other  oFthe  Head. 

HETERODROMUS,  [in  Staticksf\  is  the  Term 
for  the  common  VeSlis  or  Leaver,  which  hath  the 
Hypomochlion  placed  below  the  Power  and  the 
Weight  ;  and  where  the  Weight  is  elevated  by  the 
Defcent  of  the  Power,  $  viceverfa.  (See  the  Fig. 
in  Homodromus.) 
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The  Dung-fork  and  Prong  are  Leavers  of  this 
hind^  whole  Hypomochlion  is  ufuaJly  the  Knee  of 
the  Workman  ;  And  aJ)  Pincers*  Sheers*  Scilfars* 
Cutting-Knives  fatten’d  to  Blocks,  are  double 

UETERODROMOIJS  Leavers.  The  Wheel, 
WindlalS)  Capttan*  Crane,  $&■.  are  perpetual 
ffeterodromcur  Leavers:  As  are  alfo  the  outermott 

Wheels  Wmd  Md  Water‘Mllls>  and  aI1  Cog- 

HETERODROMUS  VeSlis ,  [in  Mechanicks ,] 
when  the  Weight  to  be  rais’d  by  a  Leaver  is  pla- 
ced  beyond  the  Hypomochlion  or  Fulcrum ,  and  fo 
moves  a  contrary  wav  to  the  Power*  viz.  is  rais’d 
w  hpt ?!)  and  defcends  when  that  riles. 

H FTF R Or F N FnTTc  T  [of  inform,  Gt.  of 

kind,]  of  a  different  Nature,  or  confi¬ 
ning  of  Parts  ot  diltenng  Kinds, 

HETEROGENEAL  Nouns ,  [of 

Gr.j  in  Grammar,  are  luch  as  have  one  Gender  in 
the  Singular  Number,  and  another  in  the  Plural. 
ns  Tartarus,  Tart ara'.  Locus,  Locate. 

H^TEROGENEAL Numbers,  are  mix’d  Num¬ 
bers conlitting  of  Whole  ones  [or  Integers)  and  of 
Fractions.  0 

HETEROGENE AL  Surds *  are  fuch  as  have 
difterent  Radical  Sines  ;  as 
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HEXACHORD,  ['E^flt^Sf/0y,Gr.]  a  certain  In¬ 
terval  of  Mulick  or  Concord*  commonly  called  a 
Sixth  ;  and  is  two-fold,  viz.  the  Greater  and  Lejfer * 

Tht  Greater  Hexachoyd  is  com  poled  of  two  grea- 
ttr  Tones,  two  Idler  Tones*  and  one  greater  Semi* 
Tone*  which  are  five  Intervals :  But  th zLeJJer  Hexa - 
chord  confifts  only  of  two  Greater  Tones,  one  Lef- 
ler  Tone,  and  two  Greater  Semi.Tones. 

The  Proportion  of  the  former,  in  Numbers,  is  as 
3  to  5  ;  and  that  of  the  other*  as  5  to  8. 

HEXAGON,  [*E of  Six,  and  ywU, 
Gr.  an  Angle,]  in  Geometry,  is  a  Figure  of  fix  Sides 
and  Angles ;  and  if  thole  Sides  and  Angles  be  equal, 
tis  called  a  Regular  Hexagon. 

HEXAHEDRON,  [E^cteAeor,  Gr.]  is  the  lame 
with  the  Cube*  being  a  Regular  Solid  of  fix  equal 
Sides  or  Faces.  See  Regular  Bodies. 

The  following  Figure,  being  cut  in  Pafte-board 
and  folded  up*  will  reprelent  the  Hexahedron  ot 
Cube. 
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How  to  reduce  Surds  to  Homogeneal  ones*  lee 
tinder  Surds. 

HETEROGENE AT  Light,  is  by  our  admirable 
Sir  Ifaac  Newton  faid  to  be  that  which  confitts  of 
Rays  of  differing  Degrees  of  Reffangibility :  Thus, 
the  common  Light  of  the  Sun  or  Clouds  is  hetefo- 
geneal,  being  a  Mixture  of  all  Sorts  of  Rays.  See 
Colours. 

HETEROGENEITY,  [in  Pbyjich r,]  a  Terth 
uftd  to  denote  the  Quality  or  Difpolition  that  de- 
nominates  a  Thing  heterogeneous. 

HETEROGENEOUS,  [  in  Rdechanicks ,  ]  is  a 
Term  apply’d  to  fuch  Bodies,  the  Denfity  of 
which  is  unequal  in  differenr  Parts  of  their  Bulk  ; 
or  heterogeneous  Bodies  are  fuch,  whole  Gravities 
are  not  proportionable  to  their  Bulks. 

HETEROGENEOUS  Particles,  are  luch  as  are 
of  different  Kinds,  Natures,  and  Qualities,  of 
which,  generally,  all  Bodies  are  compofed ;  And 
therefore,  when  in  Chymifiry  a  Body  is  analyfed 
or  diffoived  by  the  Fire,  or  any  Menjlruum  ;  if 
Parts  or  Principles  of  different  Natures  (fuch  as 
Salt,  Oil,  Spirit,  Water,  and  Earth)  can  be  lepa- 
rated  from  it  ;  thole  are  called  Heterogeneities 
(by  Belmont)  becaufe  they  are  all  of  very  different 
Kinds  or  Natures  from  one  another. 

HETEROGENEOUS  Quantities ,  are  fuch  as 
are  of  lo  difterent  a  Kind  andConfideration,  as  that 
one  of  them  taken  any  Number  of  Times,  never 
equals  or  exceeds  the  other. 

HETERORHYTHMUS,  [of  another, 
andpv^©-,  Gr.]  a  Courle  of  Age  unfuitable  to 
thole  that  live  it ;  alio  a  Term  apply’d  to  Pulfes, 
when  they  beat  varioully  and  irregularly  in  Dif- 
eales. 

HETEROSC1I,  ['Ert^pa'x/oi  of  Ge*?*  another, 
and  fxtet,  Gr.  a  Shadow,]  in  Cofmography,  are  luch 
Inhabitants  of  the  Earth  as  have  their  Shadows 
falling  but  one  way ;  as  thole  who  live  between 
the  Tropicks  and  Polar  Circles,  whole  Shadows  at 
Noon  in  North  Latitude,  are  always  to  the  North¬ 
ward,  and  in  South  Latitude  to  the  Southward. 


HEXAMETER*  [*E Zctutt{o9  of  fix,  and 
AWTfer,  Gr.  Meafure,]  a  Verfe  in  Greek  or  Latin , 
confiding  of  fix  Feet,  the  firft  four  of  which  may 
be  indifferently  either  DaSiyls  ot  Spondees  ;  the  lali: 
Foot  always  a  Spondee,  and  the  Jaft  but  one  a 
DaSiyl. 

HEXASTYLE,  [E£art/AH  of  and  riM»,  Gn 
a  Column,]  an  antient  Building  which  had  lixCo- 
Jumes  in  the  Face  before,  and  fix  alfo  behind,  and 
is  the  fame  with  the  Pfeudodipteron . 

HEYBOTE,  or  Haybote,  was  antiently  the 
Saxon  Term  for  the  Liberty  granted  to  a  Tenant 
for  cutting  fo  much  Under-wood,  Bulhes,  as 
Was  neceffary  for  Mending  and  Maintaining  the 
Hedges  or  Fences  belonging  to  his  Land. 

H1DAGE,  was  a  Royal  Aid  or  Tribute  rais’d  in 
fuch  a  Proportion  on  every  Hide  of  Land  1  Willi¬ 
am  the  Conqueror  impofed  fix  Shillings  on  every 
Hide ;  and  William  Rufus  Four  Shillings ;  and 
K.  Henry  I.  Three  Shillings.  When  the  Lord  paid 
Hidage  to  the  King,  the  Tenants  paid  a  Proportion 
to  the  Lord  of  the  Mannor. 

King  Etheldred,  when  the  Danes  landed  at  Sand- 
wich,  rais’d  this  Hidage  fo,  that  every  310  Hides 
of  Land  found  an  arm’d  Ship;  and  every  8  Hides 
found  a  Jack  and  a  Saddle. 

HIDE  of  Land,  or  Plough-Land ,  was  as  much 
as  one  Plough  could  cultivate  in  a  Year;  for  the 
Quantity  was  never  exprefly  determin’d  :  Some 
call  it  60,  lome  80,  and  lome  100  Acres.  One 
Hide  of  Land  at  Chejlerton  in  the  15th  of  Hen .  II. 
contain’d  64  Acres :  And  in  the  35th  of  Hen.  III. 
the  yearly  Value  of  a  Hide  of  Land  at  Blechef- 
don  in  Oxfordjhire  was  Forty  Shillings.  Rennet’s 
Paroch.  Antiq. 

Bede  calls  it  Familiam ,  implying  by  it,  that  it 
Was  as  much  as  would  maintain  a  Family. 

The  Diftribution  of  England  by  Hides  of  Land 
is  very  antient  .*  Mention  being  made  of  it  in  the 
Laws  of  King  lna ,  cap.  14.  And  Henry  I.  to 
Marry  his  Daughter,  had  Three  Shillings  from 
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every  Hide  of  Land.  This  Tax  was  call’d  Hidage. 
See  Hidage. 

HIDEL  [in  antient  Statutes ]  a  Place  of  Pro¬ 
tection,  or  a  SanCtuary. 

HIDROA,  are  Pimples  about  the  Secret  Parts, 
proceeding  from  a  fharp  Humour.  Blanchard. 

H1DRONOSUS,  is  a  Fever  wherein  the  Patient 
f wests  extreniely.  Th t  Engl ijh  call  it  the  Sweat - 
ing-Sicknefs'.  '  'Blanchard. 

"HIDROTICK  Medicines  pare  thofe  that  procure 
and  promote  Sweating.  Stt  Sudorificks.  ■*.  , ;  [ 

HIP  -Roof  [in  Xrchi'tettiire ]  is  fuch  a  Roof 
as  hath  neither  G able- Heads,  Spread-  Head f  nor 
Jerkin-Heads  :  (  By  which  if  meant. -fuiih  Heads 
as  are  both  Gable  and  Hip  at  the  lafne  End  that 
is,  Gable  as  far  as  the  Cot  or  Beam,  and  then  their 
over  fhort  Hips,  which  fhut  up  with  their  Tops 
to  the  Tops  of  a  pair  of  Rafters,  call’d  Singlers 
by  the  Country  Workmen.)  Fpr  a  Hiproof  hath 
Rafters  as  long,  and  with  the  Angles  at  the  Foot, 
S3c.  at  the  Ends  of  Buildings,  as  it  hath  on  the 
Sides :  And  the  Feet  of  the  Rafters  on  the  Ends 
of  liich  Buildings  as  have  Hip-Roofs ,  Rand  on  the 
lame  Plane,  viz.  parallel  to  the  Horizon,  and  at 
the  lame  height  from  the  Foundation  with  the 
Rafters  at  the  Sides  of  the  Roofs.  Thefe  Hip- 
Roofs  lome  call  Italian  Roofs. 

HIPS  [in  Architecture  3  are  thofe  Pieces  of 
Timber  which  are  at  the  Corners  of  a  Roof: 
They  are  a  good  deal  longer  than  the  Rafters,  be- 
caufe  of  their  oblique  Polition  ;  for  they  are  level 
at  every  Angle.  The  Country  Workmen  call  them 
Corners;  and  by  fome  they  are  call’d  -Principal 
Rafters ,  by  others  Sleepers.  As  Rafters  have  four 
plain  Sidts,  thele  have  ufually  live. 

HIPPEUS,  or  Equinus^  a  Comet  that  fome 
Writers  will  needs  have  to  refemble  a  Horle  :  But 
the  Shape  of  this  kind  of  Comet  is  not  always 
alike,  as  being  foretimes'  Oval*  and  fometimes 
imitating  a  Rhomboides. 

Its  Train,  in  like  manner,  is  fometimes  fpread 
from  the  Front,  or  Fore-part  ;  and  at  other  times 
from  the  Hinder-part :  Therefore  they  arediftin- 
guifhed  into  Equinus  Barbatus ,  Equinus  Q_ua- 
dr  angular  is ,  and  Equinus  Ellipticus. 

HIPPOCRATES’S  Sleeve,  [  in  Pharmacy,  ]  a 
kind  of  Filter  or  Braining  Bag,  form’d  by  joining 
the  oppofite  Anghs  of  a  Square  Piece  of  Flanel 
in  the  Form  of  a  Pyramid,  uled  in  the  Percolation 
or  Straining  of  Syrups,  Decoftions,  &c.  in  order 
to  clarify  them. 

HIPPODROME,  [  iTT’TochesixQ-  of  Her®-  an 
Horfe,  and  Afo/u©-,  Gr.  a  Courfe, 3  a  Lift  orCourfe 
among  the  Antients,  where  the  Horfe-Races  were 
perform’d,  and  alfo  their  Horfes  exerciled. 

HIP  ROMANES,  [  i'7T'7rotMVi<;  of  itt©-  and  ya.. 
via. ,  Gr.  Fury ,3  a  kind  of  Poifbn  famous  among  the 
Antients,  as  an  Ingredient  in  amorous  Philtres  or 
Charms.  Pliny  defcribes  it  as  a  blackifh  Caruncle 
found  on  the  Head  of  a  new  born  Colt,  which  the 
Mare  bites  oft'  and  eats  as  loon  as  Ihe  has  foaled. 
Columella ,  &c.  defcribes  it  as  a  poifonous  Matter 
which  trickles  from  the  Pudendum  of  the  Mare 
when  proud,  or  defirous  of  Copulation. 

.  H1PPUS,  is  an  Afteftion  of  the  Eyes,  wherein 
they  continually  fhake  and  tremble,  and  now  and 
then  twinkle,  as  it  happens  in  Riding.  Blanchard. 

HIRCUS,  Hire /,  or  Hirqui ,  the  Corners  of  the 
Eves.  See  G&nthus.  Blanchard. 

H1RCOS,  a  fix’d  Star ;  the  lame  with  Capelin.  /.. 

HIRCUS,  a  Name  given  by  fome  Writers  to  a 
fort  of  a  Comet,  encompalfed  by  a  kind  of  Mane, 


feeming  to  be  rough  and  hairy,  by  reafon  of  its 
Raysappearing  like  Hair§.  It  is  alfo  lome  tunes 
without  any  Train  or  Bufln  . 

PIIRQUUS,  the  fame  with  Canthus. 
IIISTiODRQMlA  f[of.#W  a  Sail,  and  Jply.©- 
a  Courfe,  of  <h?t/uay  Gr.  to  run,  whence  i^ioP^py id 
to  gb'fyith  lpread  Sails 3.  Navigation,  or  the  Art 
of  Sailing.  It  turns  on  four  Points,  the  difference 
of  Latitude,  the  difference  of  Longitude,  the 
Courfe,  and  the  diftance  run,  any  twoj.of  which 
being  given,  the  other  two  may  ealiJy  be  found 
from  them  by  the  Lofodromick  Tables. . , 

HISTORIOGRAPHER  [isoeioygyt®-  of  i&esa, 
a  Hiftory,  and  Gr.  to  deferibe]  a  profefs’d 

Hi'itorian  or  Writer  of  Hiftory.  ,  /  ■(  r.i  H 
HISTORY  ['I^eifit  ot  Gr.  which,  pro¬ 

perly  Signifies,  to  know  a  thing  by  having  leen  it  3 
a  recital  or  deferipfionhof’  things,  as  they  are  or 
have  been  in  a  continued  orderly  Narration  of  the 
principal  Rafts  and. Cirqum fiances  thereof.. ,,, 
Natural  HISTORY,  a  defcriptipn  of  Natural 
Bodies;  whether  they  be  Terrejiriaf  as  Animals, 
Vegetables,  Foftih,  Fire,  Water,  A 1%  Meteors, 
or  Celefiaf  as  the  Stars,  Planets.,  Coiners,  &c.  It 
defcribes  the  Singularities  of  Nature,  the  Irregu¬ 
larities  and  Prodigies,  of  it,  and  the  Alterations  it 
undergoes  in  the'Birth,  Rrogrefs,  End,  and  Ufe  of 
Things. 

HISTORY"  [in  refprft  to  ASlions~\  is  a  conti¬ 
nued  Relation  of  a  Series  of  memorable  Events  in 
the  Affairs  or  Concerns,  either  of  a  Nation, .  of  fe- 
veral  Perfbns  and  NatiBns,  or  of  a'ftngle  Perlon, 
either  during  the  fpace  of  a  longer  or  fhorter 
Time,  db 

Per fonal  HISTORY,  gives  'the, Portrait,  of  forne' 
f  ingle  Perlon,  the  fame  that  is  otherwife  called 
Biography. 

Sacred  HISTORY  is  :  that  which  relates  the 
Myfteries  and  Ceremonies  of  Religion,  Appear¬ 
ances  of  the  Deity,  His  MeffengerS,  Vifions,  i§c. 
Miracles  and  other  fupernatural  Things,  whereof 
God  only  is  Author. 

Civil  HISTORY  is  that  which  gives  an  account 
of  People, -^States,  Republicks,  Cities,  Communi¬ 
ties,  ©c. 

Singular  HISTORY  is  that  which  defcribes  one 
ftngle  Aftion,  Siege,  Battle,  or  even  of  a  War  or 
Expedition. 

Simple  HISTORY  is  one  which  is  delivered 
without  any  Art  or  foreign  Ornament ;  being  only 
a  faithful  and  naked  recital  of  Things,  juft  in  the 
fame  Manner  and  Order  as  they  were  tranfa&ed  or 
pall. 

Figurate  HISTORY  is  one  which  is  enrich’d 
with  Ornaments,  by  the  Wit,  Ingenuity,  and  Ad- 
drefs  of  the  Hiftorian. 

HISTORY  [  in  Painting ]  is  ufed  of  a  Pi&ure, 
compos’d  of  divers  Figures  or  Perfbns,  reprefent- 
ing  fome  Piece  of  Hiftory,  either  real  or  feigned. 

HISTRIO  [in  the  antient  Comedy ]  a  Buffoon 
or  Droll,  who  afted  fome  humorous  Part  to  excite 
Merriment  and  Laughter.  L. 

HITCH,  is  a  Sea  Word,  to  catch  hold  of  any 
Thing,  with  a  Hook  or  a  Rope,  and  to  hold  it 
faft.  Thus  they  lay,  when  the  Boat*  is  to  be 
hoiled  in,  Hitch  the  Tackles  into  the  Rings  of  the 
Boat  ;  lb,  Hitch  the  Fijh-hook  to  the  Fluke  of 
the  Anchor ,  when  they  are  about  to  weigh  the 
Anchor. 

HOBELERS,  were  formerly  a  fort  of  light 
Horle-Men,  which  rode  on  fmall  nimble  Horfes, 
and  with  only  light  Armour  on  ;  lo  that  they 
Hi  cu  were 
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were  fit  (like  our  Dragoons)  for  any  expeditious 
Service  :  At  length  they  became  ty’d  by  their  Te¬ 
nure,  to  maintain  a  little  light  Nag,  for  giving 
Expeditious  Notice  of  any  lnvalion  or  Danger : 

See  18  Edw.  Ill.  c.  7.  2$  Edw.  III.  c.  5,  8.  and 
Cambd.  Britan. 

HOB1TS,  are  a  fort  of  fmall  Mortars  from  fix 
tQ  eight  Inches  Diameter  :  Their  Carriages  are  like 
thofe  of  Guns,  only  much  fhorter.  They  are  very 
good  for  annoying  the  Enemy  at  a  diftance  with 
imall  Bombs,  which  they  will  throw  two  or  three 
Miles:  Or  in  keeping  of  a  Pals,  being  loaded  with 
Cartouches. 

HODOMETRICAL  [of  oLoc  a  way,  and  vt- 
vfov,  Gr.  Meafure,]  a  Method  of  finding  the  Lon¬ 
gitude  at  Sea,  is  that  of  the  Computation  of  the 
Meafure  of  the  Way  of  a  Ship  between  Place  and 
Place;  i.e.  of  obferving  the  feveral  Rhumbs  or 
Lines  in  which  the  Ship  faileth  ;  and  what  Way 
lhe  hath  made,  or  how  many  Leagues  and  parts 
of  a  League  fhe  hath  run. 

HOGENHINE,  was  formerly  the  Term  for 
one  that  coming  Gueft-wife  to  an  Inn  or  Hcufe, 
lay  there  the  third  Night :  After  which  he  was 
accounted  one  of  the  Family  ;  and  the  Hofi  was 
anlwerable  for  his  Breach  of  the  King’s  Peace. 

In  the  Laws  of  K.  Edward ,  fet  forth  by  Lambert , 
he  is  call’d  Agenhine  ;  and  often  in  other  Places 
Third-Night  Awnehine. 

HOISE  :  See  Hoyfe.  . 

HOKE-ZLzj1,  was  the  Tuefday  Fortnight  after 
E  after -Day  ;  and  was  antiently  celebrated  w*  th 
Sports  and  Rejoicings,  in  Memory  of  many  of  the 
Danes  being  kill’d  on  that  Day,  and  the  reft  ex- 
pell’d  the  Kingdom.  This  was  done  A.  D.  1002. 
in  the  Reign  of  K.  Etheldred. 

HO&E-Tuefday-Money ,  was  a  Duty  paid  by  the 
Tenants  to  their  Landlord*  to  have  leave  to  cele¬ 
brate  the  Hoke- Day. 

HOLD,  of  a  Ship)  is  all  that  part  of  it,  which 
lies  between  the  Keelfon  and  the  Lower-Deck  ; 
wherein,  divided  by  Bulk- heads,  are  the  Steward’s 
Room,  the  Powder-Room,  the  Bread-Room,  and 
the  Boatfwain’s-Room  ;  and  in  a  Merchant- Man, 
the  Goods  or  Lading  in  general. 

HOLD-OFF,  is  a  Term  at  Sea,  ufed  about  hea¬ 
ving  in  the  Cable  at  the  Capftan  :  For  if  it  be  very 
fluff  and  great,  or  have  lain  long  in  a  finny  or  oazy 
Ground,  unlefs  that  Part  which  is  heaved  in  by,  be 
haled  away  hard  from  the  Capftan,  the  Cable  will 
ruree  or  flip  back;  therefore  it  muff  be  haled  away 
as  fa  ft  as  it  comes  in,  that  the  Cable  may  keep 
clofe  about  the  Whelps:  And  this  Work  is  called 
boldim-of,  and  may  be  done  by  Hand  with  a  fmall 
Cablef  but  in  all  great  Ships  they  either  hold-off 
with  Nippers,  or  elfe  bring  the  Cable  alfo  to  the 

^  HOLLOW-T^wer,  [in  Fortification,]  is  a 
Rounding  made  of  the  Remainder  of  two  Brifures 
to  join  the  Curtain  to  the  Onllon,  where  the  f  mall 
Shot  are  plaid,  that  they  may  not  be  fo  much  ex- 
pofed  to  the  View  of  the  Enemy.  And  the 

fnlL  Middle  £'Z 

Colours!^  Drums,^ and  Baggage,  ftfioj! and loomed 
by  the  Pikes  every  way  to  oppofe  the  Horle 

HOLLOW,  Tin  Architecture^  a  concave  Moul¬ 
ding  about  a  Quadrant  of  a  Circle,  which  lome  call 
a  Cafement and  others  an  Abacus. 

HOLOMETER,[5AoaertfV  of  ok@-  the  whole 
and  u*tpov,  Gr.  Meafure,]  a  mathematical  Inftru- 
menfthat  ferves  univerfally  for  taking  all  manner 
Vol.  I. 


of  Meafure s,  both  on  the  Earth  and  in  the  Heavens* 

HOLSOM,  [in  Sea  Language,]  a  Ship  is  fiaid  to 
be  holfom,  when  fhe  will  hull,  try,  and  ride  well 
at  Sea,  without  labouring  or  rolling. 

HOMAGE,  is  the  Submifiion,  Promife,  and 
Oath  of  Service  and  Loyalty  which  a  Tenant 
makes  to  his  Lord,  when  he  is  fir  ft  admitted^to 
his  Land,  which  he  holds  of  the  I.ord  in  Fee,  (’tis 
probably  derived  from  the  Word  Homo,  )  becaufe 
the  Form,  as  appointed  by  St  at.  17.  Edw.  2.  in 
thefe  Words ;  When  a  Free-man  fhall  do  Homage 
to  his  Lord,  of  whom  he  holdeth  in  Chief,  he  fliall 
hold  his  Hands  together  between  the  Hands  of  his 
Lord,  and  fiiall  lay  thus : 


/  become  your  Man  from  this  Day  forth  for  my 
Life ,  for  Member ,  and  for  Worldly  Honour  ; 
and  fhall  owe  you  my  Faith  for  the  Land  1  hold 
of  you,  faving  the  Faith  that  I  owe  unto  our  Sove¬ 
reign  Lord  the  King ,  and  to  mine  other  Lords. 

‘  % 

And  in  this  manner  the  Lord  of  the  Fee,  for 
which  Homage  is  due,  taketh  Homage  of  every  rIe* 
nant  as  he  cometh  to  the  Land  or  h  ee. 

HOMAGE  is  fometimes  ufed  for  the  Jury  in  a 
Court-Baron,  where  it  confifteth  moft  commonly 
of  fiich  as  owe  Homage  unto  the  Lord  of  the  Fee. 

HOMAGE  An  c  eft  r  el,  is  where  a  Man  and  his 
Anceftors,  time  out  of  Mind,  held  their  Land  of 
their  Lords  and  his  Anceftors  by  Homage.  And  if 
fuch  Lord  have  received  Homage,  he  is  bound  to 
acquit  the  Tenant  againft  all  other  Lords  above 
him,  of  every  manner  of  Service.  And  if  the  Te¬ 
nant  hath  done  Homage  to  his  Lord,  and  is  im¬ 
pleaded,  and  vouches  the  Lord  to  Warranty,  the 
Lord  is  bound  to  warrant  him ;  and  if  the  Tenant 
lofe,  he  fhall  recover  in  Value  againft  the  Lord,  fo 
much  of  the  Lands  as  he  had  at  that  time  of  the 
Voucher,  or  any  time  after.  ' 

HOMAGE  Liege,  a  more  extenfive  kind  of  Ho¬ 
mage;  by  which  a  Valdai  held  of  his  Lord,  not 
only  for  his  Lands,  but  for  his  Perfon.  —  So  that 
his  Lord  might  make  Ufe  of  him,  againft  all  Man¬ 
kind,  except  the  King,  whether  within  the  King¬ 
dom  or  out  of  it. 

This  kind  of  Homage  was  rendred  bare-headed, 
with  the  Hands  joined  on  the  Gofpels,  with  one 
Knee  on  the  Ground,  and  without  either  Girdle 
or  Spurs :  And  by  thefe  it  was  diftinguifhed  from 

Frank  Homage.  ■■ 

HOMAGE  of  Fee,  was  where  no  Oath  ot  fi¬ 
delity  was  taken. 

HOMAGE  of  Peace,  is  a  Homage  which  a  Per¬ 
fon  does  to  another  after  a  Reconciliation,  as  an 
Afturance  that  he  will  no  more  difturb  his 

Peace,  &c.  .  . 

HOMAGE  of  Devotion ,  is  a  Donation  made  to 

the  Church,  and  does  not  import  any  Duty  or  Ser¬ 
vice  at  all.  .  . 

HOMAGE  is  alfo  us’d  for  the  particular  Place 
or  Diftnd  where  Services  are  to  be  performed. 

HOMAGER,  is  one  who  does  or  is  bound  to  do 
Homage  to  another. 

HOMAGIO  Refpecluando,  is  a  Writ  dire&ed  to 
the  Efcheator,  commanding  him  to'  deliver  Seifiu 
of  Lands  to  the  Heir  that  is  of  full  Age,  notwith- 
ftanding  his  Homage  not  done,  which  ought  to  be 
performed  before  the  Heir  have  Livery,  or  Ids 
Lands,  except  there  fall  out  fome  reafonable  Caule 

to  hinder  it.  L.  . 

HOMAG1UM  Reddere,  was  renouncing  Ho¬ 
mage,  when  a  Vaffal  made  a  foleym  Declaration 
3  D  d  d  of 
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t>f  difowning  and  defying  his  Lord;  for  which 
there  was  a  fet  Form  and  Method  prefcrib’d  by  the 
Feudatory  Laws. 

HOMICIDE,  [in  Common  Laxvf]  dignifies  the 
Killing  of  a  Man,  and  it  is  divided  into  Voluntary 
and  Cafual. 

Homicide  Voluntary ,  is  that  which  is  deliberate, 
and  committed  of  a  let  Mind  and  Purpofe  to  kill, 
and  is  either  with  a  precedent  Malice,  or  without : 
The  former  is  Murder,  and  is  a  fellonious  Killing, 
through  Malice  prepenled,  of  any  Perl’on  living  in 
this  Realm  under  the  King's  Protection :  See  Mur - 
der,  Man-jl aught er,  Chance-medley. 

Homicide  Cafual ,  is  either  merely  Cafual  or  Mixt. 

Meerly  Cafual,  is  when  the  Slayer  kills  a  Man 
by  pure  Mifchance,  being  about  his  lawful  Occafi- 
ons;  as  in  the  Cafe  of  an  Axellipping  out  of  a 
Man's  Hand,  or  falling  oft'  while  he  is  felling  a 
Tree. 

But  ’tis  accounted  Mixt ,  when  there  is  Negli¬ 
gence,  or  fome  other  unwarrantable  Circumftance, 
feized  with  the  ACtion. 

HOM1NE  capo  in  Withsrnamium ,  is  a  Writ  to 
take  him  that  hath  taken  any  Bond-man  or  Woman, 
and  let  him  or  her. out  of  the  Country,  fo  that  he 
or  Ihe  cannot  be  replevied  according  to  Law. 

HOMINE  eligendo  ad cuftodiendam peciarn  figHU 
pro  mercatoribus  aditi ,  is  a  Writ  directed  to  a  Cor- 
poration,  for  the  Choice  of  a  new  Man  to  keep  the 
one  Part  of  the  Seal,  appointed  for  Statutes-Mer- 
chant ,  when  the  other  is  dead.  L . 

HOMINE  replegiendo ,  is  a  Writ  to  bail  a  Man 
out  of  Prifon  :  In  what  Cafe  it  lies,  lee  the  New 
Book  of  Entries.  L. 

HOMOCENTR1CK,  the  fame  with  Concen- 
Jrick. 

HOMODROMUS,  is  a  Term  in  Staticks  for 
a  Leaver,  as  A  B  ;  one  of  whole  Ends,  B,  is 


fixed  on  the  Obex  o  r  Hypomoclion  H:  And  the 
other  End  A ,  is  applied  to  the  moving  of  the 
Weight  W ,  which  hangs  or  lies  fome  where  in 
the  middle,  between  the  Hypomoclion  H ,  and 
the  Power  in  A.  Here  the  Weight  moves  the 
lame  way  with  the  Power  :  Whence  this  kind  of 
Veffis  takes  its  Name  of  Homodromus.  Whereas, 
in  the  other  Leaver,  the  Weight  N  is  railed  up 
by  means  of  the  Obex  or  Hypomoclion  H ;  while 
the  Power  at  A,  the  other  End  of  the  Leaver,  de- 
fcends  ;  and  therefore  this  is  called  Heterodromus. 
Of  this  homodromous  kind  of  Leavers,  are  the 
Rudders  and  Oars  of  Ships  and  Boats ;  as  alio 
their  Mads. 

HOMOGENIAL  Gr.]  lignifies  of 

the  fame  Kind  or  Sort,  or  that  which  differs  not 
in  Nature,  &c.  The  fame  with  Homogeneous. 

HOMOGENEAL  Numbers ,  are  thole  of  the 
fame  Nature  and  Kind  :  And 


HOMOGENEAL  Surds ,  are  fuch  as  have  on£ 
common  Radical  Sign  ;  As, 

3  3 

v7  :  27,  and  /  :  3. 

HOMOGENEAL  Light ,  is  that  whofe  Rays 
are  all  of  one  Colour  and  Degree  of  Refrangibility , 
without  any  Mixture  of  others.  See  Colours. 

HOMOGENEOUS  Particles ,  are  fuch  as  are 
all  of  the  lame  Kind,  Nature,  and  Properties ; 
As  the  Parts  of  pure  Water,  of  mere  Earth  with¬ 
out  Salt  in  it ;  or  the  Parts  of  the  finer  Metals, 
fuch  as  Gold,  Silver,  &c.  ’Tis  uled  in  Oppoiition 
to  Heterogeneous  :  Which  lee. 

HOMOGENEUM  Comparationis,  fo  Viet  a  calls 
the  Abfolute  Number  in  a  Quadratick  or  Cubick, 
&c.  Equation;  and  this  Number  always  poffelfeth 
one  Side  of  the  Equation,  and  is  the  PToduCtof  the 
Roots  multiplied  one  into  another ;  therefore 
Ought  red  exprelles  it  by  this  Character  IE,  becaufe 
’tis  a  ReCtangle  between  the  two  Roots  A  and  E. 
The  Reafon  of  the  Name  is,  that  all  the  Roots, 
which  being  multiplied  into  one  another,  do  pro¬ 
duce  the  abfolute  Number,  mud  be  homogeneous 
one  to  another.  See  Abfolute  Number. 

HOMOIOMERICAL  Principles  of  An  ax  ago- 
r  as ,  [of  ofaoiQ-  and  <ui  pQ-,  Gr.  Parti]]  This  antient 
Philofopher  luppofed,  that  there  were  in  all  mixt 
Bodies,  (fuchms  Flelh,  Fruits,  &c.  )  determinate 
Numbers  of  fuch  Jimilar  Principles ,  as  when  they 
came  to  become  Parts  ( ex.gr.)  of  an  Animal  Body, 
would  there  make  fuch  Malles  and  Combinations 
as  their  Nature  required,  viz.  the  Sanguinary  Par¬ 
ticles  would  then  meet  all  together,  and  make 
Blood  ;  the  Urinous  Particles  would  conditute 
Urine ;  the  Offeous  ones  Bones  ;  the  Carneous 
ones  Fief),  &c. 

HOMOLOGATION,  [in  the  Civil  Law,~\  is 
the  Aft  of  confirming  or  rendring  a  Thing  more 
valid  and  folemn,  by  a  Publication,  Repetition, 
or  Recognition  of  it. 

HOMOLOGOUS,  [' 0 of  'opcoiQh  like, 
and  ,  Gr.  a  Word,]]  in  (Jeometry ,  lignifies 

thole  Quantities  which  are  alike  to  one  another  in 
Reafon  ;  as  when  we  fay,  there  is  the  fame  Reafon 
of  A  to  B ,  as  of  C  to  D  :  here  A  is  homologous  to 
C,  as  B  to  D,  becaufe  of  the  Similitude  between 
Antecedents  and  Confequents :  So  that  the  two 
Antecedents,  and  the  two  Confequents,  are  the 
homologous  Terms  in  any  Proportion  ;  and  when 
Triangles  are  limilar,  the  Sides  which  are  the  two 
Antecedents  or  the  two  Confequents,  are  called  the 
homologous  Sides :  and  fuch  Triangles  are  always 
to  one  another  as  the  Squares  of  fuch  homologous 
Sides,  as  you  will  find  proved  under  Triangles. 

HOMOLOGOUS  Things ,  [in  Logickf\  are  fuch 
as  agree  only  in  Name,  but  are  of'  very  different 
Natures ;  and  therefore  are  the  fame  with  what 
they  otherwife  call  Equivocal  Terms. 
v  HOMONYMIA,  [h/Mpupia  ofopo/©-  like,  and 
ovvfMt,  Gr.  a  Name,]  an  Equivocation.  Logick. 

HOMONYMOUS,  [in  Logick f  a  Term  appiy'd 
to  fuch  Words  which  have  two  different  Significa¬ 
tions. 

HOMOPLATA,  [opoTTKaav,  Gr.]  Scapulae  Spa- 
tula:,  Scapula  Aperta,  the  Shoulder-Blades,  are 
two  large,  broad,  and  triangular  Bones,  which 
con llitute  the  Breadth  of  the  Shoulder  ;  thin, 
efpecially  in  the  Middle,  but  thick  in  its  Proceffes, 
and  are  lituated  on  each  Side  of  the  Upper  and 
Back-part  of  the  Thorax  ;  the  upper  Edge  of  them 
is  called  Cofa  Superior  ;  their  lower  Cojia  Inferior. 
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Each  has  three  Precedes ;  of  whichj  the  Firft  ritns 
all  along  the  Middle  of  their  Outlide,  and  is  called 
their  Spine,  whole  End,  which  receives  the  Clavi- 
cula  is  called  the  Acromion ,  ot  the  Shoulder-point. 
Caracoides,  or  Anchor  alis ,  is  the  Name  of  the  le- 
cond  Procels;  as  the  Third  is  called  Cervix  :  Thefe 
two  latter  are  tied  together  by  a  llrong  Ligament, 
which  lerves  to  keep  the  Head  of  the  Humerus  in 
the  Cavity  of  the  Cervix.  The  Ule  of  the  Homo - 
plat a ,  or  Scapulae,  is  to  receive  the  Extremities  of 
the  Claoicula  and  Humeri  for  the  ealier  Motion  of 
the  Arm,  and  to  give  Eafe  to  the  Mulcles  which 

move  it.  . 

HOMOTON  A,  [of  S^to?©-,  Gr.J  is  a  conti¬ 
nued  Fever  that  a£ts  always  alike.  Blanchard. 

HONOR,  is  uled  for  the  nobler  fort  of  Seigni¬ 
ories,  whereon  other  inferior  Lordlhips  and  Man- 
nors  do  depend,  by  performance  of  Cuftoms  and 
Services  to  thole  that  are  Lords  over  them  :  And 
it  leems  as  if  none  were  Honors  originally,  but 
fuch  as  belong’d  to  the  King,  tho’  given  afterwards 
in  Fee  to  Noblemen.  The  Manner  of  Creating 
thefe  Honors ,  may  in  part  be  colle&ed  from  the 
Statutes  34  H.  V1IL  c.  $.  where  Hampton-Ccurt 
is  made  an  Honor :  And  33  H.  VIII.  c.  37,  38. 
where  Grafton  and  Ampthill  are  made  Honors. 
There  are  many  other  Honors  in  England  ;  See 
27  H.  V  III.  c.  18, 

HONOR-C^rfj-,  are  fuch  Courts  as  are  held 
within  the  above-mention’d  Honors. 

HONORARY  Services ,  are  fuch  as  are  inci¬ 
dent  to  Grand  Sergeantry ,  and  annexed  ufually  to 
fome  Honor. 

HONOUR- /V#/,  in  an  Efcutcheon  :  See  Efcut- 


cheon. 

HONOURABLE  Amends ,  [  Amende  honora¬ 
ble,  F.]  an  Infamous  fort  of  Punilhment  us’d  in 
France ,  &c.  on  Traitors,  Parricides,  facrilegious 
Perfons,  and  other  heinous  Criminals.  The  Of¬ 
fender  is  delivered  up  to  the  common  Hangman, 
who  firft:  ftrips  him  to  his  Shirt,  then  puts  a  Hal. 
ter  about  his  Neck,  and  a  Wax  Taper  into  his 
Hand,  and  then  leads  him  about  the  Court,  where 
he  mull  beg  Pardon  of  God,  the  King,  the  Court, 
and  his  Country  ;  and  fometimes  he  is  afterwards 
condemn’d  to  the  Galleys,  or  to  Death. 

HONOURABLE  Ordinaries ,  [in  Heraldry,'] 
are  the  Principal  Ordinaries  or  Bearings,  which 
may  prfiels  one  third  of  the  Field,  when  they  are 
in  their  full  Extent  :  Thefe  are  nine,  according  to 
home,  viz.  The  Crofs ,  Chief,  Pale ,  Bend ,  Fejje 
Chevron,  Saltier,  Giron,  and  Scutcheon.  To  which 
by  others  are  added  the  Bar,  the  Bor  dure,  &c. 

HONEY-COMBS,  are  certain  Holes  or  Cavities 
within  the  Body  of  a  great  Gun,  wherein  there 
is  Danger  of  fome  Sparks  of  Fire  being  lodged,  or 
Pieces  of  Cartridges,  where  they  ufe  Paper  Car- 

H^DOKS,  of  a  Ship,  are  all  thofe  forked  Tim¬ 
bers  which  are  placed  direaiy  upon  the  Keel,  as 

well  in  her  Run,  as  in  her  Rake. 

HOOK  -Pins,  are  taper  Iron  Pins,  with  an  hook 
Head 3  and  are  ufed  to  pin  the  Frame  of  a  Floor 
or  Roof  together,  by  being  put  in  through  the 
Pin-holes  in  the  Morteffes  and  Tennons,  whilft 
it  is  framing' or  fitting  into  its  due  Poiition.  as 
loon  as  which  is  done,  thefe  Hpok-Pms  are  (Iruck 
out,  and’tispmn’dupfafl  with  Wooden  Pms. 

HOOP-WHEEL  :  See  Detent  At  heel. 

HOPLO  Chryfma,  [  of  oorhov  a  Weapon,  and 
Gr.  Salve,]  the  Armarium  or  M  eapon 

Halve  :  See  Armarium. 


HORARY,  [_Horarius,  L.l  relating  to,  or  per¬ 
taining  to  Hours.  As, 

HORARY  Circles  of  the  Globe :  See  Globe . 
HORARY  Circles ,  [in  Dialling,]  are  the  Circles 
or  Lines  which  mark  the  Hours  on  Sun-Dials. 

HORARY  Motion  of  the  Earth, [yn  Afrcno?ny,f 
is  an  Arch  that  the  Earth  delcribes  in  the  Space  ot 
an  Hour,  i.e.  15  Degres,  not  exactly,  (becaufe  the 
Earth  moves  according  to  its  greater  or  lets  Diftance 
from  the  Sun)  but  it  is  near  enough  for  ordinary 
Computations. 

HORDEATUM,  is  a  liquid  Medicine  taken  in- 
wardly,  prepared  of  Barley  beaten  and  boil’d,  with 
the  Addition  offuitableand  well-flrained Liquors  ’, 
to  which  are  frequently  added  Almonds,  and  the 
Seeds  of  white  Poppies,  &c.  Blanchard. 
HORDEOLUM,  the  fame  with  Critha. 
HORIZON,  ['OetfoF  of  Sel£«,Gr.to  terminate,] 
is  that  great  Circle  which  divides  the  Heavens  and 
the  Earth  into  two  Parts  or  Hemifpheres,  diflin- 
guifhing  the  upper  from  the  lower :  It’s  either 
Senfible  or  Apparent,  or  the  Rational  ot  True  Ho - 
rizon . 

The  Senfible  or  Vifble  Horizon,  is  that  Circle 
which  limits  our  Sight,  and  may  be  conceived  to 
be  made  by  fome  great  Plane,  or  the  Surface  of  the 
Sea. 

It  divides  the  Heavens  and  Earth  into  two  Parts, 
the  one  light,  and  the  other  dark,  which  are  fome- 
times  greater  and  ldfer,  according  to  the  Condition 
of  the  Place,  &c. 

It  determines  the  Riling  and  Setting  of  the  Sun, 
Moon,  or  Stars,  in  any  particular  Latitude  ;  for 
when  any  of  thefe  appears  juft  at  the  Eaftern  Part 
of  the  Horizon,  we  fay  it  Rifes ;  and  when  it  doth 
fo  at  the  Weftern  Part,  we  fay  it  Sets:  and  from 
hence  alfo  the  Altitude  of  the  Sun  or  Stars  is  ac¬ 
counted,  which  is  their  Height  above  the  Horizon; 

The  Rational,  Real,  or  True  Horizon ,  is  a  Circle 
which  encompaffes  the  Earth  exaftly  in  the  Middle, 
and  whole  Poles  are  the  Zenith  and  Nadir  that  is* 
the  two  Points,  one  exaftly  over  our  Heads,  and 
the  other  under  our  Feet. 

Horizon  on  the  Globe  or  Sphere,  is  a  broad  w ooden 
Circle  encom palling  it  round,  and  reprelenting  the 
Rational  Horizon,  having  two  Notches  in  the 
North  and  South  Parts  of ‘it  for  the  Brazen  Meri¬ 
dian  to  Hand  in. 

On  this  broad  wooden  Horizon  feveral  Circles  are^ 
drawn,  the  innermofl  of  which  is  the  Number  of 
Degrees  of  the  12  Signs  ot  the  Zodiack,  viz.  30  De¬ 
grees  to  each  Sign.  . 

Next  to  this  you  have  the  Names  of  thole  Signs^; 
then  the  Days  of  the  Month,  according  to  the  Ju¬ 
lian  Account,  or  Old  Stile,  with  the  Calendar  ;  and 
then  a  Calendar  according  to  the  k  oreign  Account, 
called  New  Stile  :  and  without  thefe  is  a  Circle  di¬ 
vided  into  32 equal  Parts,  which  make  32  Rhumbs, 
or  Points  of  the  Mariner’s  Compafs,  with  the  firft 
Letters  of  their  Names  annexed. 

The  Ufes  of  this  Circle  on  the  Globe  are , 

1.  To  determine  the  Riling  and  Setting  of  the 
Sun,  Moon,  or  Stars  5  and  to  lhew  the  Time  of  it 
by  the  Hour-Circle  and  the  Index. 

2.  To  limit  the  Increafeand  Decreafe  of  Day  and 
Night :  For  when  the  Sun  rifes  due  Eaft,  and  lets 
Weft,  the  Days  and  Nights  are  equal:  When  he 
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irifes  and  lets  to  the  North  of  the  Eaft  and  Weft, 
the  Days  are  longer  than  the  Nights :  But  the 
Nights  are  longer  than  the  Days,  when  the  Sun  rifes 
and  lets  to  the  Southward  of  the  £aft  and  Weft 
Points  of  the  Horizon. 

3.  To  fhew  the  Amplitude  and  Point  of  the 
Compals  the  Sun  riles  and  lets  upon. 

HORIZONTAL,  or  Bafe-Line  of  a  Hilly  how¬ 
to  find  :  See  Surveying. 

HORIZONTAL  Dials ,  are  thofe  whofe  Planes 
lie  parallel  to  the  Horizon  of  any  Place. 

For  the  drawing  of  thefe  Dials,  you  mull  have 
always  given  the  Latitude  of  the  Place ,  or  Height 
of  the  Pole  above  the  Horizon,  ( which  is  equal  to 
the  Height  of  the  Style)  by  the  help  of  which  you 
may  find  the  Hours  iJiftance  from  the  Meridian 
by  the  following  Proportion  : 


As  the  Radius :  Is  to  the  Sine  of  the  Styles  Height : : 
So  is  the  Tangent  of  the  Hour  (or  Angle  at  the 
Pole  )  : 

To  the  Tangent  of  the  Hours  Diftance  from  12, 
(or  the  Hour-Arch.) 


.  Example. 

,  Suppole  an  Horizontal  Dial  was  to  be  drawn 
for  the  Latitude  of  51  Degrees  32  Minutes, 

Firft,  Find  the  Diftance  of  the  Hours  1  and  11 
from  the  Meridian,  according  to  the  preceding 

Canon  : 

Thus, 


To  the  S.  of  the  Styles  Height — 510  32' — 9.893745 
Add  tha  Tangent  of  the  Hour— -15  00 — 9.428052 

Sum— Rad.— T.  of  the  H.Arc.  ii°  50' — 19.321797 


Which  is  the  Diftance  of  1  and  11  from  the  Meri¬ 
dian  Line. 

In  like  manner  find  the  reft  of  the  Hours  Diftan- 
ces,  and  place  them  in  a  Table : 

\ 

Thus, 


Latitude  32  Degrees  5  1 
Minutes  North. 


Hours. 

Angle 
at  Pole. 

Hour 

Arches. 

G. 

M. 

G. 

M. 

12 

00 

00 

00 

00 

11 

1 

15 

00 

11 

5o 

10 

2 

30 

00 

24 

20 

9 

3 

4$ 

00 

38 

°3 

8 

4 

60 

00 

53 

35 

7 

5 

75 

00 

71 

06 

6 

90 

00 

90 

00 

For  the  Style,  make  the  Angle  B  C  A  ~  to  the 
Latitude  of  the  Place. 

So  lhall  B  C  A  be  the  Style  or  Cock,  which  mull 
ftand  perpendicularly  on  C:  12,  and  Point  due 
North. 


If  you  would  Calculate  for  every  half  Quarter? 
you  muft  fay, 


As  P  S  Latitude  :  :  T,  1  Degree  52  Minutes  : 

To  the  Tangent  ofthe  firft  halt  Quarter’s  Diftance 
from  the  Meridian  : : 

So  T,  3  Degrees,  45  Minutes  :  To  T,  of  the  firft 
Quarter  of  an  Hour’s  Diftance  : : 

So  i,  5  Degrees  37' Minutes:  To  a  Quarter  and 
half  Quarter’s  Diftance  : : 

So  T,  7  Degrees  30  Minutes :  To  the  half  Hour’s 
Diftance,  &c. 
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To  deferibe  the  Dial,  Refpeft  muft  be  had  to  the 
Bignefs  of  the  Plane,  and  the  Place  for  the  Centre 
£7  determined ;  and  then  through  C  draw  C  12  for 
the  Meridian,  (which  will  alfo  be  the  Subftilar- 
Line  and  Hour-Line  of  12)  and  at  Right  Angles 
to  it  6  C  6  for  the  IIour-Line  of  Six.  Then  on  C, 
with  a  Line  of  Chords,  whofe  Radius  is  proper  for 
the  Largenefs  of  the  Dial,  draw  a  Circle,  and  from 
A,  both  ways,  let  the  feveral  Diftances  of  the 
Hour- Arks,  found  by  Calculation,  in  theCircum- 
ference  of  that  Circle  :  Then  lay  a  Ruler  to  C,  and 
draw  Lines  from  thence  through  all  thofe  Diviflons, 
they  will  be  the  true  Hour-Lines  on  the  Plane  of 
the  Dial. 

N.  B.  This  PraRice  ferves  to  drazv  an  Ertft  Ver¬ 
tical  Dial  ;  only  in  Calculation  you  muft  ufe  the 
Complement  ofthe  Latitude  injiead  of  the  Latitude, 
and  the  Hours  muft  he  numbered  differently. 

To  draw  an  Horizontal  Dial  Geometrically. 


draw 


HOR 


H  O  R 


draw  the  Style  b  e  fo,  that  the  Angle  ebd  may  be 
equal  to  the  Elevation  of  the  Pole  ;  take  (where 
you  pleale)  any  Point  in  the  Meridian  Line,  lup- 
pole  dy from  which,  unto  the  Style ,  let  fall  a  Per¬ 
pendicular  as  d  e>,and  transfer  it  into  the  Meridian 
m  d  f  :  Then  draw  i  d  perpendicular  to  the  Meri¬ 
dian  in  d ,  for  a  Line  of  Continence , 

From  f,  as  a  Centre,  defcribe  a  Circle  reprefent- 
ing  the  Equinoctial  at  any  conliderable  Diftance, 
(the  bigger  the  better}  and  divide  it  into  24  Parts 
for  Hours,  and  48  Parts  for  half  Hours :  But  it  is 
enough  for  an  Horizontal  Dial,  if  one  Quadrant  be¬ 
twixt  the  Hours  of  12  and  6  be  divided  into  6  Parts 
or  12. 

Make  Points  in  the  Contingent ,  where  it  lhall  be 
cut  by  a  Ruler  applied  to  the  Centre  and  every  Di* 
vilion  in  the  Equinoctial. 

Draw  the  Hour-Lines  from  the  Centre  b,  and 
every  correfpondent  Point  in  the  Contingent,  erect¬ 
ing  the  Style  over  the  Meridian ,  according  to  the 
Angle  i  b  d. 

HORIZONTAL  Line,  any  Line  drawn  paral¬ 
lel  to  the  Horizon  upon  a  Plane  :  See  Line. 
HORIZONTAL  Parallax  :  See  Parallax. 
HORIZONTAL  ProjeSlion :  See  ProjeSlion. 
HORIZONTAL  Range ,  ox  Level  Range ,  of  a 
Piece  of  Ordnance,  is  the  Line  it  delcribes  parallel 
to  the  Horizon  or  horizontal  Line. 

Capt.  Halley ,  in  Phil  of.  TranfN.216.  gives  two 
very  ready  Theorems,  the  one  to  find  the  greatelt 
horizontal  Range  at  45  Degrees  Elevation,  by  any 
Shot  made  upon  any  inclined  Plane,  with  any  Ele¬ 
vation  of  the  Piece  whatfoever;  and  the  other  to 
find  Elevations  proper  to  ftrike  agivenObjeft  with 
any  Force  greater  than  what  fufficesto  reach  it  with 
the  middle  Elevation. 

PROP.  L 

A  Shot  being  made  on  an  inclined  Plane ,  having  the 
horizontal  Difiance  of  the  ObjeSl  it  Jirikes,  with 
the  Elevation  of  the  Piece,  and  the  Angle  at  the 
Gun  between  the  ObjeSl  and  the  Perpendicular ; 
To  find  the  greatejl  horizontal  Range  of  that 
Piece,  laden  with  the  fame  Charge ;  that  is,  half 
the  Latus  Reftum  of  all  the  Parabolas  made  with 
the  fame  Impetus. 

RULE. 

Take  half  the  Di  fiance  of  the  ObjeR  from  the 
Nadir,  and  take  the  Difference  of  the  given  Eleva¬ 
tion  from  that  half;  the  Verfed  Sine  of  that  Difte- 
rence  (Ubtraa  from  the  Vetfed  fine  of  the  Diftance 
of  theObjeft  from  the  Zenith:  Then  fhail  the  Dif¬ 
ference  of  thofe  Verfed  Sines :  Be  to  the  Sine  of  the 
Diftance  of  the  Obieft  from  the  Zenith  : :  As  the 
horizontal  Diltance3  of  the  Object  flruck  :  To  the 
greateft  Range  at  45  Degrees. 

PROP.  IL 

■Watritt*  the  (treat  eft  horizontal  Range  of  a  Gun,  the 
horizontal  Difiance  and  Angle  of  Inclination  of 
an  ObjeSl  to  the  Perpendicular  ;  To  find  the  two 
Elevations  necefi'ary  to  firike  that  ObjeSl. 

RULE. 


Half  the  Diftance  of  the  Objeft :  from  the  Na¬ 
dir  ;  this  half  is  always  equal  to  the  half  Sum  01 
Vol.  I. 


the  two  Elevations  fought:  Then  fay,  As  the 
greateft  horizontal  Range  :  Is  to  the  horizontal 
Diftance  of  the  Objeft  ::  So  is  the  Sine  of  the  An¬ 
gle  of  Inclination,  or  Diftatice  of  the  Objeft  from 
the  Perpendicular  :  jTo  a  Fourth  Proportional  ; 
which  Fourth  being  fubtra&ed  from  the  Verfed 
Sine  of  the  Diftance  of  the  Objeft  from  the  Zenith , 
leaves  the  Verfed  Sine  of  half  the  Difference  ot 
the  Elevations  fought  ;  which  Elevations  are 
therefore  had,  by  adding  and  fubtrafting  that 
half  the  Difference  to  and  from  the  aforefaid  half 
Sum. 

HORIZONTAL-A/«<?  [in  Dialling,']  is  a  Line 
drawn  on  any  Plane  parallel  to  the  Horizon.  It 
is  drawn  on  an  Erelt  or  Reclining  Plane  by  a 
Level ;  or  by  applying  a  Quadrant  to  the  Edge 
of  a  Ruler  fo,  as  that  the  String  and  Plummet 
lhall  cut  00,  or  90  Degrees  in  t  he  Limb. 

HORIZONTAL  Plane,  is  that  which  is  parallel 
to  the  Horizon  of  the  Place  ;  or  that  is  not  at  all 
inclined  thereto* 

HORIZONTAL  Plane,  [in  PerfpeSlive,]  is  a 
Plane  parallel  to  the  Horizon,  palling  through  the 
Eye,  and  cutting  the  perfpettive  Plane  at  right 
Angles. 

HORN  [in  Archite Slure ,  ]  a  Term  fometimes 
us’d  for  Volute. 

HORN  with  Horn,  [  in  Law,  ]  a  Phrafe  us’d 
when  there  is  Common  per  Caufa  de  Vicinage,  in- 
tercommoning  of  horned  Beafts. 

HORN-GELD,  [  fcopn-5el6>  Sax.  ]  a  Tax  to 
be  paid  for  the  feeding  of  horned  Beafts  within  a 
F  oreft. 

HORNAG1UM,  [in  antient  Law  Books,] 
Homage,  taken  to  be  the  fame  as  Horngeld. 

HORN-WORK,  [  in  Fortification,  ]  is  an  Out¬ 
work  which  advanceth  toward  the  Field,  carrying 
in  the  Fore-part,  or  its  Head,  two  Demi-Bailions 
in  Form  of  Horns.  Thefe  Horns,  Epaulments,  or 
Shouldrings,  being  joined  by  a  Curtain,  fhut  up  on 
the  Side  by  two  Wings  parallel  one  to  another,  are 
terminated  at  the  Gorge  ot  the  Work,  and  fo  pre¬ 
lent  themfelves  to  the  Enemy. 

HOLOGRAPHY  [of  Z&  an  hour,  and 
Gr.to  defcribe]  the  Art  of  making  or  con  limiting 
Dials. 

HOROLOGIOGRAPHY  [of  »  foroy&o y  and 
xeifv  Gr.  to  defcribe]  the  Art  of  making  Dials , 
Clocks,  or  other  Inftruments,  to  Ihew  the  Time 

of  the  Day.  , 

HOROMETRY  [of  «?£$t  an  hour  and  turpi* 
Gr.  to  meafure]  the  Art  of  measuring  or  dividing 
the  Hours,  and  keeping  an  Account  of  Time. 

HOROPTER,  in  Opticks,  is  a  right  Line  drawn 
through  the  Point  of  Concourfe,  parallel  to  that 
which  joins  the  Centre  of  the  Eye. 

HOROSCOPE,  [of  wgtandwiofl-Hr,  Gr.to  view,] 
a  Word  in  great  Requeft  with  the  Canting  Aftro- 
logers ;  and  fometimes  they  put  either  for  a  Figure 
of  the  Twelve  Houfes  ( as  they  call  the  Sines  of 
the  Zodiack)  erefted  to  tell  other  Men’s  Fortunes, 
and  to  fhew  their  own  Folly  ;  or  elfe  for  the  De¬ 
gree  of  the  Afcendants,  or  the  Star  amending  above 
the  Horizon,  at  the  Time  the  Queftion  is  put,  any 
thing  enquired  for,  or  a  Native  born  :  But  moll 
properly  Horofcope  lignifies  the  fir  ft  Houfe  or 
Afcendant,  and  is  that  Part  of  the  Zodiack  which 
is  riling  at  the  Time  of  the  Scheme. 

HOROSCOPE,  [with  Mathematicians,]  a  cer- 
tain  Inftrument  in  the  manner  of  a  Planifphere  in¬ 
vented  by  J.  Paduarius  5  but  now  out  of  Ufe. 
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H0RR1FICA  Febris ,  is  that  Fever  in  which  the 
Patient  is  often  leized  with  lhaktng  Fits  and  hor¬ 
rible  Agonies  ;  'tis  otherwife  called  Phricodes  : 
Which  fee.  L.  Blanchard. 

HORS  de  [on  fee^  is  an  Exception  to  avoid  an 
jA&ion  brought  for  Rent,  Bluing  out  of  certain 
Land  by  him  that  pretendeth  to  be  the  Lord)  or 
for  feme  Cuftom  and  Services ;  for  if  he  can  jnftify 
that  the  Land  is  without  the  Compafs  of  his  Fee, 
the  Attion  falls..  F. 

HORSE,  is  a  Rope  in  a  Ship,  made  fall:  to  one 
of  the  Fore-maft  Shrouds,  having  a  dead  Man's 
Eye  at  its  End,  through  which  the  Pendant  of  the 
Sprit-fail  Sheets  is  reeved.  Its  Ule  is  only  to  keep 
tlie  Sprit-lail  Sheets  clear  of  the  Flukes  of  the  An¬ 
chor  :  alio  he  that  heaves  the  Lead  out  of  the 
Shrouds,  has  a  Rope  which  is  there  faftened  to 
preferve  him  from  falling  into  the  Sea,  which  alfo 
is  called  a  Horfe ,  and  fo  alio  is  the  Wap  called, 
which  is  that  whereby  the  Shrouds  are  fet  Taught, 
alfo  thofe  little  fhort  V/aps  feized  to  the  Middle 
of  the  Top-mad  and  Top-gallant-mad  Stay, 
wherein  are  reeved  the)Top-iail  and  Top-gallant- 
fail  Bowlings,  are  alfo  called  Horfes. 

HORSE  [with  Carpenters ,]  a  Piece  of  Wood 
jointed  a-ciofs  two  other  perpendicular  ones  to 
bear  up  or  lufiain  the  Boards,  Planks,  He.  which 
make  Bridges  over  f mail  Rivers. 

HORSE-SHOE,  [  in  Fortification ,]  is  a  Work 
fometimes  of  a  round,  and  lometimesof  an  oval 
Figure,  railed  in  the  Ditch  of  a  Marlhy  Place,  on 
in  low  Grounds,  and  bordered  with  a  Parapet.  It 
is  made  to  fecure  a  Gate,  or  to  ferve  as  a  Lodgment 
for  Soldiers  to  prevent  Surprizes,  or  to  relieve  an 
over-tedious  Defence. 

HOSE- HUSK  [in  Botanyf\  a  long,  round  Hulk 
within  another,  as  in  Pinks,  July  Flowers,  He. 

HOSPITALLERS,  were  tire  Knights  of  a  Reli¬ 
gious  Order ;  lo  call’d,  becaufe  they  builded  an 
Hofpital  at ,J erufalem,  wherein  Pilgrims  were  re¬ 
ceived.  To  thefe,  when  the  Templers  were  fup- 
prefs’d  by  the  Council  of  Vienne  in  France ,  P. 
Clement  transferr’d  that  Order.  Their  chief  Abode 
is  now  at  Malta ,  and  they  are  call’d  Knights  of 
Malta.  All  the  Lands  and  Goods  of  fuch  as  were 
here  in  England  were  given  to  the  Crown  :  See 
32  H.  VIII.  c.  34. 

HOTCHPOT,  [in  Lawf\  ligni  lies  a. Com  mix¬ 
ture,  or  putting  together  of  Lands  of  feverai  Te¬ 
nures,  for  the  equal  Divilion  of  them  :  As  if  a 
Man,  feized  of  thirty  Acres  of  Land  in  Fee,  hath 
Ilfue  two  Daughters,  and  gives  with  one  of  his 
Daughters,  to  a  Man  that  marries  her,  ten  Acres 
of  the  fame  Land  in  F/ank-marriage ,  and  dies  feiz¬ 
ed  of  the  other  twenty  Acres ;  Now  if  Ihe  that  i$ 
thus  married  will  have  any  Part  of  the  twenty 
Acres  whereof  her  Father  died  feized,  Hie  mull  put 
her  Lands,  gLven  in  FranVmarriage ,  in  Hotchpot ; 
that  is,  (he  muftrefufe  to  take  the  iole  Profits  of  the 
Lands  given  in  FranVmarriage ,  and  Buffer  the  Land 
to  be  commixtand  mingled  with  the  other  Land 
whereof  her  Father  died  leized  ;  lo  that  an  equal 
Divilion  may  be  made  of  the  whole  between  her 
and  her  Sifter,  and  thus  for  her  ten  Acres  lhall  have 
fifteen,  elle  her  Sifter  will  have  the  whole  twenty 
of  which  her  Father  died  leized. 

HOUNDS,  in  a  Ship,  are  Holes  in  the  Cheeks 
at  the  Top  of  the  Malts  through  which  the  Ties 
run  to  hoile  the  Yards  :  A.  Top-malt  hath  but  one 
Hound. 

HOUR,  is  the  24th  Part  of  a  Natural  Day,  con¬ 
taining  60  Minutes,  and  each  Minute  <5o  Seconds, 


He.  Thefe  are  Afironomical  Hours^  which  always 
begin  at  the  Meridian,  and  are  reckon'd  from 
Noon  to  Noon. 

But  forne  Hoars  are  begun  to  be  accounted  from 
the  Horizon,  which,  when  the  Account  begins  at 
the  Sun’s  Riling,  are  called  Babylonijb  Hours  ;  who 
begin  with  the  Sun’s  Riling,  and  reckoned  on  24 
Hours  to  his  Riling  again  the  next  Day. 

Others  are  reckoned  after  the  lame  manner,  only 
begin  at  theSun’sSetting  inffead  of  his  Riling;  and 
thefe  are  called  the  Italian  Hours,  becaule  the  Ita¬ 
lians  account  their  Time  after  this  Falhion. 

There  is  yet  another  Kind  of  Hours,  which  are 
called  the  jevoijh  Hours,  bccaufe  of  old  the  Jccof 
accounted  their  Time  this  way :  Thefe  are  one  12th 
Part  of  the  Day  and  Night,  reckoned  from  the  Sun 
Riling  to  Sun  Setting,  (be  the  Days  or  Nights  long 
or  Ihort ; )  and  thefe  werecalled,  as  we  find  in  Holy 
Scripture,,  the  Firft,  Second,  or  Third,  He.  Hour 
of  the  Day  or  Night. 

HOUR  of  the  Day.  To  find  this  readily  by 
Projection  of  part  of  the  Analemma ,  proceed 
thus  .*  With  60  of  the  Chords  draw  the  Circle 
Z  S  n  N  for  the  Meridian  of  your  Place  :  Then 


7s 


having  given  you,  as  you  mull  have,  the  Lati¬ 
tude  of  your  Place,  and  the  Sun’s  Declination 
and  Altitude,  let  the  firft:  of  thefe  three  from  N 
to  P ;  fo  is  E,  the  Pole  of  the  World  ;  draw 
PWp  for  the  Axis.  Set  next  the  Latit.  alio  from 
Z  to  E ,  and  draw  E  W  Z  for  the  Equino&ial. 
Then  let  the  Sun’s  Declination  from  E  to  Z),  and 
from  (l  to  d ,  when  ’tis North,  as  here;  but  on 
the  lower  Side  of  E  Z  when  'tis  South  ;  and  draw 
the  Parallel  of  Declination  D  d :  Then  fet  rhe 
Sun’s  Altitude  from  S  to  A ,  and  from  N  to 
draw  A  a  for  the  Almacanter  or  Parallel  of  the 
Sun’s  Altitude  at  the  Time.  The  common  In. 
terle&ion  of  thele  two  Parallels  in  ©,  will  give 
you  the  Sun’s  Place  in  the  Heavens  at  that  Time. 
And,  confequently,  fetting  the  Senior  to  the  Ra¬ 
dius  D  By  ©  B  will  be  the  Sine  of  the  Hour 
from  6,  either  in  the  Morning  or  Afternoon.  If 
a  Se&or  be  not  at  hand,  you  may  find  the  Hour 
by  your  Chords,  thus :  Set  the  Extent  B  D  from 
W  to  T ;  on  which  Point  T,  as  a  Centre,  with 
the  Extent  B  ©,  (the  parallel  Sine  of  the  Hour 
from  6)  ftrike  the  Arch  G  ;  for  then  a  Ruler  laid 
from  W  ju  ft  to  touch  the  Convexit  y  of  the  Arcli 
G,  will  out  the  Limb  in  H.  Then  H  AUnealured 

on 
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on  the  Chords,  will  give  the  Degrees  of  the  Hour 
from  6,  which  muft  be  turned  into  Time. 

HOU R-C/rcleS)  the  fame  with  Meridians j  are 
great  Circles  meeting  in  the  Poles  of  the  World, 
and  croffing  theEquino&ial  at  right  Angles:  They 
are  fuppofed  to  be  drawn  thro’  every  15  th  Degree 
of  the  £quino£tial  and  Equator,  and  on  both 
Globes  are  fupplied  by  the  Meridian,  Hour-Circle, 
*  and  Index. 

The  Planes  of  the  Hour-Circles  are  perpendicu¬ 
lar  to  the  Plane  of  the  Equinoftial,  which  they 
divide  into  24  equal  Parts. 

HOUR-A/«fj',  on  a  Dial)  arife  from  the  Inter- 
feftion  of  the  Plane  of  the  Dial,  with  the  fevcral 
Planes  of  the  Hour-Circles  in  the  Sphere,  and 
therefore  muft  be  all  Right  Lines. 


To  find  the  Hour  of  the  Day  Trigonometric  ally ,  ha¬ 
ving  the  Latitude  of  the  Place ,  the  Sun’s  Alti¬ 
tude  at  Six ,  and  prefent  Altitude  given. 

In  Summer. 


HOU 


Tangents,  each  of  45  Degrees,  let  together  in  the 
middle ;  and  lo  might,  if  there  were  need,  be 
continued  in  infinitum. 

And  on  the  other  Face  of  this  Quadrant  tberfc 
is  alfo  an  Hour-Scale  of  another  kind  ;  being  62 
Degrees  of  a  Line  of  Sines,  whofe  Radius  is  made 
equal  to  half  the  Secant  of  the  Latitude  (being 
fitted  for  London )  to  the  Common  Radius  of  the 
Sines.  Againft  it,  and  running  by  it,  is  a  prick’d 
Line  of  Declinations :  To  the  Sun’s  greateft  De¬ 
clination  is  alio  a  Portion  of  the  Line  of  Sines$ 
whole  Radius  is  equal  to  the  Sine  of  the  Latitude 
of  London ,  taken  out  of  the  other  part  of  the  Scale. 

Thele  Hour-Scales  (elpecially  the  former)  may 
be  put  on  any  Ruler,  Seftor,  (3c.  and  will  ferve 
for  thefe  Ules. 

The  firft  Hour  Scdle^  or  Double  Tangent,  is  a 
Scale  of  Six  Hours  ;  and  by  help  of  the  Line  of 
Latitudes,  (which  Ihould  be  always  placed  by  it) 
will  ferve  very  readily  and  univerfally  to  prick 
down  all  Dials  that  have  Centres  ;  after  this 
mahner. 


Say,  As  the  Ce-line  of  the  Latitude  :  Is  to  the 
Deference  of  the  Sines  of  the  Altitude  at  Six, 
and  prefent  Altitude  : i 

So  is  the  Radius  ;  To  the  Sine  of  the  Hour 
from  Six. 


I.  To  draw  an  Horizontal ,  or  a  DireSl  EreLl 
South  Dial. 

Draw  firft  the  Right-Line  C  E  for  the  Hour- 
Line  of  12,  and  crols  it  in  C  (which  will  be  the 


In  Winter. 


Say,  As  the  Co-fine  of  the  Latitude  :  Is  to  the 
Sum  of  the  Sines  of  the  Altitude  at  Six,  and 
prefent  Altitude  : : 

So  is  the  Radius :  To  the  Sine  of  the  Hour  from 
Six. 

To  find  the  Hour  of  the  Day,  having  the  Co- 
Latitude  of  the  Place  38  Degrees  30  Minutes. 

The  Sun’s  Co-Altitude  =  60  Degrees,  and  his 
Co-Declination  =2:7 6  Degrees  53  Minutes. 


Proceed  and  let  all  Things  thus : 


Co-Latitude 

Co-Declinat. 


38 


o  „  ,  5  whofe  Com  pi. 
5  i  Arithm.  Sine 


Comply 
‘  33  1  Arithm.  Sine  S 


2=0.205853 

2=0.011481 


Difference  38  23 
Co-Altitude  60  00 


Sum  98  23 

Difference  21  37 


Half  Sum  49  n  Sine  9.878984 

Half  Differ.  10  48  Sine  9.27272 6 

Sum  of  all  the  4  Sines  19.379044 

Their  half  Sum  9.689522 

Which  laft  Logarithm  is  the  Sine  of  29  Degrees 
17  Minutes,  and  this  doubled,  gives  58  Degrees, 
17  Minutes;  and  then  converted  into  Time,  gives 
38  Hours  51  Minutes,  and  fo  much  did  it  want  of 
Noon  then  ;  that  is,  ’twas  8  a-Clock,  and  9  Mi¬ 
nutes  before  Noon. 

HOUR-Sir^/e  .•  On  one  of  the  Edges  of  Collin’s 
Quadrant  there  is  ufually  an  Hour-Scale  (as  on 
the  other  Edge  is  a  Line  of  Latitudes)  which  is 
no  other  than  a  double  Tangent,  or  two  Lilies  of 


Centre  of  the  Dial)  with  the  Perpendicular  B  A t 
Then  from  the  Scale  of  Latitudes  take  off  the  La¬ 
titude  of  the  Place  for  an  Horizontal  (or  the  Co- 
Latitude ,  for  a  Direft  South  and  Vertical)  DiaJ,^ 
and  fet  it  with  your  Compaftes  each  way  from  C 
to  A  and  Bi  Then  take  with  your  Compaftes  the 
whole  Hour-Scale ,  and  fetting  the  End  of  it  at  A 
and  B ,  and  its  Beginning  at  A,  transfer  it,  and  all 
its  Diviftons  (or  fuch  as  you  {hall  have  occalion 
for  at  leaft)  on  each  fide  from  A  to  £,  and  from 
B  to  £,  making  the  Ifofceles  Triangle  B  E  A: 
Then  numbring  the  Divifions  with  the  proper 
Hours,  as  you  lee  in  the  Figure,  Right  Lines 
drawn  from  C ,  through  thole  Hours,  Halves,  or 
Quarters,  in  the  prick’d  Lines  A  E  and  B  E ,  lhall 
be  the  true  Hour-Lines  of  the  Dial :  and  to  the 
Dial  you  may  give  what  Form  or  Figure  you 
pleafe. 

II.  To  draw  an  upright  Declining  Dial. 

Suppole  for  the  Latitude  of  London  510.  30  1 
and  declining  Eaftwards  250.  You  muft  firft,  ei¬ 
ther 


HOU 
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ther  by  Calculation,  or  by  Collin' s  Dialling-Scales, 
gr.  find  the  Requiiites  of  your  Declining  Dial  j 
which  will  be  thefe  : 

The  Subfile’s  Diftance  from  the?  , 

Meridian  will  be  ^  *  3 

The  Angle  of  the  Hour-Lines  of  ?  ^  ^ 

will  hft  ^ 


12  and  6  will  be 
The  Angle  of  the  Inclination  of  ^  0< 

Meridians  will  be  .  ^ 

And  the  Style’s  Height  will  be  an  >  0  I0»4 

Angle  of  ^ 

Being  thus  prepared,  you  may  then  draw  the 
Line  VIII,  II,  as  the  true  horizontal  Line  of 
your  defign’d  Dial,  and  then  to  it,  at  right  An¬ 
gles,  the  Line  XII  C  for  the  Meridian.  -Next 
make  the  Angle  FC  XII  equal  to  i8°.  34'.  the 


Subfile’s  Diftance  from  the  Meridian  ;  and  by  the 
Chords  prick  off  F  C  for  the  Subffile.  To  which 
in  C,  the  Centre  of  the  Dial,  draw  the  Perpendi¬ 
cular  B  A  :  Then  make  C  A  and  C  B  equal  to 
the  Style’s  Height  340.  19'.  (taking  it  in  your  Com* 
palfes  from  the  Line  of  Latitudes ;  )  and  then  ap¬ 
ply  the  whole  Scale  of  Hours  (as  before  in  the  ho¬ 
rizontal  Dial)  on  each  fide  C  F9  from  A  to  F \  and 
from  B  to  F.  Next  get  the  Difference  between 
300.  47'.  the  proper  Inclination  ot  Meridians,  and 
the  next  Hour’s  Diftance  from  the  Meridian  that 
is  lefs  than  that  Angle  ;  which  in  this  Cafe  is  10, 
or  30°.  from  12.  This  Difference  will  be  found 
here  to  be  47'.  or,  in  Time,  nearly  ‘3  Minutes. 
The  fitting  the  Scale  of  Hours,  was  before  taught 
from  A  to  £  ;  count  upon  the  faid  Scale. 


Hours  Min. 
o  3 

1  3 

2  3 

3  3 

4  3 

5  3 


And  make  Points  at  the  Terminations  with  a  Pin  or  Pen  : 
And  draw  Lines  from  thofe  Points  to  the  Centre  C ;  and 
they  lhall  be  the  true  Hour-Lines  on  this  Side  the  Subfile. 


Again,  Fitting  in  the  Scale  of  Hours  from  B  to  F,  count  from  the  End  at  B9 
Ark  of  Time. 


the  former 


Hours  Min. 
o  3 


D 


o 

D 


3  ^FromSto 

3 


And  make  Points  at  the  Terminations,  as  before ;  through 
which  draw  Lines  to  the  Centre,  and  they  lhall  be  the 
Hour-Lines  on  the  othe  Side  the  Subfile. 


4 

5 

The  like  muff  be  done  for  the  Halves,  Quar¬ 
ters,  Be.  getting  the  Difference  between  the 
Half-hour  next  lefs  (in  this  Example  220  30'.) 
under  the  Ark  called  the  Inclination  of  Meridians, 
the  Difference  is  i°.  17'  (in  Time  nearly  33'.) 
to  be  continually  augmented  an  Hour  at  a  time, 
and  fo  prick’d  off  as  before  was  done  for  the 
whole  Hours. 

If  the  Scale  of  Hours  reach  above  the  Plane, 
as  in  this  Cafe  at  B ;  fo  that  B  C  cannot  be  prick’d 
down  :  Then  may  an  Angle  be  laid  down  on  the 
upper  fide  of  the  Subffile,  equal  to  FC  A  on  the 
under  fide,  and  thereby  the  Scale  of  Hours  laid 


in  its  true  Situation,  having  firff  found  the  Point 
F on  the  under  fide. 

The  Stile  may  he  eaJiJy  laid  down  hy  the 
Chords ,  or  a  Protractor.  And  if  your  Scales 
are  large  and  carefully  made ,  as  this  is  one 
of  the  eajieji ,  fo  ’tis  as  exadl  a  Way  of  draw¬ 
ing  Dials  as  any  whatfoever. 

HOUSE,  [in  AJlrologyf\  a  twelfth  part  of  the 
Heavens :  The  Divifion  of  the  Heavens  into  Hordes 
is  made  by  fix  great  Circles,  call’d  Circles  of  Por¬ 
tion,  which  cut  each  other  in  the  oommon  Inter- 
feftion  of  the  Meridian  and  Horizon,  in  the  com¬ 
mon 
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mon  way  of  domifying,  i.  e.  that  of  Regiomon¬ 
tanus.  This  Divifion  of  the  Heaven  into  Houfes 
is  founded  on  this,  That  when  the  Planets  and 
Stars  are  found  in  them,  they  are  fuppos’d  to  have 
certain  Influences,  either  good  or  bad,  upon  filb- 
lunary  Bodies,  and  they  aflign  its  particular  Virtue 
or  Influence  to  each  Houfe  ;  upon  Conlideration  of 
-which  they  draw  their  Horolcope. 

Thefe  Circles  ofPoJition  divide  the  Equator  into 
twelve  equal  PartSj  without  any  regard  had  to  the 
Zodiack. 

The  Horizon  and  Meridian  are  two  Circles  of 
the  Celeftkal  Houfes,  which  divide  the  Heavens 
into  four  equal  Parts,  each  of  which  comprehends 
three  Houfes.  There  are  fix  above  the  Horizon, 
and  fix  below  it  :  Six  Eaflern,  and  fix  Weftern 
ones. 

The  Figure  of  the  Heavens  alfo  confifis  of 
twelve  Triangles-,  which  are  alfo  call’d  Houfes , 
in  which  the  Stars,  Signs  and  Planets  compriz’d 
within  the  refpettive  Spaces  of  thefe  Circles,  are 
laid  down. 

Thefe  Houfes  have  their  particular  Names,  ac¬ 
cording  to  their  imaginary  Qualities.  The  firft  is 
the  Houfe  of  Life  ;  this  is  the  Afcendant,  and  con¬ 
tains  five  Degrees  above  the  Horizon  ;  the  reft 
beneath  it.  The  fecond  is  the  Houfe  of  Riches  : 
The  third  the  Houfe  of  Brothers.  The  fourth, 
in  the  lowed  Part  of  Heaven,  the  Houfe  of  Relati¬ 
ons,  and  Angle  of  the  Earth.  The  fifth,  the 
Houfe  of  Children.  The  fixth  the  Houfe  of  Health. 
The  feventh  the  Houfe  of  Marriage ,  and  the  An¬ 
gle  of  the  Weft.  The  eighth  the  Houfe  of  Death , 
and  the  upper  Gate.  The  ninth  the  Houfe  of  Pi¬ 
ety.  The  tenth  the  Houfe  of  Offices.  The  eleventh 
the  Houfe  of  Friends.  And  the  twelfth  the  Houfe 
of  Fortune. 

HOUSEBOTE,  the  lame  with  Ef  overs,  or  an 
Allowance  of  necellary  Timber  out  of  the  Lord’s 
Wood,  for  the  Repair  and  Support  of  a  Houfe  or 
Tenement* 

HOUSED-IN,  the  Seamen  fay  of  a  Ship,  which, 
after  the  Breadth  of  her  Bearing,  is  brought  in  too 
narrow  to  her  upper  Works,  that  fire  is  Houfed-in 
or  Pinched-in  too  much. 

HOWKER,  or  Houcre,  is  a  Veflel  much  ufed 
by  the  Dutch  ;  built  fomething  like  a  Pink,  but 
Malted  and  Rigg’d/ like  a  Hoy.  They  carry  from 
50  to  200  Tun  :/  And  with  a  fmall  Number  of 
Hands  will  go  to  the  Eaft-Indies.  They  Tack 
foon  and  Ihort  ;  (will  Sail  well,  and  lie  near  the 
Wind  ;  and  will /live  almoft  in  any  Sea. 

HOWL :  When  the  Foot-hooks  of  a  Ship  are 
fcarfed  into  the  Ground-Timbers  and  boulted,  and 
then  the  Plank  laid  on  them  up  to  the  Orlop,  the 
Carpenters  fay,  they  begin  to  make  the  Ship 

howl.  ** 

II  OY,  is  a  fmall  Veflel  or  Bark,  whofe  Yards 
are  not  a*croft,  nor  the  Sails  fquare  like  thole  of 
Ships ;  but  her  Sails  are  like  a1, Mitten,  and  fo  fire 
can  lie  nearer  the  Wind  than  a  Veflel  with  crols 
Sails  can  do  :  A  Ketch  is  a  fmaller  Veil'd  of  this 
Kind. 

HOYSE,  is  the  Sea  Word  for  haling  up  any 
thing  into  the  Ship  for  getting  up  a  Yard,  go. 
Thus  they  lay,  Hoife  up  the  Yard !  Hoife  the 
Water  in  !  8c. 

HUE-AND-CRY  :  Manwood,  in  Fcref  Law, 
c.  19.  Num.  1 1.  faith,  That  Hue  fignifies  the  Com¬ 
plaint  of  the  Party,  and  Cry  is  the  Purfiut  of  the 
Felon  upon  the  High-way  upon  that  Complaint  ; 
for  if  the  Party  robbed,  or  any  in  the  Company 
Vol.  I. 


of  one  robbed  or  murdered  come  ro  the  Conftable 
of  the  next  Town,  and  will  him  to  raife  the  Hue - 
and-Cry ,  (that  is,  make  the  Complaint  known, 
and  follow  the  Purfuit)  after  the  Offender,  deferi- 
bi.ng  the  Party,  and  Ihewing;  as  near  he  can,  which 
way  he  went  ;  the  Conftable  ought  forthwith  to 
call  upon  the  Farifti  for  Aid  in  ieekin'g  the  Felon; 
and  if  he  be  not  found  there,  then  to  give  the  next 
Conftable  Notice,  and  the  next,  until  he  be  appre¬ 
hended,  or  at  lealt,  until  he  be  thus  purfued  unto 
the  Sea-fide. 

HULKS,  are  large  Veflds,  having  their  Gun- 
Decks  from  1 13  to  1  Foot  long,  and  from  31 
to  40  Foot  broad.  They  will  carry  from  400  to 
1001  Tons.  But  their  chiefeft  Ufe  is  for  letting 
in  Matts  into  Ships,  and  the  like.  Though  anti- 
ently  the  Word  Hulka  ieems  to  fignify  a  fmall 
Veflel; 

HULL  of  a  Ship,  is  her  Main  Body,  without 
any  Mails,  Yards,  Sails,  or  Rigging. 

To  Hull,  or  lie  a  Hull,  is  fpokenof  a  Ship,  when 
either  in  a  dead  Calm  (to  preferve  her  from  beating 
her  Sails  againft  the  Mails)  or  in  a  Storm  when  Ihe 
can’t  carry ’em,  all  her  Sails  are  taken  in  to  pre- 
lerve  them,  fo  that  nothing  but  her  hare  Poles ,  her 
Matts,  Yards,  and  Rigging,  are  abroad;  this  is 
called  hulling  ;  her  Helm  is  tied  down  to  the  Lee- 
iide  of  the  Ship,  and  then,  if  ihe  be  a  good  Sailor, 
ihe  will  lie  eaiily  under  the  Sea,  and  make  her  way 
one  Point  before  the  Beam. 

HULLOCK  of  a  Sail)  is  when  in  a  great  Storm 
Pome  fmall  Part  of  a  Sail  is  cut  and  left  looie:  It’s 
chiefly  ufed  in  the  Miflen-lail,  to  keep  the  Ship’s 
Head  to  the  Sea,  then  all  the  reft  of  the  Sail  is  made 
up,  except  a  little  at  the  Miifen-yard  Ann  :  Alfo 
when  a  Ship  will  not  IVeather-Coyl,  to  lay  her 
Head  the  other  way,  they  loofe  a  Hullock  of  her 
Fore-fails  ;  and  then  changing  the  Helm  to  tho 
Weather-fide,  ihe  is  then  made  to  fall  off,  and  to 
lay  her  Head  where  her  Stern  lay  before. 

HUMANITIES,  [ Liter#  humaniores,  L.  ]  the 
Study  of  the  Greek  and  Latin  Tongues,  Grammar, 
Rhetorick,  Poetry  and  the  antient  Poets,  Orators, 
Hiftorians,  8c. 

HUMECT ATION,  is  the  moiftening  of  any 
mixt  Thing,  in  order  to  prepare  it  for  iome  Ope¬ 
ration,  or  that  its  beft  or  fine!  t  Parts  may  the  better 
be  extracted :  Thus  Agaric.k ,  8c.  are  moiftened 
while  they  are  pounding,  left  they  ihould  exhale 
too  fail; ;  and  CaJJia  is  moiftened,  the  better  to  ex¬ 
tract  its  Pulp.  A. 

HUMERUS,  the  Shoulder-bone,  being  the  firfi: 
Bone  of  the  Arm  ;  ’tis  long  and  round,  its  Subftance 
or  Fibres  are  pretty  iolid  and  com  pad;  ;  it  has  a 
wide  and  long  Cavity  in  its  Middle,  in  which  is 
contained  its  Marrow.  At  its  upper-end  it  has  a 
round  Head  covered  with  a  Cartilage,  which  is  re¬ 
ceived  into  the  Cavity  of  the  Neck  of  the  Scapula ; 
but  becaufe  this  Head  is  much  larger  than  the  Ca¬ 
vity,  therefore  it  is  furrounded  with  a  ftrong Liga¬ 
ment,  which  riles  from  the  Edge  of  the  Cavity  of 
the  Scapula.  At  its  lower  End  it  has  two  Protube¬ 
rances  ;  the  one  External,  which  receives  the  Ex¬ 
tremity- of  the  Radius  ;  the  other  Internal,  which 
is  received  into  the  Semi-circular  Sinus  of  the 
Ulna :  On  the  Fore-fide  of  this  Protuberance 
there  is  a  fmall  Sinus,  which  receives  the  fore 
Procefs  of  the  Ulna  ;  and  on  the  back-fide  there 
is  another  large  Sinus ,  which  receives  the  Ole- 
cranium.  There  is  another  fmall  Protuberance 
on  the  Side  of  this,  from  which  the  Mufcles 
that  lie  on  the  Inftde  of  the  Arm  arife. 

3  F  f  f  x  HUMID. 


N 


HUM 


HUN 


HUMID.  Blootn,  in  his  Heral¬ 
dry,  gives  you  a  Feffe  of  this 
Form,  which  he  calls  FeJJe  humid. 


HUMIDITY,  is  the  Quality  which  we  call 
Moifture,  or  the  Power  ot  wetting  others,  which 
lbme  Liquors  and  Fluids  are  endowed  with.  This 
differs  very  much  from  Fluidity ,  as  you  may  lee 
under  that  Word  ;  and  ieems  to  be  merely  a  rela¬ 
tive  thing  depending  on  the  Congrmty  of  the 
Component  Particles  of  the  Liquor,  to  the  Pores 
of  fuch  particular  Bodies  as  it  is  capable  of  adhe¬ 
ring  to,  penetrating  a  little  into,  or  wetting. 

Thus,  for  Inflance,  Quickfilver  is  not  a  moift 
Liquor,  as  to  our  Hands  or  Cloaths ;  but  may  be 
called  fo  in  reference  to  Gold,  Tin,  or  Lead,  to 
whofe  Surfaces  it  will  prefently  adhere.  Now 
even  Water  it  felf  that  wets  almoft  every  thing, 
and  is  the  great  Standard  of  Moifture  and  Humi¬ 
dity,  is  not  capable,  as  it  appears,  of  wetting  every 
thing ;  for  it  hands,  and  runs  ealily  oft' in  globular 
Drops  on  the  Leaves  of  Cabbages  and  many  other 
Plants,  and  will  not  wet  the  Feathers  of  Ducks, 
Swans,  and  other  Water-Fowl,  as  it  will  other 
Things.  And  that  Texture  only  may  caufe  a  Fluid 
to  be  humid,  is  plain  from  hence,  That  though 
neither  Quicklilver  alone,  Lead,  or  Bilmuth  will 
adhere  to  Glafs;  yet  being  mixed  together,  they 
will  form  a  Mafs  that  will  do  fo  ;  as  is  plain  from 
fuch  a  Compolition  being  frequently  ufed  to  foli¬ 
ate  Looking-Glades.  Vid.  Mr.  Boyle ’a-  FUJI  cry  of 
Fluids  and  Firntnefs ,  Pag.  187. 

HUMIDUMi?<z4rV'2/e,  [with  Pbyfi  clans,'}  the 
Radical  Moifture,  which  leems  to  be  nothing  elfe 
but  the  pureft  and  inoft  delicate  Part  of  the  nutri¬ 
tious  Matter,  in  a  Condition  ready  to  be  afiimila- 

ted.  _ 

HUMILIS :  See  Depnmens. 

HUMOURS.  The  Antients  made  four  Hu- 
mours  in  the  Blood,  the  Bilous,  Pituitous,  (Yel¬ 
low  and  Black  Choler  )  Melancholick,  and  the 
Blood,  properly  lo  called,  and  that  according  to 
the  four  Peripatetic  k  Elements;  But  this  Opinion 
is  cathier’d,  lmce  the  Invention  of  the  Circulation 
of  the  Blood  ;  yet  they  are  found  when  the  Blood 
preternaturally  departs  from  its  due  Temperature  ; 
but  they  do  not  conftitute  an  integral  Part  of  the 
Blood,  for  the  Blood  is  only  one  Humour;  if 
otherwise,  Tartar  in  Wine,  and  Dregs  in  Beer, 
were  conftituent  Parts  of  Wine  and  Beer.  In  Blood 
that  is  let,  there  appear  only  three  different  Species 
of  Bodies ;  for  in  the  Surface  you  fee  a  Kind  of 
a  Fibrous  Cruft  of  coagulated  Blood,  which 
l'preads  it  felf  over  the  whole  Mali  ;  then  you  lee 
certain  red  Particles  amongft  the  Fibres,  which 
grow  black  about  the  Bottom  by  realon  of  their 
Fewnels :  Laftly,  you  fee  the  Serum  wherein  it 
fwims.  But  if  any  one  will  proceed  more  accu¬ 
rately,  diftil  the  Blood,  and dillolve  itChymically, 
he  ihall  find  five  pure  Bodies  in  it ;  to  wit,  Spirit, 
Sulphur  or  Oil,  Water,  Salt,  and  Earth. 

There  are  three  general  Humours  which  walh  the 
whole  Body,  Blood,  Lympha,  (a  lort  of  pure  Wa¬ 
ter  )  and  the  Nervous  Juice ;  but  there  are  leveral 
particular  Humours,  as  Chyle,  Bile,  Spittle,  Pan- 
creati^k  Juice,  Seed,  Sc. 

There  are  alio  Humours  in  the  three  Membranes 
that  cloath  the  Foetus  in  the  Womb,  which  are 


three  in  thofe  Animals  that  have  Bladders;  At  the 
Beginning,  when  the  Egg  falls  down  from  the  Ova - 
ria  into  the  Womb,  the  Humours  which  are  to  this 
Purpofe  in  the  Bottom  of  the  Womb,  firft  fink 
into  the  Membrane  called  Chorion ,  and  then  into 
the  Amnion  ;  but  in  Procels  of  Time,  when  the 
Foetus  is  formed,  and  tire  Navel- Veftels  are  exten¬ 
ded  to  the  Chorion  and  the  Amnion,  we  imagine 
that  the  Nutritious  Humour,  being  received  by  the 
Opening  of  the  Veins,  is  carried  to  the  Foetus,  and 
thence,  by  the  Arteries,  fome  Part  of  it  is  carried 
into  the  Amnion,  as  into  the  Child’s  Store-houfe  $ 
lo  that  at  the  faid  time  the  Liquor  of  the  Mem- 
hrane  Amnion  may  be  increafed  upon  this  double 
Account.  Blanchard, 

At  laft,  when  the  Time  of  Delivery  draws  near, 
that  way  of  Sweating  through  feems  to  ceafe,  and 
the  others  only  take  Place  ;  unlefs  (as  Whartori 
writes)  the  Nutritious  Humour  defeend  from  the 
Placenta  by  the  Navel-String,  and  by  the  little 
fofc  Protuberances,  thence  pals  into  the  Cavity  of 
the  Amnion:  The  Ufe  of  thefe  Humours  is  to  nou- 
rifh  the  Foetus  at  the  Mouth. 

The  Third  Humour  is  the  Urine,  which  flows 
from  the  Bladder  by  the  Urinary  Paifage,  into  the 
Urinary  Membrane. 

HUMOURS  of  the  Eye ,  are  Three  ;  The  IV a* 
tery  or  Aqueous,  which  is  contained  between  the 
Tunica  Cornea  and  Uvea. 

2.  ThzCryfalline  or  Icy  Humour,  which  is  con¬ 
tained  in  the  Tunica  Uvea ,  and  is  thicker  than  the 
reft. 

3.  The  Vitrious  or  Glaffy  Humour,  bigger  than 
any  of  the  reft,  fills  the  backward  Cavity  of  the 
Eye. 

The  Aqueous  Humour  ferves  to  moiften  and  levi¬ 
gate  the  two  other  denier  Humours,  as  alio  the  Tu¬ 
nica  Uvea  and  Retina,  and  perhaps  (faith  Die - 
merbroeck )  to  nourilh  them  too :  When  this  fails, 
grows  dreggy,  or  too  thick,  the  Sight  prefently 
grows  dull  and  unperfeft.  if  it  be  fo  dreggy  as 
that  pretty  large  Particles  are  formed,  and  lvvim 
about  in  it,  the  Perfon  fancies  he  lees  Flies  and 
Motes  always  before  his  Eyes  ;  and  if  thefe  Parti¬ 
cles  grow  altogether  in  a  Film  or  Membrane,  and 
fo  come  to  cover  the  Pupil,  ’tis  called  a  Sujfufion , 
which  is  the  beginning  of  a  CataraSl. 

The  Vitrious  Humour,  fome  fay,  ferves  to  dilate 
the  Rays  which  it  receives  from  th eCryfialline,  and 
to  bring  them  to  the  Retina  ;  or,  as  others  think, 
it  helps  to  colleft  the  Rays  refrafred  by  the  Cryfal - 
line  into  one  Point,  that  the  Vifion  may  be  the 
more  diftinft  and  vivid. 

The  Cryjlalline  Humour ,  which  fome  call  Glaci * 
alls,  is  the  primary  Inftrument  of  Vifion,  in  re- 
fpeft  of  itsColle&ing  and  Reception  of  the  Rays, 
which  come  hither,  dilated  by  the  Aqueous  Hu¬ 
mour,  are  colle&ed  and  conveyed  to  the  Retina. 

HUNDRED,  is  a  Part  of  a  Shire  or  County, 
properly  fo  called,  becaufe  it  contained  Ten  De- 
cennce  or  Ty things  :  And  either  becaufe  at  firft 
there  were  an  hundred  Families  in  each  Hundred  ; 
or  elfe  that  the  Hundred  found  a  hundred  Men  for 
the  King’s  Wars.  Thefe  Hundreds  were  firft  or¬ 
dain’d  by  King  Alfred ,  the  29th  King  of  the  Wejl 
Saxons ;  and  he  took  the  way  of  doing  it  from 
Germany  ;  where  Centa,  or  Centena,  is  a  Ju.rifdi- 
ftion  over  an  hundred  Towns.  Hence  you  fee  the 
Original  of  Hundreds,  which  ftill  keep  the  Name, 
and  remain,  in  fome  fort,  the  fame,  as  to  their 
Service  in  leveral  Refpetts :  But  their  Jurifdi&ion 
is  transferr’d  to  the  County-Gourt ;  fome  few  ex¬ 
cepted, 
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cepted,  which  have  been  by  Privilege  annex  d  to 
the  Crown,  or  granted  to  fome  great  Subjeft,  and 
!o  remain  itill  in  the  nature  of  a  Franchile  :  And 
this  hath  been  everfmce  the  Statute  of  i^Edw.Wl. 
j  c  o  whereby  thele  Hundred-Courts,  formerly 
Far  in  d  out  by  the  Sheriffs  to  other  Men,  were  re¬ 
duc’d  all,  or  moil  of  them,  to  the  County-Court  ; 
and  fo  remain  at  prefent.  Where-ever  therefore 
we  meet  with  the  Word  Hundred-Court  now,  it 
fiemfies  iome  Franchife,  where  the  Sheriff  does 
not  intermeddle  by  his  ordinary  Authority,  unlefs 
when  they  of  the  Hundred  refufe  to  do  their 

^  wete  held  antiently  by  the 

Hundred  arms,  or  Chief-Conilable  of  every  Hun¬ 
dred  for  better  Support  of  his  Olhce.  Thele 
Courts  were  held  in  l'ome  Places  once  in  three 
Weeks  and  in  others  once  a  Month.  And  by 
Stat  14  Edvi.  III.  thele  Hundred-Courts  were  re¬ 
duc’d  to  the  County-Courts ;  tho’  in  iome  few 
Hundreds  the  Old  Ftanchlles  ate  Hill  remaining. 

HUNDREDERS,  are  Men  Empanelled,  or  fit 
to  be  Empanelled,  on  a  Jury,  upon  a  Controverly ; 
and  who  dwell  in  the  Hundred  where  the  Land 

in  oueftion  lie?.  But  __  t  . 

HUNDREDARIUS,  the  Hundreder,  ishe  that 

hath  the  lunfdiftion  of  a  Hundred,  and  who  hol- 
deth  the  Hundred- Court.  And  lometunes  ’tis 
ufed  for  the  Bailiff  of  the  Hundred. 

HUNDREDI  Seflay  was  the  Payment  of  per- 
fonal  Attendance,  ordering  Suit  and  Service  at^the 

Hundred-Court.  .  x*  r* 

HUNDREDUS  Affirmatus)  was  the  1  ronts  of 

an  Hundred-Court,  Firmed  or  Farmed  out  for  a 

^HUNDRED-LAGH,  [bunApeS-luga,  Saxon 
Law,!  the  Hundred-Court,  from  which  all  the 
Kings  Foreft  were  freed  by  the  Charter  of  King 

^HURDLES,  or  Clays-,  [in  Fortification,']  are 
made  of  thick  and  fmall  Twigs  of  Willows  or  Ofi- 
cts,  being  five  or  fix  Foot  high,  and  from  three  to 
four  Foot  broad.  They  are  interwoven  very  dole 
together,  and  ufually  laden  with  Earth,  that  they 
may  fcrve  to  render  Batteries  firm,  or  to  coniolidate 
the  Pafiage  over  muddy  Ditches;  or  to  cover  Tra- 
verfes  and  Lodgments  tor  the  Defence  of  t  he  Work¬ 
men,  againil  the  artificial  Fires  ot  Stones  that  may 

^HUKRICAN,  is  a  moft  furious  and  dreadful 
^torni  of  Wind,  which  the  Caribbe-Ijlands ,  and 
fome  other  Parts  of  the  7^/w,  are  fubjeft  to:  hs 
Extent  and  Continuance  is  but  fmall,  but  its  \  10- 

^HU^RTsf  a  Term  in  Blazonry  :  See  Balls. 

HUSEBOTE,  was  formerly  the  Liberty  a  Te¬ 
nant  had  to  cut  as  much  Wood  on  the  Premiffes  as 
was  necellary  for  the_Support  and  Repair  of  the 
Farm-Houfe  and  adjoining  Buildings.  1  his  now 

before  the  Lord. 
Mayor  and  Aldermen  of  London  ;  an  Error  or  At. 
S  lies  there  of  a  Judgment  or  &1&  Verdift  m 

thFIYADESCrTl'A<  Gr- to  rain>l  a  CT 

fteUdion  Sllfthe  Seven  Stars,  famous  among  the 
Poets  for  bringing  Rain.  Hr  1  is  the  Vitreous 

HYaLOIDES,  [yaxonAfj  G  -j J  tr re  Y  itreou 
Humour  of  the  Eye,  contained  betwixt  the  Ittmca 

K  HIBERNAL U Occident :  See  Occident. 
HYBERNAL  Orient  -'  See  Orient. 


HY'BOMA,  [*/3fti/^,Gr.]  is  an  Incurvation  of 
all  the  Vertebr'es. 

HYDAT1DES,  \yJtcvftr,  Gr.j  are  little  Watery 
Bladders  in  the  Liver,  Spleen,  or  fome  other  Vif- 
caf)  common  to  hydropical  Perl’ons :  But  Dr.  7}>- 
fon  fuppofes  them  to  be  a  Species  of  Worms,  or  im¬ 
perfect  Animals. 

HYDAT1S,  [wAvlf,  Gr.J  a  Difeafe  of  the  Eyes* 
that  confifts  ot  a  fatty  Subftance  or  Excrefcence, 
growing  under  the  Skin  of  the  upper  Eye-lid  ;  by 
which,  in  Children,  the  whole  Eye-lid  is  rendred 
cedematous :  alio  a  little  Bladder  ot  Water*  occa- 
iionally  found  in  divers  Parts  of  .  the  Body. 

HYDATOIDES,  [yfantSK  of&fop,  Water,  and 
UF©-,  Gr.  form,  J  is  the  Watery  Humour  of  the 

T?  « » ~  '  J  v  _  » I V. T_,< is,  rt  nvw/» /?  Q  nfl 


Eye,  contained  betwixt  the  Tunica  Cornea  anct 
Uvea . 

HYDB-Land. :  See  Hide-Land. 

HYDRA,  a  Southern  Conftellatioft,  confining 
of  26  Stars,  and  imagined  to  reprelent  a  Water - 
Serpent. 

HYDRAGIA  :  See  Ven ce  Lymphatic <e, 
HYDRAGOGUES,  XyT&.yuy*  ofyA«?  Water* 

and  etyu}  ©-,  Gr.  a  Leader*]  are  Medicines  which* 
by  Fermentation  and  Precipitation,  purge  out  the 
YVatery  Humours. 

The  Antients  thought  this  was  done  by  fome 
peculiar  Texture,  and  that  thence  its  Virtue  aroie 
to  purge  away  Serolities  or  Watery  Humours  only; 

HYDRAULICS,  of  and  *vhof> 

Gr.  a  Pipe,  J  the  Art  of  making  all  Sorts  ot  En¬ 
gines  to  carry  or  raife  Water*  or  which  are  moved 
by  Water*  and  fetve  for  other  Liles,  dhe  Word 
iignihes  Sound  made  by  Water,  becaufe  when  Or¬ 
gans  were  tirii  found  out,  they  were  blown  by  the 
Fall  of  Water  inftead  of  Bellows. 

You  have  many  antient  Water-Engines  defer ibed 
by  Hiron ,  and  which  are  called  A lachin#  Hydrau¬ 
lic#.  Athenceus  attributes  the  Invention  ot  the 
Water-Organ  to  Ctejibius ;  but  others  fay  P lato  firft 
found  out  the  founding  Clepfydra ,  which  told  the 
Hour  of  the  Night  by  the  Noife  of  Pipes  blown  by 
thc  Air  forced  by  the  Fall  of  the  Water.  Mr.  Ozo - 
nam  confounds  this  Word  with  Hydroftaticks. 

HYDRAU  LO-PNEUM AT1C A  L  Engines ,  [of 
vT^c/vKiKOf  and  orveu^t ivxof,  Gr.^}  are  luch  as  raife 
Water  by  means  of  the  Spring  (either  Natural  or 
Forced)  of  the  Air. 

The  Honourable  Mr.  Boyle  mentions  a  very  pret* 
ty  Fountain,  which  he  calls  Hydraulo-Pneumaticaly 
and  which  was  made  by  the  Spr  ing  of  the  Air  prefl 
fingup  Water  in  a  Pipe,  when  in  the  Exhaufled 
Receiver  the  Weight  of  the  Atmofphere  was  taken 
oft  i  See  Continuation  of  Phyjic o-Ldec han't c al  Expe¬ 
riments. ,  Exper.  4. 

And  you  may  eafily  try  the  Thing,  if  you  fill 
but  any  middle  ftz’d  Vial  about  halt  full  of 
Water  ;  and  then,  with  Sealing-Wax  or  Cement* 
fallen  in  its  Neck  a  long  llender  Glafs  Pipe,  (a 
Piece  of  Tobacco-pipe  or  Quilt  will  do  )  one 
of  whole  Ends  fhall  be  below  the  Surface  of  the 
Water  in  the  Glafs ;  for  then,  if  the  Mouth  of 
the  Bottle  be  accurately  Hop’d,  the  Warmth  of 
your  Hand  only  will  fo  increafe  the  Spring  of 
the  included  Air,  that  it  will  make  the  Water 
rife.  up>  and  run  out  at  the  Top  of  the  Pipe  ; 
and  if  you  blow  flrongly  in  at  the  Top,  and  force 
a  good  Quantity  of  Air  into  the  Bottle,  the 
Spring  of  the  Air  fo  forced  in*  will,  on  the  Re¬ 
moval  of  your  Mouth,  drive  tire  Water  up  the 
Pipe  with  a  greatForce  \  and  if  the  Orifice  be  very 

flender,  or  the  Cavity  of  theBipe  very  fmall,  it  will 
7  make 
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make  the  Water  imitate  an  artificial  Fountain, 
which  will  keep  running  for  near  half  a  Minuty. 

A  Defcription  of  the  Common  Hydrauiick  Engine 
ufed  to  quench  Fire ,  kc.from  Philoloph.  Tranfi 
Numb.  128. 

The  Engine  is  a  Cheft  of  Copper,  as  A ,  tranf- 
portable  by  means  of  two  wooden  Bars,  like  a  Se¬ 
dan  or  Chair.  This  Cheft  is  pierced  with  many 
Holes  above  B  15,  and  holds  within  it  the  Body  of 
a  Pump  E  F M)  whole  Sucker  D  E  is  railed  and 


abafed  by  two  Leavers  CO :  Thefe  Leavers  ha^ 
each  of  them  two  Arms,  and  each  Arm  being  fit¬ 
ted  to  be  laid  hold  on  by  both  Hands  of  a  Man. 
Each  Leaver  is  pierced  in  the  Middle  by  a  MSrtife 
a  a ,  in  which  an  Iron  Nail,  which  palles  through 
the  Handle  of  the  Sucker,  turns  round  wflen  that 
Sucker  is  raifed  or  lowered. 

Near  the  Body  of  the  Pump  there  is  a  Copper- 
Pot  I H  K,  join’d  to  it  by  the  Tube  G  ;  and  ha¬ 
ving  another  Tube  K  iVX,  which  in  N  may  be 
turned  every  way. 


To  mike  this  Engine  play,  Water  is  poured  up-  the  Force  of  its  Spring,  mean  time  that  anew 
on  the  Cheft,  to  enter  in  at  the  Holes  that  are  in  Compreliion  of  the  Sucker  makes  new  Water  to  en- 
the  Cover  thereof:  This  Water  is  drawn  into  this  ter,  and  caufes  alfo  a  new  Compreliion  of  Air  : 
Body  of  the  Pump  at  the  Hole  Fy  at  the  Time  And  thus  the  Courfe  of  the  Water  which  ilFues  by 
when  the  Sucker  is  railed  ;  and  when  the  fame  is  let  the  Jet,  is  always  entertained  in  the  lame  State, 
down,  the  Valve  of  the  lame  Hole  jFlhuts,  and  becaule  that  proportionally,  as  the  lmpulle  is 
forces  the  Water  to  pafs  thro’  the  Hole  :  For  in  firong,  the  Water  entring  fafter,  and  confequently 
the  Tube  G,  of  which  the  Valve  H  being  lifted  in  greater  Quantity  into  the  Pot,  makes  a  greater 
up,  the  Water  enters  into  the  Pot,  and  filling  the  Compreliion  of  the  Air,  which,  the  more  ftronglv 
Bottom,  it  enters  thro’  the  Hole  K  into  the  Tube  it  is  comprels’d  and  penn’d  in,  returns  alio  with 
K  N L,  in  liich  a  manner,  that  when  the  Water  the  greater  Force  into  its  Native  State,  by  means 
is  higher  than  the  Tube  K  N  A,  and  the  Hole  of  of  its  Spring,  and  therefore  throws  out  the  Water 
the  Tube  G  is  ihut  by  the  Valve  fii,  the  Air  in-  with  greater  Force. 

doled  in  the  Pot  hath  no  HTu-e  ;  and  it  comes  to  HYDROA,  [dJ'fw*  of  d/foa,  Gr.  to  fweat,J  are 
pals,  that  when  you  continue  to  make  the  Water  certain  little,  broad,  moift,  itching  Pimples,  like 
enter  into  the  Pot  by  the  Tube  G,  which  is  much  Millet-feed;  lometimes  without  itching,  which 
thicker  than  the  Apperture  of  the  End  A,  at  render  the  Skin  ulcerous  and  rough ;  tho’  to  expel 
which  it  mu  ft  lilue,  it  rnuft  needs  be,  that  the  the  Sweat  by  the  Skin,  is  hindred  fornetimes  by 
Surplus  of  the  Water  that  enters  into  the  Pot,  and  its  Thicknels  ;  fo  that  the  Matter  being  lodged 
exceeds  that  which  at  the  fame  time  illiies  through  there,  and  the  lubtiler  Parts  being  either  carried 
the  fmall  End  of  the  Jet,  comprelfes  the  Air  to  back  by  the  Lymphatick  Veftels,  or  evaporated, 
find  Place  in  the  Pot,  which  makes  that,  whilft  the  Skin  fwells.  ThisDiftemper  is  familiar  and 
the  Sucker  is  rais’d  again,  to  make  new  Water  by  common  to  Boys  and  young  Men,  efpecially  of  a 
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hot  ConiUtution,  when  they  ufe  too  much  Exer- 
cife  in  Summer  :  It  infers  the  Neck,  Shoulder- 
blades,  Breads-,  Arms,  Thighs,  yet  more  frequently 
the  Secret  Parts  and  the  Fundament.  Blanchard. 

HYDROCELE,  [th/l?ox.»A>j,  Gr.]  is  a  Swelling 
of  the  outermoft  Skin  in  the  Scrotum ,  proceeding 
from  a  Watery  Humour.  Blanchard. 

HYDROCEPHALOS,  of  WW? 

and  M<pa\©-,  Gr.  the  Head,]  is  a  Swelling  of  the 
Head,  by  reafon  of  a  watery  Humour  ;  whence 
the  Sutures  of  the  Brain  ate  forced  alunder ;  it 
proceeds  lometimes  from  a  Burding  of  the  Lym- 
phatick  Velfels.  Blanchard. 

HY  DROENTEROCELE,  [  of  Water, 
hrzyv  an  Entrail,  and  ky\ am  a  Burdnels,  Gr.]  is  a 
Falling  of  the  Intedines,  together  with  Water,  into 
the  Scrotum.  Blanchard. 

HYDROGRAPHICAL  Charts,  are  certain  Sea 
Maps,  delineated  for  the  Ufe  of  Pilots  and  other 
Mariners  ;  wherein  are  mrrk’d  all  the  Rhumbs  or 
Points  of  the  Compals  and  Meridians  parallel  to 
one  another,  with  the  Shelves,  Shallows,  Rocks, 
Capes,  Sc. 

HYDROGRAPHY,  [v'J'&y&pia  of ufaf  and 
Gr.  a  Delcription,]  is  an  Art  which  teach- 
eth  how  todefcribfe  andmeafure  the  Sea  ;  giving  an 
Account  of  its  Tides,  Counter-Tides,  Soundings, 
Bays}  Gulphs,  Creeks,  Sc.  As  alio  the  Rocks, 
Shelves^  Sands,  Shallows,  Promontories,  Harbours, 
Didance  from  one  Port  to  another,  and  other 
Things  remarkable  on  the  Coads. 

HYDROMANCY,  [vJl&t4*r7*U  of  VAa?  and 
ucLVtiU,  Gr.  Divination,]  a  pretended  Divitiation 
by  Water* 

HYDROMEL,  [JJ'^A/,  Gr.  ]  Mead,  is  a  De- 
co&ion  of  Water  and  Honey. 

HYDROMETER  [of  CAup  Water,  and  (drtovj 
Gr.  Meafure,]  an  Inltrument  for  meafuring  the 
Gravity,  Denlity,  Velocity,  Force,  or  other  Pro- 
perty  or  Circumdance  of  Water. 

HYDROMETRIA,  ['T/g^U,  Gr.]  the  Art 
of  meafuring  Water  and  other  Fluid  Bodies,  to  find 
their  Gravity,  Force,  Velocity,  Quantity,  Sc.  It 
includes  both  Hydrojlaticks  and  Hydraulicks. 

HYDROMPHALUS,  \yf&pQAh09  of  vfup  and 
ip#* aO-,  Gr.  a  Navel,]  a  Tumour  in  the  Navel, 
ariling  from  a  Colle&ion  of  Water. 

HYDROPHOBIA,  of  CAu?  and 

Gr.  Fear,]' is  a  Didemper  highly  Cohvul- 
live,  accompanied  with  fury,  and  flmnning  or 
all  Things  that  are  Liquids  and  Splendid  ;  fome- 
times  with  a  Delirium ,  a  Fever,  and  other  Symp¬ 
toms,  and  not  without  great  Danger  rtf  Life,  pro¬ 
ceeding  from  the  Bite  of  a  mad  Dog,  or  a  Con¬ 
tagion  analogous  to  it.  . 

In  Philofopb.  Tran  fa  ft.  N.  147*  there  is  ,an  In¬ 
dance  of  one  having  this  Dileale,  occalioned  b} 

the  Bite  of  a  mad  Dog.  _  ,  ,.  . 

HYDROPICA,  [vA^ooriy.*,  Gr.]  are  Medicines 

that  expel  the  Watery  Humour  m  a  Droply. 

HYDROPS,  [tLlWi  Gr-1  a  Stagnation  of  the 
Watery  Humour  in  the  Habit  of  the  Body,  or 
dome  Cavity  of  it:  And  it  is  either  General,  as 
an  Anafarca ,  and  Afcites  ;  to  which  fome  add  a 
Tympany,  but  ill  :  Or  Particular,  confined  to 
one  Part,  as  a  Dtopfy  in  the  Head,  Breads,  Hand, 

Foot,  Sc.  Blanchard.  .  .  _ 

HYDROPS  ad  Matulam ,  the  fame  with  Dia- 

HYDROSTATIC AL  Ballance ,  a  kind  of  Bal¬ 
ance  contriv’d  for  the  eafy  and  exaft  finding  the 

Vol.  I. 


H  Y  D 


fpecifick  Gravity  of  Bodies,  either  liquid  or  lb- 
lid. 

HYDROSTATICKS,  of  and 

raweft  of  Gr.  to  weigh,]  is  that  Part  of 

Staticks  which  relates  to  the  Gravities  and  Equi¬ 
libria  of  Liquors  ;  and  alio  comprehends  the  Art 
of  Weighing  Bodies  in  Water,  or  lome  other 
proper  Liquor,  thereby  to  edimate  their  Speci- 
fick  Gravity,  and  to  deduce  thence  many  other 
uleful  Theorems. 

And  this  (as  is  obferved  by  the  Honourable 
Mr.  Boyle J  is  a  Part  of  Philofophy  which  ought 
to  be  looked  upon  as  the  mod  ingenious  of  any: 
The  Theorems  arid  Problems  of  this  Art,  being 
handfome  Productions  of  Reafon,  and  affording 
Difeoveries,  not  only  plealing,  but  alfo  furprizing 
and  wonderful  :  Nay,  very  many  of  the  mod 
familiar,  as  well  as  mod  abdrufe  Phenomena  of 
Nature,  can  hardly  ever  be  throughly  undefdood 
without  Hydrodatical  Principles.  ’Tis  an  Art 
alfo  not  only  delightfully  Speculative,  but  pra¬ 
ctically  Ufe ful  :  It  may  be  of  the  higheft  Impor¬ 
tance  to  Shipping  and  Navigation,  to  thole  that 
deal  in  Salt-works,  and  to  thofe  whole  Bulinels 
’tis  to  enqture  into  the  Gravities  and  Magnitudes 
of  lome  Bodies ;  the  exaCt  Knowledge  of  which 
would  very  much  conduce  to  their  Intered.  But 
of  the  great  Ulefulnels  of  this  Art,  fee  more 
under  Spec  if  ck  Gravity. 

And  that  Admirable  Gentleman,  the  Honou¬ 
rable  Mr.  R.  Boyle ,  conlidenng  that  all  Perlons 
are  not  acquainted  with,  and  cannot  readily  di- 
ged  rigid  Mathematical  Demondrations,  that  it 
might  be  of  great  Advantage  to  prove  the  Truth 
of  Inch  uleful  Propolitions;  as  thofe  given  us  by 
Hydrodatical  Writers,  in  a  Senfible  and  Phylical 
way  :  As  alfo,  That  fome  Things  before  paffing 
for  receiv’d  Truths}  would  then  be  dilcover’d  to 
be  palpable  Errors,  as  well  as  many  Noble  and 
Uleful  Dilcoveries  this  way  communicated  to 
the  World  :  , 

Conlidering  this,  I  fay,  That  Noble  Author 
reduced  the  chiefed  of  the  Hydrodatical  Theo¬ 
rems  into  the  following  Paradoxes  ;  which  you 
will  lee  he  made  clearly  out  by  Experiment  and 
fendble  Proof. 

Though  before  he  comes  to  them  he  thinks  fit 
to  premife  thele  Things  as  Pojlulata  or  Lemmata . 

1.  That  if  a  Pipe,  or  Tube,  open’d  at  both 
Ends,  and  placed  perpendicularly  to  the  Horizon, 
have  its  lower  Orifice  under  Water,  there  will 
pals  an  imaginary  Plane  or  Surface  parallel,  as 
to  Senfe,  to  the  upper  Surface  of  the  Water,' 
which  lhall  touch  that  lower  Orifice  of  the 
Tube. 

2.  That  each  Part  of  this  Surface  or  Plane  will 
be  alike  prelfed  (if  at  all)  by  the  Weight  of  the 
perpendicularly  incumbent  Water,  which  cannot 
but  be  granted,  fince  the  Water  being  fuppofed  an 
homogeneous  Fluid  of  equal  Gtavity  every 
where,  and  equally  high  above  the  aforefaid 
Plane,  there  can  no  reafon  be  allign’d  why  any 
one  Part  of  it  Ihould  be  more  or  lefs  prelfed  than 
any  other. 

3.  That  though  in  thisCafe  the  Liquor  will  keep 
its  former  Pofition,  yet  if  any  one  Part  of  it  comes 
to  have  a  greater  Weight  incumbent  on  it  than  ano¬ 
ther,  then  that  Part  will  be  dilplaced  and  deprelfed ; 
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•as  is  the  Cafe  when  a  Stone  or  other  Body,  lpeci- 
fically  heavier  than  Water,  links  down  in  it,  and 
tends  to  the  Bottom. 

For  in  what  Part  foever  of  the  Water  the  Stone 
is,  that  Part  being  more  prelfed  upon  than  the  red, 
mud  yield  and  give  way  to  the  Motion  of  theStone 
downward,  till  it  come  to  the  Bottom. 

And  on  the  other  hand,  if  any  Part  of  this  ima¬ 
ginary  Surface  be  lels  prelfed  upon  than  the  red,  it 
mud,  by  the  greater  Prelfure  of  the  red,  be  impel¬ 
led  upwards,  dill  it  have  an  Height  equivalent  to 
balance  the  Prelfure  made  on  the  other  Parts  of  the 
Water ;  which  latter  Part  will  appear  highly  reafa- 
liable  and  grantable  by  any  attentive  Conliderer. 

And  its  Truth  in  Fa£l  he  proves  by  this  Expe* 
riment  : 

If  a  fmall  Tube*  open  at  both  Ends,  be  held  or 
placed  perpendicularly  a  little  beneath  the  Surface 
of  the  Water,  in  any  Veifel ;  [Note,  7Tis  bejl  to  ufe 
one  of  Glafs ^  that  the  Experiment  may  be  the  more 
vifble  ;  ]  then  will  the  Water  rife  in  the  Tube  as 
high  and  a  little  higher  (for  a  Reafon  which  you 
will  dnd  given  hereafter)  than  the  Surface  of  the 
Water  without :  But  if  you  gently  pour  Oil  of 
Turpentine,  or  any  other  Liquor  which  will  not 
mix  with  Water,  upon  that  contained  in  the  Veifel, 
you  will  fee,  that  as  the  Oil  grows  higher  and 
higher  on  the  Surface  of  the  Water,  and  prelfes  con* 
lequently  more  and  more  upon  it,  lo  will  the  Wa¬ 
ter  rife  within  the  Orifice  of  the  Tube,  anddefcend 
again  proport ionably  as  you  take  od'  the  Oil; 
which  plainly  proves,  That  the  Weight  of  the  Oil 
prelling  more  on  the  Surface  of  the  Water  without 
the  Tube,  than  the  bare  Air  only  can  do  within  ir, 
forces  up  the  Water  lo  high  in  the  Tube,  till  the 
Cylinder  of  Water  within  the  Tube,  doth  as  much 
gravitate  on  that  Part  of  the  Water  under  the  Ori¬ 
fice  of  the  Tube,  as  the  Air,  Oil  and  Water  toge¬ 
ther  do  on  all  the  others,  without  it. 

PARADOX  I. 

That  the  Upper  Parts  of  all  Fluids^  as  Water ,  &c. 
do  prefs  upon  the  Lower. 

Provide  a  Glafs  Jarr,  near  of  the  Shape  in  the  Fi¬ 
gure  annexed;  (though  a  long Drinking-glafs,  like 
that  ufed  for  Mum,  may  do  well  enough.)  Fill  it 
with  Water  near  full,  as  up  to  A  B :  Then  take  a 
fmall  Glafs  Pipe  or  Tube,  open  at  both  Ends,  and 
dipping  the  lower  End  into  Oil  of  Turpentine,  you 
may,  by^  flopping  the  Top  with  your  Finger, -fu- 
fpend  as  much  of  the  Oil  as  you  pleafe  in  the  Tube : 
This  done,  move  the  Tube  into  the  Glafs  of  Water, 
andthruft  it  down  till  the  upper  Surface  of  the  Oil 
in  the  Tube,  be  near  as  low  as  the  upper  Surface  of 
the  Water :  And  when  you  take  your  Finger  from 
the  Top  of  the  Tube,  you  will  fee  the  Oil  will  not 
run  out  at  the  lower  Orifice  of  the  Tube.  Nay, 
if  you  thrud  the  Tube  lower  down  into  the  Water, 
that  Liquor  will  rife  up  into  the  Tube,  and  bear 
the  Oil  above  it;  but  if  you  raife  the  Tube  up,  fo 
that  the  upper  Surface  of  the  Oil  in  it  be  higher 
confiderably  than  that  of  the  Water,  the  Oil  will 
drop  out  of  the  Tube,  and  rife  up  to  the  Top  of 
the  Water.  The  Reafon  of  which  is  this:  When 
the  imaginary  Surface  G  H ,  on  which  the  End  Cl 
of  the  Tube  P  leans,  is  as  much,  and  no  more, 
prelfed  upon  by  the  Oil  in  the  Pipe,  than  the  other 


Parts  of  that  Surface  are  by  the  Parts  of  the  Water 
perpendicularly  incumbent  on  them,  there  is  an 
/Equilibrium  between  the  Oil  and  the  Water,  and 
fo  the  Oil  cannot  run  out ;  and  when  you  fink  the 
Tube  down  as  low  as  (9,  the  incumbent  Water  doth 


more  gravitate  on  the  Surface  or  Plane  E  F,  than 
the  Oil  in  the  Tube  doth  on  the  Part  under  it  £ 
and  confequently  the  Water  will  be  forced  up 
into  the  Tube,  and  will  bear  the  Oil  above  it ; 
and  the  Water  will  rife  fo  high,  as  that  the  Wa¬ 
ter  and  Oil  together,  in  the  Tube  N  0 ,  do  gra¬ 
vitate  as  much  on  the  Surface  E  F,  as  the  other 
incumbent  Parts  of  the  external  Water  do  :  But 
if  you  raife  the  Tube  up  into  the  Pofition  R  S, 
the  Oil  in  it  prefling  more  on  the  imaginary  Sur¬ 
face  /AT,  than  the  incumbent  Water  doth  on  any 
other  Part  of  it,  the  Oil  mud  run  out,  till  fb 
much  defcend  out  of  the  Tube,  as  will  bring  the 
Gravity  of  the  Oil  to  an  1 Equilibrium  with  that 
of  the  Water.  All  which  plainly  prove  the  Truth 
of  the  Paradox  or  Propofition,  That  the  Upper 
Parts  of  all  Fluids ,  do  gravitate  or  prefs  upon 
the  Lower.  For  if  you  try  the  Experiment  with 
any  two  other  Liquors,  which  will  not  mingle 
one  tvith  another,  it  will  fiicceed  ;  provided  the 
Bore  of  the  Pipe  be  not  too  large. 
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PARADOX  II. 

That  a  lighter  Fluid  may  gravitate  or  prefs 
upon  a  heavier. 

Fill  the  former  Jarr  with  Oil  of  Turpentine, 
inftead  of  Water,  and  then  place  in  it  a  Tube 
of  the  fame  Bore  as  the  formerj  in  which  you 
lhall  have  fufpended  a  Column  of  Water,  as 
before  you  had  of  Oil :  And  you  will  find  that 
though  the  Water  be  heavier  than  Oil  of  Tur-' 
pentine,  yet  if  you  do  not  take  your  Finger 
from  the  upper  Orifice  till  fuch  tune  as  you 
have  funk  the  Pipe  fo  low  as  that  the  upper 
Surface  of  the  Water  in  it  be  a  little  below  the 
Surface  of  the  Oil  in  the  Glafs  ;  1  fay,  that  then 
on  taking  off  your  Finger,  you  will  find  the 
Water  in  the  Pipe  will  not  runout  :  That  if  you 
link  the  Tube  lower,  or  pour  more  Oil  into  the 
Veflel,  the  Oil  will  rife  up  in  its  Lower  End  ; 
and  that  if  you  raife  it  higher,  the  Water  will 
run  or  drop  out,  and  fall  to  thfe  Bottom  of  the 
Veflel.  Which  plainly  fhews,  That  a  Liquor 
lighter  in  Specie ,  mav  buoy  up  and  keep  fufipen- 
ded  one  that  is  heavier ;  and  the  Reafons  are  in 
effe£t  the  fame  as  thofe  given  for  the  Solution  of 
the  Phenomena  of  the  Firft  Paradox  ;  the  only 
Difference  being,  that  the  Oil  and  the  Water 
have  changed  Places,  the  Oil  now  being  in  the 
Jarr,  and  the  Water  in  the  Tube. 


This  Second  Paradox  our  Author  alfo  very  ingeni * 
oufly  iliujlrates  and  confirms  by  the  following 
Experiment. 

Into  a  long  Glafs  Pipe,  fealed  at  one  End,  and 
whole  Bore  was  about  half  an  Inch  in  Diameter^ 
he  poured  a  Quantity  of  Water  ;  and  then  ha¬ 
ving  a  fmall  Glafs  Bubble  about  the  Bignels  of  a 
Pea,  with  a  very  fmall  and  fender  Stem,  as  you 
fee  in  thfe  Figure  annexed }  which  Bubble  was  ft) 


exa&ly  poifed,  by  forcing  Water  into  it,  that 
tho’  it  would  not  fink  in  a  Velfel  of  Water,  yet 
a  very  little  more  Weight  would  make  it  do  fo. 

This  Bubble  being  put  into  the  Glafs  Pipe, 
did  fwim  on  the  Top  of  the  Water  contained 
in  it  ;  but  when  he  poured  Oil  of  Turpentine 
(very  gently,  to  prevent  confounding  the  two 
LiquorsJ  on  the  Water  in  the  Pipe,  and  that  till 
it  had  attained  a  convenient  Height  above  the 
Surface  of  the  Water,  he  found  that  the  Bub¬ 
ble,  which  before  fwam  on  the  Surface  of  the 
Water,  did  now  fink  down  to  the  Bottom,  and 
ftay  there  as  long  as  the  Oil  was  kept  upon 
the  Water;  but  if  either  the  Tube  was  very 
much  inclined  any  way,  or  if  the  Oil,  by  a 
Siphon  or  otherwde,  were  drawn  of,  the  Bub¬ 
ble  would  then  emerge  to  the  Top. 

The  Reafon  of  which  Phenomenon  he  truly 
fates  to  be  this,  That  when  the  Oil  was  pour¬ 
ed  on,  that  did  (  though  a  lighter  Fluid  by  its 
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proper  Gravity  )  prefs  on  the  Water  on  which 
it  was  incumbent,  and  by  that  means  did  force 
Tome  of  it  to  enter  in  at  the  little  Stem  of  the 
■Bubble  ;  which,  by  that  means  being  rendred 
in  the  whole  more  heavy,  did  fink  to  the  Bot¬ 
tom  :  But  when  the  perpendicular  Preifure  of 
the  Oil  upon  the  Water  was  taken  oft',  by  incli¬ 
ning  the  Tube,  or  removed  by  drawing  off  the 
Oil  quite,  the  Air  in  the  Bubble,  which  before 
was  compteft,  did  now  by  its  Spring  force  out 
the  newly  admitted  Water  again,  and  fo  reduce 
the  Bubble  to  its  former  Degree  of  Gravity,  fo 
that  it  would  be  fufpended  in  the  Water  as  before. 

He  found  alfb,  that  pouring  on  more  Water 
Would  produce  the  fame  Phenomenon,  if,  by  a 
Wire,  he  firft  thruftdown  to,  and  then  kept  at 
the  Bottom  of  the  Tube,  the  aforefaid  poifed 
Bubble  ;  for  though  it  would  readily  emerge  on 
the  removal  of  the  Rod  or  Wire,  when  no  more 
Water  was  poured  into  the  Tube,  yet,  that  if 
the  Wire  kept  the  Bubble  at  the  Bottom  till  he 
had  poured  in  more  Water,  to  about  two  or 
three  Foot  high,  into  the  Pipe,  the  Bubble  would 
then,  on  the  removal  of  the  Wire,  flay  there, 
and  not  rife  at  all,  till  the  fame  Quantity  of  Water 
was  taken  out  which  was  before  added  :  Which 
Experiment  doth  Nobly  llluflrate  and  Prove  his 
fir  ft  Propofition,  That  the  upper  Parts  of  the 
fame  Fluid ,  do  prefs  or  gravitate  on  the  lower. 


PARADOX  III. 

If  a  Body  contiguous  to  the  Water  he  altogether , 
or  in  Farts ,  lower  than  the  upper  Surface  of  the 
Water ,  the  lower  Part  of  the  Body  will  he  pref 
fed  upward  by  the  Water  which  tcucheth  it  be¬ 
neath. 

This  appears  from  the  Firjl  Experiment , 
Where  the  Oil  of  Turpentine  was  kept  in  an 
open  Tube  from  defeending,  or  running  out  of 
it,  by  the  Preifure  upwards  of  the  Water  on  its 
lower  Parts. 

And  by  the  Second  Paradox  it  appears,  that 
Oil,  a  lighter  Fluid,  could  prefs  upwards,  or 
keep  Water,  a  Fluid  in  Specie  heavier  than  it, 
fufpended  in  an  open  Pipe. 

But  in  order  to  ellimate  how  much  the  Preft 
fure  of  the  Water  againfl  the  lower  Parts  of 
any  Body  doth  amount  to,  let  us fu ppofe  a  Par¬ 
cel  of  Oil,  heavier  than  Water,  as  fu  ppofe  that 
of  Cinnamon,  Cloves,  Guaiacum,  <$c.  were  ta¬ 
ken  up  into  a  Tube,  and  then  that  Tube  were, 
as  in  the  former  manner,  lmmerled  into  a  Velfel 
of  Water,  and  there  placed  fo  fhallow,  that  the 
Oil,  on  removing  of  the  Finger  from  the  Top 
of  the  Tube,  would  drop  out.  The  Drop  G , 
being  heavier  in  Specie  than  Water,  would  (  by 
Lemma  3.  )  link  to  the  Bottom,  but  not  lb 
quickly  as  it  would  in  the  Air  5  and  fince,  if  it 
were  of  a  Matter  equi-ponderant  to  Water,  ’tis 
plain  it  could  not  link  at  all,  any  more  than 
emerge  ;  it  doth  now  fink  by  no  greater  a  De¬ 
gree  of  Gravity,  than  that  by  which  it  fur- 
mounts  a  Quantity  of  Water  equal  to  it  in 
Bulk  :  And  therefore  it  will  lofe  in  the  Water 
juft  as  much  of  the  Weight  it  would  have  in  the 
■Air ,  as  fo  much  Water  as  is  equal  to  it  in  Bulk , 
if  weighed  in  the  Air  alfo ,  would  amount  to  5 
which  is  a  Phyfical  Demonftration  of  the  Grand 


Theorem  of  Hydrofaticks ,  firft  put  in  a  clear 
Light  by  our  Noble  Author  Mr.  Boyle. 

The  Preifure  of  Water  alfo  again  ft  the  lower 
Parts  of  any  immerfed  Body,  is  confirmed  by  au 
pending  to  the  Reafon  why  any  Body  lightef  in 
Specie  than  Water,  doth  emerge  out  of  it  $ 
which  is  this,  That  there  is  a  greater  Preifure 
or  Weight  on  every  other  Part  of  the  imaginary 
Surface  of  the  Water  (as  fuppofe  IK  in  Fig.  1.) 
than  there  is  on  that,  on  which  the  emerging  or 
riling  Body  leans  ;  and  confequently  to  produce 
an  /Equilibrium  in  the  Fluid,  the  Parts  Immedi¬ 
ately  under  the  riling  Body  being  preffed  by  the 
reft  every  way,  mu  ft  continually  force  it  /up¬ 
wards,  till  it  attain  the  upper  Surface  of  the 
Water  For  the  emerging  Body  is  continually 


preffed  upon  by  two  Columns  of  Water,  one 
bearing  againft  its  upper,  and  the  other  againft 
the  lower  Parts ;  the  Length  of  both  which 
Columns  being  to  be  accounted  from  the  Top  of 
the  Water,  that  which  preftes  on  the  lower  Part, 
will  be  the  longer  by  the  Thicknefs  of  the  a- 
lcending  Body,  and  confequently  over-balance  it 
by  the  Weight  of  as  much  Water  as  will  fill  the 
Space  that  Body  takes  up  :  Wherefore  the  greater 
Difparity  there  is  between  the  Specifick  Gravities 
of  Water  and  the  emerging  Body,  and  the  larger" 
the  Particles  are  that  emerge,  the  fwifter  will 
they  afeend. 

And  this  will  help  us  to  account  for  thefe 
Things. 

1.  For  the  Reafon  of  that  Experiment,  That 
if  two  Pieces  of  a  Stick  of  the  fame  Bignefs,  but 

of 
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of  unequal  Length,  as  0  P ,  and  Q  A\  are  permit¬ 
ted  to  rile  from  the  Bottom  of  a  Velfel  of  Wa¬ 
ter  at  the  fame  time,  the  longed:  will  come  foil 
to  the  Top,  which  mull  be  becaufe  the  Columns 
of  Water  which  prefs  again  ft  the  lower  Ends  of 
both,  being  equal,  but  that  Ihorter  which  prelfes 
on  the  upper  End  of  the  longer  Piece,  it  mu  ft  be 
lels  prelfed  downwards  than  the  other,  and  lb  by 
the  general  Prelfure  upwards  will  rife  fafttft. 

2.  From  hence  we  may  ealily  conceive  one 
Realon,  (for  I  alfert  not  that  ’tis  the  only  one) 
why  very  minute  Corpufcles,  either  higher  or 
heavier  in  Specie  than  the  Liquor  they  are  min¬ 
gled  with,  may  be  kept  there  a  good  while  with¬ 
out  emerging  to  the  Top,  or  precipitating  to  the 
Bottom  :  For  their  Thicknefs  being  indefinitely 
made  finall,  the  Difference  between  the  two  Co- 
lumns  before  mentioned,  will  be  lo  too,  and  con- 
fequently  either  of  them  can  very  little  over-bal- 
lance  the  othen 

5.  We  may  from  hence  account  for  the  Quan¬ 
tity  of  that  Part  of  any  Floating  Body  which  is 
beneath  the  Surface  of  the  Water,  which  is  al¬ 
ways  in  Bulk  equal  to  as  much  Water  as  the 
whole  Floating  Body  doth  weigh  :  For  this  Float¬ 
ing  Body  doth  by  its  lower  Part  prefs  on  the 


fubjacent  Parts  of  the  imaginary  Surface  of  the 
Water  XW ,  juft  as  much  as  the  Columns  of  Wa¬ 
ter  to  the  Altitude  A  X  or  B  W  do  on  all  other 
Parts ;  that  is,  juft  as  much  as  the  Water  would 
do  if  it  were  in  the  Space  which  the  Part  im- 
merled  takes  up,  or  as  much  as  a  Quantity  of 
Water  equal  in  Bulk  to  the  immerled  Part  would 

clo  * 

-  °And  from  hence  ’tis  clear,  That  the  Weight  of 
that  mighty  Ship,  the  Royal  Sovereign ,  is  the 
lame  with  that  of  lo  much  Water  as  is  in  Bulk 
equal  to  the  immerfed  Part  of  her,  or  to  that 
Part  of  her  Hull  which  is  underneath  the  Surface 
of  the  Sea.  Which  Alfertion  Mr.  Boyle  found 
accurately  enough  to  hold  true  by  the  following 
Experiment : 

Vol.  1. 


A  broad  lhallow  Veiled  of  Glafs  being  near  fi\ 
led  with  Water,  he  placed  floating  in  it  a  Gla^ 
Tumbler  or  fliort  Drinking  Glafs;  and  to  make 
it  a  little  refemble  a  Ship,  he  fitted  a  Wooden 
Deck,  with  a  Mail,  to  it ;  and  then  he  funk 
it  by  ballafting  it  with  Sand,  and  made  it  draw 
as  much  Water  (as  the  Seamen  fay)  as  he  thought 
fit :  Then  did  he,  by  accurate  Marks,  diftinguilli 
how  high  the  Water  in  the  containing  Glafs  did 
rife  on  the  Sides  of  the  Velfel :  This  done;  he 
took  the  Tumbler  out,  wiped  it  dry,  and  weigh¬ 
ed  it,  and  then  found  a  Quantity  of  Water  ex- 
aftly  equal  to  that  Weight  ;  which  Water,  when 
put  into  the  broad  Glafs,  role  up  to  thole  Marks 
exaftly  which  he  had  before  oblerved  the  Tum^ 
bier  had  railed  the  Water  to. 


PARADOX  IV. 

That  to  account  for  the  raifing  of  Water  in  Pumps ; 

&c.  there  needs  only  the  competent  Weight  of  aft 

External  Fluid. 

Take  up  in  a  flender  Glafs  Tube  about  an  Inch 
in  height  of  any  deeply  tinged  Liquor  (fuch  as  an 
Infufion  of  Brazil-Wood  and  Cochineel,  &c.  in 
Water,  for  elfe  the  Phenomena  will  not  be  con- 
fpicuous)  and  then  flopping  the  upper  End  with 
your  Finger,  place  it  in  a  Glafs  V ellel  filled  with 
the  fame  tinged  Liquor,  and  that  fo  low,  that 
the  upper  Surface  of  the  Liquor  in  the  Tube  be 
at  leaft  an  Inch  below  that  of  the  Liquor  of 
the  Velfel :  Then  pour  on  Oil  of  Turpentine  for 
about  three  or  four  Inches  Height  above  the  Wa¬ 
ter  in  the  Velfel,  and  you  will  fee,  on  tire  remo¬ 
val  of  your  Finger  from  the  Top  of  the  Tube, 
that  the  tinged  Water  will  be  raifed  or  impel¬ 
led  upward  near  as  high  as  the  Surface  of  the 
Oil. 

Now  here  no  abhorrence  of  a  Vacuum  can  be 
pretended,  as  the  Caufe  of  the  Afcent  of  the 
Water,  for  the  Tube  is  full  of  Air,  and  the  Exter¬ 
nal  Air  hath  a  free  Ingrefs  into  it :  But  the  plain 
Reafon  is  this,  That  there  being  a  greater  Prelfure 
made  by  the  Oil  and  Water  together  on  the  ima¬ 
ginary  Plane  that  palles  by  the  lower  Orifice  of 
the  Tube  without  the  Tube,  than  within  it,  (for 
within  there  is  a  Prelfure  only  of  an  Inch  of 
Water,  and  of  a  Column  of  Air)  the  Parts  of 
the  Water  at  the  Bottom  of  the  Pipe  muft  be 
thruft  upwards  into  it,  till  it  rife  fo  high  as  to 
gain  an  ^Equilibrium  with  the  reft. 

And  this  will  ealily  account  for  the  Afcent  of 
the  Water  in  the  Pumps: 

Where  the  External  Air  prefling  every  where 
on  the  Surface  of  the  Water  in  the  Well,  but 
not  on  that  within  the  Pump,  becaufe  7tis  taken 
oft' by  the  Sucker  ;  which  is  therefore  with  loft 
Leather,  &c.  made  ftanch  on  purpofe. 

On  the  raifing  therefore  ot  the  Sucker,  the 
Water  muft  follow  it  (  if  the  Pump  be  good  ) 
becaufe  the  Weight  of  the  whole  Atmolphere 
prelfes  on  the  Surface  of  the  Water  in  the  Well, 
(but  not  at  all  within  the  Body  of  the  Pump) 
and  fo  raifes  or  forces  it  up  into  the  Cavity  of 
the  Pump.  And  that  this  Prelfure  of  the  Air  is 
the  Caule  of  the  Waters  Rife,  is  more  than  pro¬ 
bable,  becaufe  no  Pump  can  ever  raile  Water 
above  33  or  34  Foot ;  which  is  found  to  be  ex¬ 
actly  agreeable  to  the  different  Gravities  of  Air 
3  H  h  h  and 
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and  Water,  allowing  for  the  great  Height  of  the 
Atmolphere  ■:  Of  which  more  elfcwhere. 

PARADOX  V. 

That  the  Preffure  of  an  External  Fluids  is  able 
to  keep  an  Heterogeneous  Liquor  fufpended  at 
the  fame  Height  in  fever al  Pipes ,  though  they 
be  of  different  Diameters. 

Take  a  pretty  wide-mouth’d  Glafs,  (as  in 
Fig.  following)  of  a  convenient  Depth,  and 
put  into  it  a  lufhcient  Quantity  of  Water  well 
tinged  with  Brazil,  &c.  t lien  lit  to  it  a  Cover  of 
Cork,  through  which  bore,  with  a  red-hot  taper 
Iron,  leveral  round  Holes,  to  admit  Tubes  of 
different  Bigneffes  or  Sizes.  Let  thele  Tubes 
Band  nearly  upright  in  the  Velfel,  and  reach 
all  with  their  lower  Orifices  below  the  Surface 
of  tire  Water  :  Then  at  an  Hole  purpolely  left 
for  it,  pour  in  gently,  by  a  Glafs  Funnel,  a 
good  Quantity  of  Oil  of  Turpentine,  and  you 
will  plainly  lee  the  tinged  Water  rile  equally, 
(i.  e.  to  equal  Heights)  in  all  the  Tubes,  tho? 
of  very  different  Bores  and  Sizes. 

The  Reafon  of  which  will  thus  appear. 

Let  E  F  reprefent  the  Surface  of  the  Water 
in  the  Vcffel ;  when  the  Oil  comes  to  be  poured 
upon  it,  not  being  of  a  Nature  fit  to  mingle  or 


incorporate  with  it,  it  will  fwim  at  the  Top, 
and  with  an  equal  Gravity  prefs  upon  all  Parts 
of  the  Surface  of  the  Water,  and  confequently 
will  raife  or  prefs  up  the  Water  in  the  Tubes, 
till  it  come  near  to  the  fame  Height  in  them,  as 
the  Oil  is  at  in  the  Glafs,  to  bring  the  Liquors 


to  a  Balance.  But  there  is  no  Reafon  why  the 
Water  fhould  be  raifed  to  a  greater  Height  lit 
any  one  Tube  than  in  another  ;  becaufe  the  Oil 
preffes  uniformly  and  equally  on  all  Parts  of  the 
Surface  of  the  Water  ;  and  confequently  can 
force  up  the  Water  no  higher  in  the  fmalleft 
Tube  than  in  the  greateft  ;  for  fhould  it  do  fo, 
the  Water  in  the  linall  Tube  muft  be  of  a  larger 
Length  than  the  correlpondmg  Column  of  Oil 
(whole  Diameter  is  equal,  to  the  Orifice  of  that 
Tube,  and  which  keeps  it  up  by  equi-ponderating 
with  it)  doth  require:  But  then  it  muft  be 
heavier  than  it,  and  fo  would  fink  down*  and 
drive  the  fubjacent  Water  away  to  make  room 
for  its  Defcent :  Wherefore  no  Cylinder  of  Water 
in  any  Tube,  can  be  higher  than  an  equal  Cy¬ 
linder  of  Oil  that  bears  or  buoys  it  up  ;  and  this 
being  the  Cafe  with  them  all,  they  muft  be  all 
of  the  fame  Height  ;  that  is,  the  Water  will  rife 
as  high  in  one  Tube  as  in  another,  be  their 
Bores  never  fo  different  ;  and  the  Reafon  is, 
becaufe  each  one  is  born  up  by  a  correfpond- 
ing  Column  or  Cylinder  of  Oil,  whole  Dia* 
meter  is  the  fame,  with  that  of  the  Orifice  of 
the  Tube. 

PARADOX  VI. 

If  a  Body  be  placed  under  Water ,  with  its  Up - 
permofl  Surface  parallel  to  the  Horizon ,  the 
direft  preffure  which  it  fujlains ,  is  no  more  than 
that  of  a  Column  of  Water ,  having  the  Hori¬ 
zontal  Superficies  of  the  Body  for  its  Safe ,  *and 
the  Perpendicular  Depth  of  the  Water  for  its 
Height.  And  if  the  Water  that  leans  on  the  Bo¬ 
dy  be  contained  in  Pipes  open  at  both  Ends ,  the 
Preffure  of  the  Water  is  to  be  eflimated  by 
the  Weight  of  a  Pillar  of  Water,  whofe  Bafe 
is  equal  to  the  lower  Orifice  of  the  Pipe ,  and 
its  Height  equal  to  a  Perpendicular  reaching 
from  thence  to  the  Top  of  the  Water  ;  though 
the  Pipe  be  much  inclined  any  way ,  or  though 
it  be  never  fo  irregularly  Jhaped ;  and  much 
broader  in  fome  other  Places  than  at  the  Bot¬ 
tom. 

Take  a  flender  Glafs  Pipe  of  an  even  Bore, 
turned  up  at  one  End  like  this  in  the  Figure  ; 
dip  this  Tube  (open  at  both  Ends)  into  Oil  of 
Turpentine,  till  the  Liquor  be  rifen  up  to  two 
or  thpte  Inches  in  the  longer  Leg,  whole  upper 
Orifice  then  flop  with  your  Finger  ;  and  then 
remove  the  Tube  into  a  Glafs  of  Water,  and 
hold  it  fo  that  the  Surface  of  the  Oil  in  the 
longer  Leg  of  the  Pipe  be  but  a  very  little 
higher  than  that  of  the  Water  :  And  then,  if 
you  take  away  your  Finger  that  ftopt  the  Pipe, 
you  will  lee  the  Oil  will  keep  its  Station,  and 
not  at  all,  or  at  leaft  but  very  little,  rife  or 
fall  ;  but  if  you  fink  the  Tube  lower,  the  Oil 
will  rile  if  you  raife  the  Tube  higher,  the  Oil 
will  run  out  at  the  lower  End :  From  whence 
it  appears,  That  of  all  the  Water  in  the  Glafs, 
no  more  preiled  on  the  Orifice  of  the  Pipe, 
than  a  Cylinder  equal  to  it  in  Diameter,  and 
in  Length  equal  to  the  Diftance  between  the 
Orifice  of  the  Pipe  and  the  Top  of  the  Water, 
( as  you  may  alio  ealily  find  if  you  make  a 
Siphon,  whofe  fhorter  Leg  fhall  be  long  enough 
to  contain  fuch  a  Cylinder  of  Water  as  will 
counterpoile  the  Oil  in  the  longer.)  For  when. 
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by  tailing  up  the  Pipe,  you  Ihorten  that  Cy= 
>inder,  the  Oil  will  run  out :  As  when  by  fink- 
ing  it  lower,  and  fo  lengthening  the  Cylinder  of 
Water,  the  Oil  will  be  forced  up  higher  into  the 
longer  Leg  of  the  Tube* 

You  will  find  alfo  by  Experiment,  That  this 
Paradox  will  hold,  whatever  be  the  Figure  of 
the  Ihorter  Leg  of  the  Tube,  whether  opening 
broad  like  a  Tunnel  by  Degrees,  or  whether  it 
have  a  Spherical,  or  otherwife  figured  Cavity  of 
con fider able  Dimenfions  in  the  Middle  of  it. 

Fot  our  Noble  Author  found,  by  providing  a 
Syphon  of  the  Figure  annexed,  and  pouring  in 


Mercury  till  it  reached  up  to  the  Bottom  of  the 
Globular  Part  of  the  fhorter  Leg,  and  to  an  equal 
Height  in  the  longer  Leg  of  the  Syphon  ;  he 
found,  I  fay,  that  if  he  poured  Water  in  at  the 
Top  of  the  longer  Leg,  it  would  drive  up  the 
Mercury  into  the  Ball  of  the  fhorter  Leg,  and 
more  than  half  fill  its  Cavity  ;  (which  it  would 
have  filled  quite,  had  the  other  Leg  been  long 
enough. )  And  that  this  Ball  in  the  Middle  ot 
the  fhorter  Leg,  though  it  held  a  great  Weight 
of  that  heavy  fluid  Mercury,  did  no  more  hin¬ 
der  the  Mercury  from  riling  to  its  due  Height, 
according  to  the  different  Specifick  Gravity  of 
thole  two  Liquors,  Water  and  Mercury,  than  if 
the  fhorter  Leg  had  been  every  where  of  the 
lame  Dimenfions  with  its  upper  Orifice  D:  Foe 
the  great  Quantity  of  Mercury  which  was  forced 
tip  Mito  the  Ball,  was  there,  in  a  godd  Meafure, 
fupported  by  the  Bottom  and  Sides  of  it,  and  no 
more  gravitated  on  C,  than  what  lay  perpen* 
dicularly  over  it  between  B  and  C. 


And 
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And  farther,  to  make  out  the  latter  Part 
of  this  Paradox,  he  took  three  Glals  Pipes, 
A,  0,  G,  of  fuch  irregular  Shapes  as  the  Fi¬ 
gure  adjoining  fheweth  ;  and  thele,  by  Holes 
purpofely  made  for  them  in  a  Covert  of  Cork, 
The  placed  obliquely  within  a  Giafs  VelTel  filled 


with  Water  up  to  A  B.  Then  by  the  help 
the  Tunnel  T,  he  gently  poured  in  Oil  of  Tur¬ 
pentine,  till  its  upper  Surface  reached  to  F  E 5 
which  Oil  he  found  did,  by  its  PrelTure  on  the 
Surface  of  the  Water,  raife  it  up  to  an  equal 
Height  in  all  the  three  Pipes. 


S  C  HO  L  I  U  M. 

If  a  Cylindrical,  or  otherwife  Figured  Veffel, 
have,  by  a  Hole  made  in  its  Cover  or  Lid,  a  Pipe 
of  any  Length  faftened  there,  and  the  VelTel  by 
that  Pipe  be  filled  with  Water,  as  all'o  the  Pipe  it 
lelf the  Balls  of  that  VelTel  doth  fuftain  a  Pref- 
fiire  equal  to  that  of  a  Column  of  Water,  whole 
Bale  is  the  fame  with  the  Bottom  of  the  VelTel, 
and  its  Height  that  of  the  Vellel,  Pipe  and  all. 

This  Paradox  Stevinus  adds  by  way  of  Ap¬ 
pendix  to  the  laft  ;  but  the  ways  he  propofes  to 
Experiment  its  Truth,  are  not  fuch  as  will  an- 
fwer  Trial  ;  and  therefore  Mr.  Boyle  deviled  the 
following  Experiment,  which  (though  not  To  ac¬ 
curate  as  Tome  other)  doth  yet  very  well  deferve 
to  be  conlidered. 

He  ordered  a  Tin  or  Laton  VelTel  to  be  made  of 
the  adjoining  Shape,  which  had  a  loofe  Bottom, 
CD,  made  of  a  flat  Piece  of  Wood,  covered  with  a 
loft  Piece  of  Bladder,  and  greafed  on  the  lower 
Side  near  the  Edges,  that  To  leaning  on  the  Rim 
of  Wood  G  H ,  contiguous  every  where  to  the 
Inlide  of  the  Laton,  it  might  ealily  be  lifted  off 
from  it,  and  yet  lie  lo  clofe  upon  it  at  other 


times,  that  the  Water  fhould  not  get  between 
them.  To  the  Middle  of  the  loole  Bottom  was 
faftened  a  long  String,  that  came  up  through  the 
Body  of  the  Pipe  A  B. 

The  Inftrument  thus  fitted,  there  was  Water 
poured  in  at  A ,  which  prefled  againlt  the  falfe 
Bottom  CD,  and  kept  it  lb  tight  down,  that  no 
Water  ran  out.  When  the  VelTel  and  Pipe  were 
both  filled  with  Water,  the  upper  End  of  the 
String  K  I  was  faftened  to  the  Beam  of  a  good 
Pair  of  Scales,  and  then  as  much  Weight  was  put 
into  the  oppofite  Scale,  as  did  lift  up  the  falle 
Bottom,  CD,  from  the  Rim  G  H ,  and  fo  let  out 
the  Water  ;  and  this  Weight  he  found  to  be  very 
conliderably  more  than  what  would  have  ferved 
to  lift  up  as  much  Water  as  that  VelTel  did  con¬ 
tain,  had  it  been  in  an  open  one  of  the  common 
Shape  :  But  he  neither  tells  us  the  Meal'ure  of  the 
VelTel,  the  Height  of  the  Tube,  nor  the  Weight 
which  was  required  to  raife  the  Bottom  ;  which 
if  he  had  done,  ’twere  very  eafy  to  have  calcula¬ 
ted  the  Quantity  and  Weight  of  a  Column  of 
Water,  which  fhould  have  had  the  Bottom  for 
its  Bale,  and  the  united  Length  of  Tube  and  Vel- 
fel  for  its  Altitude. 
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This  Paradox,  in  the  Memoirs  Mathemati([ue  & 
de  Pbyfique ,  A.  D.  1692.  P.  12.  is  thus  ltated 
by  Mr.  Varignon. 

If  there  be  two  Tubes  or  Velfels,  having  the 
fame  Heights  and  Bales,  both  filled  with  Water, 
but  one  of  them  made  fo  tapering  upwards,  that 
it  lhall  contain  but  20  Ounces  of  Water,  whereas 
the  other  holds  200  ;  the  Bottoms  of  thefe  two 
Tubes  lhall  fuftain  an  equal  Prelfure  of  Water, 
viz.  each  of  them  that  of  the  Weight  of  200 
Ounces,  the  Quantity  of  the  Liquid  contained  in 
the  greater  Tube. 

This  is  undoubted  Faft,  and  agreed  upon  by 
all  to  be  true,  as  long  as  the  contained  Liquor 
continues  Fluid  ;  but  if  it  Ihould  freeze,  then  it 
will  by  no  means  hold,  the  lelfer  Quantity  of  Ice 
(to  be  fure)  being  much  lighter  than  the  greater. 

This  Realon  therefore  of  this  furprizing  Phe¬ 
nomenon  leems  to  depend  much  on  the  Nature  of 
Fluidity  ;  and  accordingly  Mr.  Varignon  efpoufes 
the  Opinion  of  thofe  who  allert,  ’lhat  the  2o 
Ounces  of  Water  in  the  tapering,  or  otherwife  un¬ 
equally  form’d  Tube,  as  long  as  the  Water  conti¬ 
nues  liquid,  do  prels  and  effeftively  charge  the 
Bottom  of  the  Velfel,  as  much  as  200  Ounces 
would  do  in  a  uniform  cylindrical  Tube  of  the 
lame  Bafe  and  Altitude. 

Vol.  L’ 
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Others  fay  the  llraitned  Sides  of  the  unequal 
Tube,  by  hindering  the  rifing  of  the  Water,  do 
belp  to  fuftain  the  Weight ;  and  that  the  Bottom 
alone  is  not  charged  with  the  whole  Preffure,  but 
a  good  Part  of  it  taken  off  by  the  Sides. 

Mr  .Varignon  thinks  the  Matter  ealily  folvablc 
in  the  former  way  thus  : 

The  Tube  BACFHKEDB  ( See  the  fol¬ 
lowing  Figure )  having  its  bottom  Part  D  K  H  F 
much  larger  than  its  upper  Shank  BCFD;  Hay, 
hath  its  Bottom  K  H  charged  with  as  great  a. 
Weight  or  Prelfure  of  Water,  as  if  it  were  a  cylin¬ 
drical  Veflel,  as  Q_  T H  AT,  of  the  fame  Bale  and. 
Altitude  with  the  unequally  fhaped  Tube. 

Draw  the  Lines,  as  you  fee  in  the  Figure,  fo 
fhali  Q_  V  reprelent  aColumn  of  Water  in  "the  lup- 
pofed  truly  cylindrical  Velfel,  having  the  Diame¬ 
ter  of  its  Bafe  double  to  that  of  R  A,  B  M,  of 
AO. 

Then  will  the  Column  of  Water  B  bearing 
upon  the  Arm  M  N  of  the  Libra  L  whofe 
Hyporaochlion  is  imagined  to  be  at  M,  be  a  Coun¬ 
terbalance  to  the  Column  of  Water  E  M,  which 
is  kept  down  from  afcending  any  higher  by  the 
Side  of  the  Veflel  A  A,  juft  as  the  Weight  at  A, 
at  the  End  X ,  of  the  Libra  E  JV,  whole  Fiypomo - 
chiton  is  at  T,  is  balanced  by  the  Side  of  the  Velfel 
E  A),  which  flinders  the  Arm  E  Y  from  afcending. 
Now  EY  being  =±  Y X,  the  Weight  fuftained  by 
the  Hypomochlion  at  T,  is  double  to  that  at  A; 
wherefore  the  fubjacent  Point  Af  or  that  Part  of 
the  Bottom  of  the  Velfel  A  Ar,  rauft  be  charged 
with  double  the  weight  of  the  Column  of  Water 
BN;  or  which  is  all  one,  will  be  prefted  with  the 
weight  of  the  Column  of  Water  A  iV,  which  may 
be  fuppoled  to  reach  quite  up  to  the  Top* 
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Let  us  then  tak e,  AXEL  K  ED,  as  equivalent 
to  fuch  a  Column  ;  then  will  that  Water  be  a  Ba¬ 
lance  on  the Hypomocblion  L,  to  the  Water  leaning 
on  the  other  Arm  of  the  Ubra  K  L,  and  kept 
down  by  the  Side  of  the  Veil'd  K  E  ;  and  conse¬ 
quently,  the  part  of  the  Bottom  KN,  will  fufiain 
aPreffure  equal  to  that  of  the  Column  of  Water 
<2  A7";  for  this,  by  the  abovementioned  way  of 
arguing,  is  the  lame  as  that  of  the  Water  contain’d 
in  the  Space  A  NK  D  B. 

And  thus,  on  the  other  Side,  it  may  be  proved, 
That  the  remaining  Part  of  the  Bottom  N  H,  is 
prelfed  upon  by  the  Water  A  N  H  F  C,  equivalent 
to  the  weight  of  the  Column  of  Water  T  N,  reach¬ 
ing  up  to  the  Top. 

From  whence  it  follows  plainly,  That  the  Wa¬ 
ter  in  the  Tube  B  D  K  RFC ’,  preifes  or  gravitates 
on  the  Bottom  equally  with  the  weight  of  the 
cylindrical  Column  Q_T  H  AT,  having  an  equal 
Bale  with  it. 

All  which  Method  of  Arguing,  will  be  clear 
enough  to  one  that  conliders  ’tis  the  Property  of 
all  Flu  ids,  from  the  known  Laws  ot  Hydrofaticks , 
to  have  their  infinitely  fmall  Columns,  of  which 
they  conlifi,  to  be  every  where  a  Balance  to  one 
another. 

PARADOX  VII. 

That  a  Body  immerfed  in  a  Fluid,  fit  fains  a  la¬ 
teral  Prcjfure  from  the  Fluid ;  which  alfo  in- 
creafeth  as  the  Body  is  placed  deeper  beneath  the 
Surface  of  the  Fluid, 

Take  a  Bender  Glafs  Tube,  and  let  it  be  bent  fo 
near  the  Bottom,  that  the  lower  Part  FG  may 
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very  nearly  make  a  Right  Angle  with  the  other 
Part  E  F.  Dip  this  Pipe  or  Syphon  in  Oil  of 
Turpentine,  and  take  up  about  3  or  4  Inches  of 
it  in  the  Pipe,  which  you  may  keep  there  by  ap¬ 
plying  your  Finger  to  the  upper  Orifice-. 

This  done,  move  the  Syphon  into  a  Glafs  of 
Water,  and  place  it  fo  there,  that  the  longer  Leg 
may  Band  perpendicularly  to  its  Surface,  and  that 
the  other  lower  Leg  may  be  fo  far  below  the  Sur* 
face  of  the  Water,  as  that  the  upper  Surface  of  the 
Oil  in  the  longer  Leg,  be  but  a  little  higher  than 
that  of  the  Water  in  the  Glafs  :  For  then  if  you 
remove  your  Finger  from  the  Top,  the  Oil  in  the 
Tube  will  very  little,  if  at  all,  change  its  Station  ; 
which  fhews  plainly,  that  there  is  a  lateral  Prel- 
fure  againB  the  Oil  at  the  lower  Orifice  G,  which 
hinders  its  running  out,  tho’  prelfed  by  the  Cylin¬ 
der  of  Oil  contained  in  the  perpendicular  Leg. 
And  as  if  you  raife  the  Pipe  up  higher  (keeping 
it  Bill  in  its  perpendicular  PoBure  )  the  Oil  will 
drop  out  ;  fo  if  you  fink  it  lower,  the  Water  will 
get  in  at  G,  and  force  the  Oil  all  out  of  that  Leg 
G  F,  and  raife  the  Oil  proportionably  in  the  per¬ 
pendicular  one  E  F:  Nay,  if  you  thrufi  it  low 
enough,  the  Water  will  rife  up  into  the  longer  Leg, 
and  bear  the  Oil  above  it ;  which  lafi  Circum- 
Bance  proves,  That  Water  hath  a  lateral  Preifure 
againB  ltfelf,  as  great  as  the  perpendicular  one 
from  above,  fince  that  only  can  force  the  Water 
up  into  the  perpendicular  Leg. 

If  alfo  keeping  the  Tube  at  the  fame  Depth, 
you  turn  the  Horizontal  Leg  here  and  there,  or 
place  its  Orifice  G  in  any  Part  of  the  imaginary 
Plane  F G,  the  Oil  will  keep  its  former  Station 
in  the  Tube,  and  neither  rife  nor  fink;  which 
fiiews,  That  this  lateral  Preffure  is  equable  and 
uniform  in  all  Places  or  Parts  of  a  Velfel  of  Wa¬ 
ter,  at  the  fame  DiBance  from  its  Surface. 

Our  Noble  Author  confirms  the  Truth  of  this 
Paradox  by  the  following  Experiment : 

A  fmall  Glafs  Bubble  X ,  of  the  Figure  in  the 
Scheme  annexed,  with  a  very  Bender  Neck,  and 
fo  well  poifed,  as  that  it  could  juB  float  in  the 
Water,  and  no  more,  being  provided,  was  put 
into  a  wide-mouth’d  Glafs  Velfel,  near  filled 
with  Water,  and  there  left  to  float  at  the  Sur¬ 
face  of  that  Liquor.  Then  a  Cover  or  Stopple  of 
Cork  was  well  fitted  to  the  Mouth  of  the  Glafs, 
and  was  thrufi  hard  into  it ;  after  which  there 
was  an  Hole  burnt  ( with  a  hot  Iron  )  thro’  the 
middle  of  the  Cork,  into  which  was  put  a  long 
Bender  Glafs  Pipe,  reaching  a  good  way  into  the 
Glafs,  and  Banding  perpendicularly  to  the  Sur¬ 
face  of  the  Cork. 

Alfo  in  another  Part  of  the  Stopple  was  ano¬ 
ther  fmall  Hole  burnt,  and  into  that  was  fitted 
another  fmall  Glafs  Tube,  which  lay  floping, 
but  yet  reached  a  pretty  way  down  below  the 
Cork. 

The  upper  Orifice  of  this  floping  Tube  was 
well  Bopt  with  Cement:  With  the  lame  Matter 
alfo  were  all  the  Junttures  between  the  Cork 
and  the  Glafs,  and  between  the  Tubes  and  the 
Cork,  carefully  Bopt. 

This  all  done,  the  Veflel  was  inclined  feveral 
ways,  that  the  Bubble  X  might  get  as  far  as  it 
could  from  the  Pipe  ;  and  then  more  Water  be¬ 
ing  poured  in  at  the  upper  Orifice  of  the  open 
Pipe  E  F,  till  it  reached  to  a  good  Height,  as 
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fuppofe  to  A-  in  the  faid  Tube,  the  Bubble  X 
would  prefently  fink  to  the  Bottom  of  the  Velfel, 
and  there  continue  as  long  as  the  Water  was  con¬ 
tinued  at  the  lame  Height  in  the  Tube  E  F  (the 
Reafon  of  which  you  have  already  in  Experi¬ 
ment  2.  Paradox  2.)  Now  this  proves,  That 
the  Preffure  of  the  Water  contained  in  the  Tube 
E  F,  doth  not  only  affeft  the  Parts  of  the  Water 
immediately  fubjacent  to  it,  but  alfo  thole  that 
are  remote  from  it ;  nay,  and  above  it,  fince  it 
could  force  the  Water  into  the  Bubble  X ,  and  fo 
make  it  fink,  tho’  it  lay  not  near  the  Orifice  F 
of  the  open  Tube, 


That  Water  may  be  made  to  deprefs  a  Body  lighted 
than  it  felj ,  as  well  as  to  buoy  it  up. 

A  llender  Glafs  Syphon  EFGHy  whofe  Ihora 
ter  Leg  G  H  was  about  three  or  four  Inches  long, 
and  turn’d  up  as  near  as  could  be  parallel  to  the 
longer  E  F,  was  dipt  in  Oil  of  Turpentine,  till 
the  Oil  filled  the  Ihorter  Leg,  and  role  to  an 
equal  Pleight  in  the  longer. 

Then  the  Orifice  E  being  fiopt  with  the  Fin¬ 
ger,  the  Pipe  was  moved  into  a  Glafs  Velfel  of 
fair  Water,  and  funk  down  there  till  the  Surface 
of  that  Liquor  was  about  half  an  Inch  above  the 
Surface  of  the  Oil  in  the  Syphon  ;  And  then  the 
Finger  being  removed  from  the  Top,  the  Oil  in 
the  Ihorter  Leg  was  immediately  driven  down¬ 
wards  about  an  Inch  ^  and  as  the  Tube  was  funic 
lower,  much  more,  till  at  lafi:  the  Oil  was  dri¬ 
ven  out  of  that  Leg  quite,  and  the  Water  follow* 


ing  it  fu pported  the  Oil  in  the  longer  Leg,  raif- 
ing  it  alfo  in  the  lame  Proportion.  The  Reafon 
of  which  is  obvious  from  what  hath  been  laid  in 
the  former  Paradoxes. 


H  Y  D 


H  Y  D 


Our  Author  found  alfo,  that  when  he  ufed  a 
Syphon  of  the  Figure  annexed,  the  Water  would 
foil  prefs  the  Oil  Horizontally  froln  L  to  M, 
then  downwards  from  M  to  N,  and  at  lafl  ( by 


finking  the  Tube  ftill  lower)  upwards  from  iVto 
P:  From  whence  it  appears,  that  Water  preffes 
againfl  any  Body  'placed  in  it  all  manner  of  ways, 
and  that  proportionably  to  the  Depth  of  the 
Body  in  it. 

PARADOX  IX. 

That  whatever  hath  been  faid  of  Pojlthe  Levity ,  a 
Parcel  of  Oil ,  lighter  than  Water ,  may  he  kept 
in  that  Lii[uor  without  afcending  in  it. 

This  may  very  eafily  be  experimented,  by  ta* 
king  only  a  finall  Glafs  Tube,  and  immerling  it 
an  Inch  or  two  under  Water :  Stop  the  upper 
Orifice  with  the  Pulp  of  your  Finger,  and  then 
a  Column  of  Water  of  an  Inch  or  two  in  length 
will  remain  fufpended  in  the  Tubek  Keep  it  fo, 
and  next  dip  the  fame  Tube  into  a  Veflel  of  Oil 
of  Turpentine,  and  removing  your  Finger,  as 
much  Oil  of  Tupentine  as  you  pleale  will  rife 


into  the  Tube  ;  which,  by  putting  on  your  Fin» 
ger  to  the  upper  Orifice,  may  be  there  eafily  fu* 
fpended,  as  the  Water  was  before.  Keep  it  fo, 
and  then  immerfe  the  Tube  in  a  Glafs  of  Water 
three  or  four  Inches  beneath  its  Surface,  and  you 
will  find  on  the  removal  of  your  Finger,  that 
the  Water  will  rife  up  into  the  Tube,  and  keep 
the  Parcel  of  Oil  fufpended  between  two  little 
Columns  of  Water.  The  Reafon  of  which  is  l’uf- 
ficiently  accountable  from  many  Things  already 
delivered. 


PARADOX  X. 

That  the  Caufe  of  the  Afcenfion  of  Water  in  Sy- 
phonsj  and  its  flowing  through  them ,  may  be 
explicated  without  having  recourfe  to  Nature’s 
Abhorrence  of  a  Vacuum. 


Provide  a  pretty  large  cylindrical  Glafs  Tube 
Veffel  of  about  j8  Inches,  or  two  Foot  long,  as 
A  BCD  $  provide  alfo  a  Syphon  of  two  Legs, 


K  F and  K  G,  with  a  hollow  Pipe,  as  K  E ,  open- 
ing  into,  or  communicating  with  them  ;  to  each 
of  thefe  two  Legs  of  the  Syphon  (one  of  which 
muft  be  longer  than  the  other)  tie  with  a  String 
a  Tube  of  Glafs  /  and  H ,  feafed  at  the  Bottom. 
Pour  then  in  Water  at  £,  and  let  it  run  out  at  I 
and  H,  till  it  hath  filled  the  Tubes  hanging  at 
the  Ends  of  the  Legs  of  the  Syphon  fo  far,  that 
the  End  of  each  Leg.  be  a  little  beneath  the  Sur* 
face  of  the  Water. 

This  done,  and  the  Pipe  and  Syphon  faflened 
in  its  trueereft  Pofition,  if  you  will  fill  the  Velfel 
A  BCD  with  Oil  of  Turpentine,  till  it  reach 
higher  than  the  Syphon  AT,  flopping  in  the  mean 
time,  if  you  pleafe,  the  upper  Orifice  of  the 
Pipe  EK  with  your  Finger. 
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After  this  you  will  find  the  Oil  to  prefs  fo  on 
the  Water  in  the  Tubes  1  and  A/,  as  to  force  it 
up  into  the  Legs  of  the  Syphon  as  high  as  K ; 
and  that  on  the  removing  of  your  Finger  from 
the  Top  E,  the  Water  will  begin  to  run  out  of  the 
upper  Tube  1  into  the  lower  one  AT,  as  in  or  thro* 
a  common  Syphon  or  Crane* 
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Now  ’tis  plain,  in  this  ingenioufly  contrived 
Experimment,  that  the  Water  runs  through  the 
Legs  of  the  Syphon,  tho’  the  Air  coming  down 
by  E  K,  hath  a  free  Communication  with  them 
both,  fo  that  here  no  fuga  Vacui  can  be  pretended 
as  the  Caufe  of  the  Waters  running  ;  but  that  ’tis 
plainly  occafioned  by  the  Preffure  of  the  (lighter 
Fluid)  Oil  of  Turpentine,  on  the  Surface  of  the 
Water  in  the  Tube  /,  till  it  force  it  up  into  the 
empty  Leg  of  the  inferted  Syphon  as  high  as  K, 
and  then  it  defcends  down  into  the  lower  Veffel  or 
Tube  H,  thro’  the  other  longer  Leg  of  the  Syphon. 
Indeed  the  Oil  will  gravitate  on  the  Surface  of  the 
Vol.  1. 


Water  in  both  the  Tubes  I  and  H  ;  and  there  be¬ 
ing  a  longer  Column  of  Oil  over  H,  than  there  is 
over  /,  by  about  an  Inch  in  length,  the  Preffure 
will  be  greater  on  the  Surface  of  the  Water  in  //, 
by  the  great  Weight  of  an  Inch  of  Oil  of  Turpen¬ 
tine.  But  t hen  it  mull  be  confidered,  that  the 
Column  of  Water  which  defcends  in  the  Leg  G, 
though  refilled  in  its  Motion  by  the  Weight  of  an 
Inch  of  Oil,  more  than  the  Water  which  tends 
downwards  in  the  Leg  F \  is  yet  alfo  longer  by  an. 
Inch  than  the  other  Column  of  Water  in  the  fhor- 
ter  Leg  F‘,  and  an  Inch  of  Water  of  the  fame  Di- 
menlions  being  heavier  than  an  Inch  of  Oil,  the 
Tendency  or  Motion  of  the  Water  mull  be  from 
F  towards  G,  not  from  G  towards  F ;  and  con- 
fequently  the  Syphon  will  work  or  run  that 
way. 

The  Application  of  this  Experiment'  to  the  Solu « 
tion  of  the  Motion  of  Water  through  Crane / 
or  Syphons  is  very  eafy  : 

For  when  once  a  Syphon,  by  Suftion  of  o  ther - 
wife,  is  filled  with  the  Liquor  ’tis  to  tranfmit ; 
if  the  Legs  of  it  be  not  above  34  or  35  Foot  in 
length,  and  one  of  them  be  longer  than  the  other, 
the  Liquor  mull  continue  to  run  thro’  it  as  long 
as  there  is  any  to  rife  in  it,  or  that  the  Syphon 
hold  flanch  :  For  fince  the  Preffure  or  Weight  of 
the  incumbent  Atmofphere  is  capable  of  railing 
Water  in  Pipes  (where  it  cannot  come  to  prefs)  to 
the  Height  of  34  or  35  Feet,  as  our  Noble  Virtuo- 
lo  proves  in  his  Fhyf  co-Mechanical  Experiments  ; 
and  here  being  manifeflly  no  Gravitation  of  the 
Air  on  the  Water  included  in  the  Syphon,  as  long 
as  the  Syphon  is  right- and  ilanch,  the  Water  mull 
continue  to  keep  running,  becaufe  the  Difference 
of  the  Preffure  of  the  Air  on  the  lower  Velfel  of 
Water,  and  on  the  upper,  being  nothing  near  lb 
conliderable  as  the  Difference  between  the  Weight 
of  the  Water  in  the  longer  Leg  of  the  Syphon, 
and  that  in  the  fhorter,  the  Tendency  or  Motion 
muff  be  out  of  the  fhorter  into  the  larger. 

But  then,  if  never  fo  little  an  Hole  be  made  irt 
the  Crane  or  Syphon,  or  any  Leak  be  there,  the 
Water  can  no  longer  run,  becaufe  the  Air  now 
comes  to  prefs  on  the  Water  within  the  Syphon, 
as  well  as  on  that  without  it,  and  conlequently 
muff  hinder  its  Courfe  of  running. 

PARADOX  XL 

That  a  Solid  Body ,  as  ponderous  as  any  known, 
tho ’  on  the  Surface  of  the  Water  it  will  fink  by 
its  own  Weight ;  yet  if  it  be  placed  in  a  greater 
Depth  than  that  of  20  Times  its  own  Thicknefs , 
it  will  not  fink ,  if  its  Defcent  be  not  afjifted  by 
the  Weight  of  the  incumbent  Water. 

Fill  a  deep  Glafs  Veffel,  of  about  two  or  three 
Feet  in  length,  (a  large  Tube,  fealed  at  the  End, 
will  do  very  well)  with  Water,  as  in  the  Figure  : 
If  then  a  little  Cylinder  or  Cube  of  folid  Brafs, 
as  E ,  be  any  where  placed,  either  at  the  Surface, 
Middle,  or  towards  the  Bottom  of  the  Veffel,  Hill 
it  mull  fink  to  the  Bottom,  becaufe  the  com¬ 
pound  Column  of  Water  and  Brafs  together 
(which  Brafs  is  almoff  nine  times  as  heavy  as 
common  Water  )  will  gravitate  or  prefs  more 
than  any  Column  of  Water  only  of  the  fame 
Length  "and  Diameter  ;  and  confequentlv  the 
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Brafs  will  difplace  the  Water  under  it,  and  fink 
lower  and  lower  till  it  come  to  the  Bottom ; 
and  this  is  the  Cafe  of  a  Stone,  or  any  other  heavy 
Body,  Sc.  But  yet,  if  you  fuppole  this  Piece  of 
Brafs  placed  on  the  imaginary  Surface  L  M, above 
9  times  its  depth  under  Water,  and  that  it  were 
poflible  to  keep  off  the  prelfure  of  the  Water  per¬ 
pendicularly  incumbent  upon  it,  it  is  not  reafo- 
nable  to  fuppofe,  That  the  Braft  fhould  fink  at 
all,  but  be  fupported  and  buoyed  up  there  :  For 
the  Brafs  can  m  this  Cafe  charge  the  Water  under 
it  at  F,  with  no  more  than  juft  its  own  proper 
and  abfolute  weight  $  whereas  all  the  other  Parts 
of  the  Surface  L  AZ,  are  charged  or  prelled  upon 
by  Columns  of  Water,  which,  fuppoling  them  to 
be  of  the  fame  Diameter  with  the  Piece  of  Brafs, 
or  fingly  heavier  than  the  Brafs,  becaufe  they  are 
above  9  times  as  long  as  the  Brafs  is  thick  j  and 


therefore  prefting  or  gravitating  more  on  L  M 
than  the  Brafs  doth,  mu  ft  keep  the  Brafs  fufpen- 
ded  ;  which  cannot  link,  becaufe  it  cannot  re¬ 
move  a  Weight  of  Water  heavier  than  it  felf. 
And  from  the  fame  Principles  ?tis  plain  from 
Realon,  That  if  the  Brafs  be  placed  yet  lower, 
and  the  Preffure  of  the  incumbent  Water  be,  as  be¬ 
fore,  taken  oft,  inftead  of  finking,  it  muft  needs 
rife,  and  be  forcibly  lifted  upward.  This  alfo 
muft  be  the  Cafe  of  a  Piece  of  Gold,  if  it  were 
placed  in  thefe  Circumftances,  in  a  Veflel  of  Wa¬ 
ter,  where  the  perpendicularly  incumbent  Preftiire 
was  kept  oft',  and  the  Gold  above  19  Times  its 
own  Thicknefs  in  the  Liquor. 

To  make  good  which  probable  Reafoning  by  Ex¬ 
periment,  our  Author  proceeded  thus  : 

A  large  deep  Glafs  Veflel  was  provided,  of  tire 
Figure  annexed,  which  was  filled  with  Water 
near  to  the  Top,  as  to  XY :  Then  at  the  Bottom 
of  a  Glafs  Tube,  open  at  both  Ends,  there  was, 


by  good  Cement,  faftened  a  Brafs  Valve,  into 
which  was  turned  and  fitted  a  Piece  of  folid  Brafs, 
E  F,  which,  tho?  it  would  flop  the  Valve  ex¬ 
actly,  would  yet  ealily  fall  out,  if  not  fufpended 


or  fupported  by  any  thing  :  To  the  upper  Side 
of  this  Brafs  Piece  E  F  let  there  be  a  Button 
faftened,  whereby  it  may,  by  means  of  a  String 
coming  up  through  the  Pipe  PD,  be  drawn  up 
clofe,  fo  as  to  flop  the  Valve. 

All  things  being  thus  fitted,  if  you  fink  the 
Tube  with  its  Valve  and  Brafs  Stopple, and  by  the 
String  keep  the  Stopple  fall  in,  till  the  Brafs  be 
about  nine  times  its  Thicknefs  beneath  the  Surface 
of  the  Water  in  the  Glafs  Veflel,  you  will  find, 
tho’  you  loofen  the  String,  that  the  Brafs  Stopple 
will  not  fall  out  5  becaufe  the  Valve  being  clofe, 
and  the  Sides  of  the  Glafs  Tube  not  capable  of 
being  permeated  by  the  Water,  there  can  no  more 
of  that  Liquor  prefs  upon  the  Brafs  Stopple  per¬ 
pendicularly  ;  but  whatever  Preffure  it  fiiftains, 
is  from  the  Tendency  of  the  Water  upwards, 
which  muft  needs  ferve  to  fypport  it,  fince  that 
is  greater  than  the  Weight  of  the  Brafs.  But  if 
you  raife  the  Tube  up  toward^  the  Top  of  the 
Water,  the  Brafs  Weight  over-balancing  there  the 
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PreiTure  of  the  Water  upward,  it  will  foon,  if 
not  held  by  the  String,  Hip  out  of  the  Valve  and 
fall  down,  and  the  Water  will  immediately  rile 
in  the  Tube. 

And  if,  inllead  of  railing  the  Tube  up  towards 
the  Surface  of  the  Water  XY,  you  lhouid  link  it 
down  much  deeper  toward  the  Bottom,  you  will 
find  that  this  Brafs  Stopple,  which  will  fall  out 
readily  in  the  former  Station,  will  now  liipport 
a  conliderable  Weight  (as  L )  faftened  to  it  by  a 
Bottom  made  on  the  under  Surface  of  it  ;  but 
that  on  the  railing  of  the  Tube  upward,  this  ad¬ 
ditional  Weight  will  make  the  Stopple  drop  out 
much  l’ooner  than  before  :  As  fuppofe,  when  the 
Tube  is  railed  only  to  the  height  of  three  or  four 
Inches,  Be-  which  Experiments  do  abundantly 
confirm  the  Truth  of  this  Paradox  ;  and  no  doubt 
can  be  made,  but  that  if  a  Gold  Stopple  had  been 
tifed  inllead  of  a  Brals  one,  and  the  Tube  let  down 
into  the  VelTe],  till  the  Gold  had  been  above  ip 
times  its  thicknefs  under  Water,  even  that  pon¬ 
derous  Metal  would  have  there  remained  without 
finking. 

N.  B.  This  Experiment  may  moji  readily  and  ea¬ 
sily  he  tried  (as  1  have  often  done  my  felf)  with 
Mercury :  If  you  take  a  Jlender  Glafs  Tube  or 
Pipe ,  of  about  4-  of  an  Inch  Bore ,  or  rather  left , 
and  dipping  the  lower  End  into  a  Vejfel  of  Mer- 
cury ,  you  then  fop  the  upper  End  with  your  Fin¬ 
ger  ,  by  which  means  you  may  keep  half  an  Inch , 
more  or  left,  of  that  ponderous  Fluid  fufpgnded  in 
the  Pipe  ;  and  then  if  keeping  your  Finger  thus , 
you  immerfe  the  Tube  into  a  long  Glafs  of  Water , 
till  the  little  Column  of  Mercury  be  more  than  1 3 
Cr  14  times  its  length  under  Water ,  you  will  find, 
cn  removing  your  Finger ,  that  the  Mercury  will  be 
kept  fufpended  -in  the  Tube  by  the  Prejfure  of  the 
Water  upward?  ;  but  that  if  you  raife  the  Tube 
up  but  a  very  little  above  the  former  Station ,  the 
Mercury  will  immediately  run  out :  Whereas ,  if 
before  you  had  removed  your  Finger  from  the  Top , 
you  had  funk  the  Pipe  fo  low ,  as  that  the  Mercury 
•were  12  or  14  Inches ,  &c.  below  the  Surface  of 
the  Water ,  that  then  the  Mercury  would  be  vio¬ 
lently  forced  up,  and  make  feveral  Afcents  and 
Defeats  in  the  Tube ,  till  by  degrees  it  had  gained 
its  proper  Station  in  it ,  according  to  the  Laws  of 
Specif  ck  Gravity. 

Indeed  this  Experiment  will  not  be  of  a  very 
long  Continuance ,  becaufe  the  Water  zvill  by  degrees 
get  up  between  the  Mercury  and  the  Sides  of  the 
Tube  ;  but  it  will  laf  a  few  Minutes ,  and  longer 
if  the  Tube  be  very  fender ,  which  is  time  enough 
to  fatisfy  any  one  of  the  Truth  of  this  Paradox. 

F  From  hence  may  the  Adhelion  of  the  two  po- 
lilhed  Marbles  together,  when  the  upper  is  fu- 
fpended,  and  a  great  Weight  hung  to  the  latter, 
be  eafily  accounted  for:  For  fmee  the  Atmo- 
fphere  prelfes  or  gravitates  with  its  tv  hole  Weight 
on  the  under  Surface  and  Sides  of  the  lower  Mar¬ 
ble,  but  cannot  do  fo  at  all  on  its  upper  Surface, 
which  is  clofely  contiguous  to  the  upper  and  fu- 
fpended  Marble,  it  mull  needs  keep  the  Stone 
buoyed  up  or  pendulous,  ’till  fucli  time  as  either 
the  Air  inlinuate  it  felf  in  between  the  Stones,  or 
that  a  Weight  be  affixed  to  the  lower  Stone, 
which  exceeds  the  Weight  of  a  Pillar  oi  Air, 
whole  Diameter  is  that  of  the  Marble,  and  its 
Height  reaching  to  the  Top  of  the  Atmofphere  : 


And  that  this  is  the  realon  of  their  Cohelion,  is 
plain,  becaufe  when  they  are  thus  liilpended, 
and  do  adhere  to  each  other  in  the  Receiver  of 
the  Air-Pump,  on  a  very  few  Pumpings  of  the 
Air  out  of  the  Receiver,  they  will  immediately 
disjoyn  and  fall  afunder. 

Thus  far  went  this  Excellent  Gentleman  :  But 
that  the  Mathematical  Reader  may  alfo  be  plea- 
fed  in  his  way  too,  he  has  the  following  lhort 
Account  of  Hydrofaticks ,  drawn  up  from  Dr. 
Wallis  and  fome  other  Authors. 

PROP.  I. 

Let  the  Vejfel  A  K I B  be  fil'd  with  Water ,  cr  any 
other  Fluid ,  whofe  Surface  we  fuppofe  to  be  even  ; 
( which ,  though  in  reality  it  will  not  be  a  Plane 
but  part  of  the  Surface  of  a  Sphere  concentric al 
with  the  Earth  ;  yet  we  fall  all  along  confder 
it  as  a  Plane ,  or  as  difering  infenfbly  from  one ; ) 
I  fay ,  if  this  Surface  be  fuppofed  even  at  frfy 
7 twill  fill  remain  fo. 

Which  is  thus  demon  Prated  : 

Let  the  even  Surface  A  B  of  the  VelTel  AKIB 
(See  Fig.  1 .)  be  either  not  prelfed  at  all,  or  elfe 
prelfed  equally  in  every  Part,  as  will  be  the  Cafe, 
allowing  the  PreiTure  of  the  Air,  which  is  an  Ho- 
mogeneal  Body  with  refpett  to  Gravity,  and  preR 
fes  equally  in  all  the  Parts  of  lo  fmall  a  Surface. 
Now  lince  the  Parts  of  the  Fluid  below  are  all 
afted  upon  by  Gravitation,  they  cannot  afeend, 
and  fo  elevate  any  part  of  the  Surface  A  B  ;  nor 
can  the  Fluid  1  ablide  in  one  part,  and  fo  be  ele¬ 
vated  in  another,  being  the  PreiTure  agamic  the 
Bottom  is  every  where  equal,  and  confequently 
hinders  one  another’s  Sublidence,  fuppoling  the 
Fluid  divided  into  any  number  of  equal  Columns : 
Hence  it  follows,  from  the  contrary  PreiTure  of 
thele  equal  Columns  at  the  Bottom  of  the  VelTe], 
that  there  earn  be  no  Motion  ;  that  is,  the  Surface 
will  remain  even  without  any  manner  of  Diftur- 
bance.  Q.  E.  D.  See  Dr.  Wallis’x  Mecha.  Prop.  8. 
Cap.  2.  de  defeenfu  gr avium. 


But  if  the  Fluid  be  put  out  of  this  State  by 
fome  external  Force,  fo  that  one  Part  of  it,  as  Z), 
( Fig.  i.)  be  elevated  above  the  reft,  do  but  re¬ 
move  the  Force,  and  it  will  return  to  its  former 
Horizontal  Polition,  partly  upon  the  Account  of 
its  Fluidity  ;  the  Parts  above  flowing  down- into 
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thofe  Places  that  are  below  them,  ahd  alfo  becaufe 
the  l'ubjeded  Part  C  being  more  preft  than  the 
other  Parts  of  the  Surface  A  B ,  this  Preifure  will 
be  continued  to  the  Bottom  of  the  VefTel ;  where, 
by  reafon  of  the  Reliftance  made  by  the  Bottom, 
it  will  be  communicated  to  thofe  Parts  that  are 
lefs  preft,  forcing  them  to  afcend  fo  long  till  the 
} Equilibrium,  be  again  reftored,  i.  e.  till  A  B  be- 
come  even  and  parallel  to  the  Horizon  :  So  that 
altho’  the  Surface  be  not  a  Plane,  as  it  was  fup- 
pofed  in  the  foregoing  Propofttion,  yet  if  the 
Force  be  removed  that  made  its  Surface  unequal, 
it  will  again  recover  its  former  State. 

There  may  be  fome  Accidental  Variations 
which  we  fhall  not  at  prefent  conlider,  as  that 
the  Parts  of  the  Fluid  may  happen  to  be  tena¬ 
cious,  Sc. 

If  the  Fluid  be  prefted  more  in  one  part  than 
another,  as  in  (7,  by  reafon  of  the  incumbent 
Body  D ,  (Fig.  i.)  (which  Body  is  luppos’d  to 
be  fpecilically  heavier  than  Air)  then  will  the 
part  of  the  Fluid  C  fubfide,  forcing  the  other 
Parts  of  A  B  to  rife,  in  order  to  make  way  for 
it;  and  this  will  happen  till  fuch  time  as  C  is  no 
more  prefled  than  any  other  Parts  of  the  Sur¬ 
face  A  B. 

And  what  we  have  laid  of  A  B  is  equally  true 
of  any  parallel  Surface  with  the  Fluid  ;  as  of 
E  F j  whole  Surface  is  Horizontal,  and  will  re. 
main  fo,  the  Preifure  being  every  where  equal  ; 
But  if  the  immerged  Body  A  be  fpecilically  hea¬ 
vier  than  the  Fluid,  the  l'ubjeded  Part  £,  as  fu- 
ftaining  a  greater  Weight,  will  be  depreft,  for¬ 
cing  the  Fluid  to  rile  in  the  Parts  about  E  L  and 
M  F ,  which  Parts  have  a  lefs  Preifure  upon  them 
than  the  Part  L  M. 
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COROLLARY  I. 

Fig.  I.  If  the  Body  D  be  precifely  as  heavy  as 
fo  much  Air  equal  to  it  in  Bulk,  then  will  NOy 
that  Portion  of  the  Surface  which  D  inlifts 
upon,  have  the  fame  Preifure  upon  it  with  A  N 
and  0  B  ;  and  confequently  the  Surface  will  re¬ 
tain  its  Horizontal  Polition,  as  having  ftill  every 
where  an  equal  Preifure  upon  it. 

COROLLARY  II. 

If  the  Body  D  ( Fig.  i.)  be  fpecilically  lighter 
than  Air,  and  if  it  be  fuppofed  not  to  fly  away, 
then  will  that  part  of  the  Fluid  it  inlifts  upon,  be 
lefs  prelfed  than  A  N  and  O  B ,  and  confequently 
will  rile  lo  high,  till  K  and  D  together  be  equal 
in  Weight  to  that  Column  of  Air  whole  Room 
they  polfeis ;  for  then,  and  not  till  then,  the  Prei¬ 
fure  upon  A  NO  B  will  be  equal. 


COROLLARY  III. 

If  the  Body  D  ( Fig.  3.)  be  fpecifically  heavier 
than  Air,  but  lighter  than  Water,  it  will  then 
deprefs  that  Part  of  the  Fluid  that  is  under  it, 
and  lublide  fo  far  into  the  Water  (fuppofe  to  G) 
until  the  Gravity  of  that  Part  of  it  which  is 
above  the  Surface  of  the  Water,  viz.  /.  bears  the 
lame  Proportion  to  as  much  Air  as  equals  it  in 
Bulk ;  As  the  Gravity  of  as  much  Water  as  is 
in  Bulk  equal  to  A,  ( viz.  I. )  bears  to  the 
Gravity  of  the  immerled  Part  G.  To  illuftrate 
which,  put  G  for  the  Gravity  of  /,  g  for  the  Gra¬ 
vity  of  an  equal  Portion  of  Air,  M  for  the  Gra¬ 
vity  of  A,  and  m  for  the  Gravity  of  L ;  then, 
before  the  parallel  Surface  E  F can  have  an  equal 
Preifure  upon  it,  G  M  muft  be  equal  to  g  m. 
( i.e.)  G  :  g'.'.m:  M. 

COROLLARY  IV. 

If  D  or  H  (Fig.  i.J  be,  Bulk  for  Bulk,  heavier 
than  Water,  then  will  C  and  £7,  the  [Parts  they 
inlift  upon,  have  a  greater  Preifure  upon  them 
than  the  other  Parts  of  the  two  Surfaces  A  B  and 
E  F ;  and  this  will  be  every  where  true,  lb 
that  D  or  H  muft  link  to  the  Bottom  of  the  Vef- 
fel  A  L. 

COROLLARY  V. 

r  If  D  ( Fig.  I. )  be  precifely  as  heavy  as  Air, 
then  (by  Cor.  i.)  it  will  inlift  upon  the  Surface 
without  fubliding  at  all  ;  for  it  will  be  the  fame 
thing  as  if  lo  much  Air  preft  in  the  room  of  it  : 
But  if  it  be  fpecilically  as  heavy  as  the  Fluid  it  is 
immerged  in,  then  where  ever  it  be  placed  within 
the  Fluid,  there  it  will  remain  ;  for  as  to  Gravi¬ 
tation,  there  will  be  no  Difference  between  the 
Fluid  and  it. 

PROP.  II. 

If  k  he  a  Body  fpecifically  lighter  than  B,  (Fig.  4.) 
an  equal  Portion  of  the  Fluid  ( in  which  it  is  im¬ 
merged  )  then  will  it  rife  with  a  Force  proportio¬ 
nable  to  the  Excefs  of  Gravity  p/B  -j-  above  A. 
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Bemonf  ration. 

For  the  Gaavity  of  A  put  x  ;  for  that  of  B , 
(y  reprefenting  the  Excels  of  Gravity  of 
B  above  A )  then  take  a  Body,  as  Z),  with  the 
Gravity  y,  and  let  D-\-A  be  immerged  in  theVelTbl 
A  B  C  D)  and  it  will  fublide  fo  far,  till 
xl'.y:  is  to  the  Gravity  of  a  Quantity  of  Air 
equal  to  Z),  (which  becaufe’tis  very  inconliderable, 
may  be  negle&ed)  or  till  Z>,  a  Quantity  of  Water 
equal  in  Bulk  to  the  immerfed  part  A ,  fhall  be 
equal  in  Gravity  to  the  whole  Z)  -j-  A  :  But  a 
Quantity  of  Water,  equal  in  Bulk  to  A ,  lhall  (by 
the  Suppolition)  have  its  Gravity  equal  to  the 
Gravity  of  D  -J-  A  •  therefore  A  is  the  part 
immerled. 

From  this  A ’Equilibrium  it  is  evident,  That  the 
Force  with  which  A  prelfes  upwards,  is  equal  to 
the  Gravity  of  Z)  downwards ;  but  the  Gravity 
of  D  is  equal  to  the  Excels  of  Gravity  of  B  above 
A  ;  therefore  A  alcends  with  a  Force  propor¬ 
tionable  to  the  Excels  of  Gravity  of  B  above  A. , 

a.  e.  d . 

prop.  m. 

If  the  Body  A  (Fig.  4.)  be  fuppofed  heavier  than  B, 
( an  equal  Portion  of  the  Fluid  in  which  it  is 
immerged  )  it  gravitates  with  the  Excefs  only 
of  its  Gravity  above  that  of  B. 

Demonf ration. 

Let  the  Gravity  of  B  be  =r  at,  and  that  oO- 
*  +yi  then  thefe  two  Forces  being  dire&ly  con¬ 
trary,  a.'  and  a:  aeftroy  one  another,  fo  that  A  only 
gravitates  withy,  the  Gravity  by  which  A  exceeds 
B.  C[.E.D. 

COROLLARY. 

Hence  it  is  manifeft,  That  of  Bodies  iminer- 
fed  in  Water,  or  any  other  Fluid,  we  only  per¬ 
ceive  the  Difference  between  the  Weights  of  the 
immerfed  Body,  and  of  fuch  a  Quantity  of  Wa¬ 
ter,  or  any  other  Fluid,  in  which  the  Body  is 
immerfed,  which  is  equal  to  the  Bulk  of  that 
Body. 

P  R  O  P  IV. 

••••;!  I;-:'  I 

All  Fluids  prefs  upon  fubjefled  Bodies  according 
to  their  perpendicular  Altitude,  and  not  accor¬ 
ding  to  their  Latitude. 
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Which  is  thus  demondrated. 

Let  there  be  a  VelTel  ALBMHCDE  full  of 
Water,  (Fig.  5.)  then  becaufe  the  Column  B  F  is 
heavier  (becaule  longer)  than  ZfG,  ’tis  certain, 
that  if  the  VelTel  was  open  at  H,  G  H  would 
alcend  till  fuch  time  as  the  Col  urns  B  F  and  iff  H 
were  in  an  A Equilibrium  ;  or  of  an  equal  Height  ; 
but  feeing  the  VelTel  at  ft  is  Ihut,  and  confe- 
quently  hinders  G  H  from  afcending,  the  Preffure 
upwards  upon  H  is  equal  to  the  Difference  of  the 
two  Columns  B  F and  H  G,  i.  e.  B  L.  And  fince 
all  Prelfure  is  reciprocal,  i.  e.  as  much  as  H  is 
prelfed  upwards  by  the  Liquor,  fo  much  it  pref- 
les  the  Liquor  downwards  againll  the  Bottom, 
Vol.  I. 


(Aftion  andRe-aftion  being  always  equal  one  to 
another  :  )  If  to  this  Prelfure  be  added  the  Gravity 
of  G  H ,  the  Prelfure  upon  the  Bottom  G,  will  be 
the  fame  as  if  it  had  the  entire  Column  B  F  in¬ 
filling  upon  it. 

The  lame  may  be  demondrated  of  all  the  red: 
of  the  equal  imaginary  Columns ;  and  conle- 
quently  ’tis  evident,  That  the  Bottom  of  the  Vel- 
fel  E  D  fultains  as  great  a  Prelfure,  as  if  NEO  D 
were  full  of  Water.  Q.  E.  D . 

S  C  H  0  LIU  ZJZ,  by  Mr.  Litton. 

The  Momenta  of  Fluids  prelfing  upotl  any 
Fund,  may  be  look’d  upon  as  Produtts ;  the 
Quantity  of  Matter  being  one  of  the  Fattors  that 
compofe  thefe  Momenta  \  The  other,  iheprejfng 
Velocity ,  gravitating  Conatus,  or  whatever  elle 
you.  pleale  to  call  it;  only  remember,  that  in 
the  following  Confiderations  I  lhall  make  ufe  of 
the  Word  preffive  Velocity ^  as  being  the  fitted:  I 
can  at  prelent  think  of. 

;  /  S  case  1. 

In  Velfels  having  equal  Altitudes,  tho’  different 
Forms,  the  Momenta  will  be  equal  from  Prop.  4. 
therefore  their  Quantity  of  Matter,  and  preffive 
Velocities,  will  be  reciprocally  proportional  :  So 
in  the  Cylindrick  Vedel  BC  F  E  (Fig.  6.)  and 
the  Conical  one  L  G  E,  the  Moments  being  equal, 
the  Quantity  of  Matter  in  the  former  :  will  be  to 
the  Quantity  of  Matter  in  the  latter  reciprocally : : 
as  the  preffive  Velocity  of  the  whole  Fluid  in  tlie 
latter  :  is  to  that  in  the  former.  But  the  Ratio 
of  their  Quantities  of  Matter  is  known  from  Ge¬ 
ometry  j  therefore  the  Ratio  of  their  preffive  Ve¬ 
locities  will  be  known  too. 


3  Lll 


CASE 


I  (I  I 


K  Y  D 
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CASE  n. 

In  the  Veifel  L  CF \  (as  in  the  foregoing  Figure) 
’twill  be  .an  eafy  thing  to  find  the  Momenta  of 
the  Fluid  preffing  upon  the  leveral  imaginary 
prrallel  Funds,  as  C  F ,  I  Ky&c.  for  the  Momen¬ 
tum  of  LCF:  Is  to  the  Momentum  of  L  I K  : : 
As  the  Momentum  of  the  Cylinder  B  C F  E  :  to 
the  Momentum  of  the  Cylinder  GIKH.  But 
univerlally,  the  Momenta  of  Cylinders  are  as  their 
Altitudes,  by  the  laR  ;  Therefore  let  LCF  be 
what  Figure  it  will,  the  Preffure  upon  a  Fund, 
as  IK:  Is  to  the Prelfure  upon  a  Fund,  as  C F  in 
the  Veifel  continued  fo  far  : ;  as  the  Abfciffa  La'.' 
Is  to  the  Ablcilfa  L  0  ;  that  is,  as  la  to  CO: 
And  if  you  fuppole  it  a  parabolick  Veifel,  as  I  a  ({■, 
to  CO  </,  &c. 

N.  B.  We  here  con/lder  the  Fund  I  K,  as  making 
a  diJiinSl  VeJJel ,  and  not  meerly  an  imaginary  one ; 
fo  that  L  I  K  and  LCF  may  be  confidered  as  two 
diJiinSl  Vejftls. 

From  what  is  faid  may  be  found  the  Proportion 
of  the  prelfive  Velocities  in  the  Velfels  ACF,  LI  K ; 
for  we  know  the  Ratio  of  their  Momenta,  and 
the  Ratio  of  their  Magnitudes ;  therefore  that  alfo 
of  their  preffive  Velocities,  the  other  Faftor  of 
their  Momenta,  will  be  known  too. 

But  the  Momenta  of  Velfels  of  different  Heights, 
having  the  lame  common  Fund,  will  be  as  thole 
Altitudes. 
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Suppofe  A  D  and  A  C  two  parabolick  Velfels, 
having  the  fame  common  Ablcilfa  A  B  ;  then  will 
their  Momenta  upon  the  common  Fund  A  By  be  as 
their  Ordinates  B  C and  B  Dy  /.  e.  as  the  Area’s  of 
the  two  Semi-parabola’s  A  D  B  and  A  C By  or  in 
a  Sub-duplicate  Ratio  of  their  Parameters,  as  is 
evident  from  Conicks. 

Likewile  in  Hyperbolical  and  Elliptical  Velfels, 
having  the  fame  tranfverfe  Diameter  and  Ablcilfa 
common  to  both,  the  Prelfure  upon  the  common 
Ablcilfa,  as  a  Fund,  will  be  as  the  Area’s  A  C  B 
and  A  C  D  of  the  Semi-Ellipfis  and  Semi-Hyper¬ 
bola. 

CASE  III. 

But  now  we  come  to  confider  the  Velfels  L  IK 
and  LCF,  (Fig.  6.)  as  communicating  with  each 
other  :  And  here  the  preffive  Velocities  will  be 
very  different  from  what  they  were  in  the  former 
Suppofition  :  In  order  to  exprefs  the  Proportions 
of  which,  we  mull  confider  the  Momenta  of  the 
leveraj.  Portions  of  the  Fluid  taken  from  the  Ver¬ 


tex,  and  imagin’d  to  be  cut  off  by  Plains  parallel 
to  the  Bafe  :  And  firfi,  the  Momentum  of  the 
Portion  L  IK,  upon  the  Fund  CF,  is  equal  Mo¬ 
mentum  of  A  M  B  Ny  on  the  Fund  D  C  y  there¬ 
fore  the  Momentum  LC  F :  Is  to  the  Momentum 
of  LI K::  As  the  Momentum  of  the  Cylinder 
AB  DC  :  To  the  Momentum  of  the  Cylinder 
A  M  B  N,  i.  e.  as  L  <9,  L  a.  But  having  the 
Momenta’s  and  Quantities  of  Matter,  we  can 
eafily  find  the  other  Faftors  ;  that  is,  the  preffive 
Velocities  of  LCF  and  A  /  AT,  upon  the  Fund 
C  F  $  which  may  be  exprelfed  thus  : 

The  Ratio  of  the  Momenta’s  is  equal  to 

LCF 

and  the  Ratio  of  the  Magnitudes  is  equal  to  FTki 

therefore  the  Ratio  of  the  preffive  Velocities  will 

,  LO  x  L 1  K 
be  —  ■  ■  • 

L  a  x  L  C  P 

CASE  IV. 

To  compare  together  the  preffive  Velocities  in 
both  thefedifiintt  Cafes,  (viz.  2,  3.)  ’twill  be  only 
necelfaryto  confider,  That  in  the  Firfi  Cale,  where 
we  imagined  a  different  Fund,  as  1  Ky  the  Mo¬ 
mentum  of  the  Portion  L  I  Ky  is  equal  to  that  of 
the  Cylinder  G  HI K ;  and  in  the  latter  Cafe, 
where  we  fuppofe  all  one  and  the  lame  Veifel, 
and  fo  the  Fluid  L  I K  preffing  on  the  Fund  C F, 
that  then  the  Momentum  of  that  Portion  L  I Ky 
will  be  equally  the  Momentum  of  the  Cylinder 
AMBN,  therefore  the  two  Momenta’s  being 
as  the  Cylinders  A  M  B  N ;  and  G I K  /Z,  (which 
have  equal  Altitudes)  will  be  as  M  N  to  I  Ky  i.e. 
as  NP  :  I K. 

But  having  the  Ratio  of  the  Momenta’s,  wp  have 
alfo  that  of  the  preffive  Velocities  of  one  and  the 
fame  Quantity  of  the  Fluid  L  I  Ky  when  concei¬ 
ved  as  preffing  upon  the  Fund  I K  in  one  Cafe, 
and  on  the  Fund  CF  in  the  other. 


Let  B  E  (  Fig.  8. )  be  a  Vefiel  fill’d  with  Mer¬ 
cury  to  the  Altitude  A  E  ;  then,  as  in  the  way  of 
making  the  Torricellian  Experiments,  take  a  pretty 
long  Glafs  Tube,  Ihut  at  the  End  D,  but  open  at 
Cy  which  fill  with  Mercury  ;  and  flopping  the 
open  End  Cy  invert  the  Tube,  and  put  the  faid 
End  C  into  the  Mercury  BE:  ’Tis  evident  from 
the  firfi  and  general  Propofition,  That  if  the  Mer¬ 
cury  contained  in  the  Tube,  prefs  more  upon  C , 
than  the  Air  upon  the  other  Parts  of  the  Mercury 
<  which 
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which  are  eXpofed  to  it ;  ’tis  evident,  I  fay,  That 
the  Mercury  in  the  Tube  will  defcend  fo  far, 
(fuppofe  to  l )  till  the  Prelfure  be  equal  on  all 
the  Parts  of  the  Surface  of  the  Bagnant  Mercury 
in  the  Velfel  i  But  it  the  Mercury  in  the  Tube 
prefs  lets  upon  C,  than  the  external  Air  does  oh 
the  Mercury  without,  then  the  Mercury  withih 
the  Tube  will  afcend  fo  high,  till  the  Prelfure  of 
the  Mercury  within  the  Tube  be  equal  to  that  of 
a  Column  of  Air  of  the  fame  Diameter  in  any 
Part  of  the  Velfel  without. 

This  is  clear  from  Prof.  I.  and  needs  no  other 
DemonBration- 


fcut  here  it  may  be  enquired,  Why,  if  the  erea 
Tube  C  /  (  Fig.  9.)  be  put  in  an  oblique  Polition, 
as  in  G  E,  the  Quickfilver  lhould  notwithBand- 
ing  be  found  at  the  fame  perpendicular  Height  as 
before  ;  fince  G  E  being  longer  than  Cl ,  ’tis  cer¬ 
tain  there  mud  be  more  Mercury  contained  in  that 
than  in  this. 

To  this  I  Anfwer  1 

The  Figure  of  the  Surface  of  the  Mercury  in  the 
Bale  h  of  the  Tube  E  Gy  will  become  Elliptical, 
and  confequently  enlarged  by  this  oblique  Politi¬ 
co  ;  for  tho’  it  will  be  of  the  fame  Breadth  dill, 
yet  it  will  be  fo  much  longer,  as  is  the  Ratio  of 
the  Diameter  £',  to  the  Diameter  C :  i.  e.  as  the 
tranfverfe  Axis  of  that  Ellipiis  to  its  Conjugate. 

But  1  lhall  demondrate,  That  the  Diameter  of 
the  Bale  C  l  Is  to  the  Tranfverfe  of  the  Bale  E  : : 
As  the  Length  of  the  Tube  Cl  l  Is  to  the  Length 
of  the  Tube  E  F. 

For  fuppofe  L  C  M  the  Bafe  of  the  erefl  Cylin¬ 
der  CD,  which  will  be  a  Circle  ;  and  N C 0  the 
Bale  ofit  cut  obliquely,  which  will  be  an  Ellipiis. 


Then  let  the  Cylinder  C D  be  reclined  into  the 
Polition  £  G,  fo  that  N CO  may  become  NE  0\ 
i.  e.  in  an  Horizontal  Polition  ;  the  Cylinder  E  F 
will  be  equal  to  an  erett  Cylinder  upon  the  fame 
Elliptical  P.3fe  N E  0,  and  between  the  fame  Pa¬ 
rallels  H  F,  NO:  From  F  therefore  let  fall  FC 
perpendicular  to  NE  O  produced,  and  by  this 
means  we  fhall  have  the  Triangles  F EC  and 
ENL  fimilar ;  for  the  Angles  at  Cand  L  are 
right,  and  the  Angle  F E  C  —  L  N F,  feeing  each 
of  them,  together  with  L  E  N,  makes  a  Right- 
Angle  :  Therefore FE  :  FC  (is  Cl)  : :  NE:  EL 
::  2  N  E:  2  E  A ;  Or  as  the  Bafe  E  :  Is  to  the 
Bafe  C.  Q  E.  D. 

And  now  the  Reafon  plainly  appears,  why  more 
Mercury  is  kept  fufpended  in  EG  than  i n  Cl; 
( J  For  the  Bale  E  of  the  oblique  Tube  EG  t 
Is  as  much  greater  than  the  Bafe  C  of  the  ereft 
Tube  CD  : ;  As  is  the  Length  of  the  Former  t 
Than  the  Length  of  the  Latter. 

But  then  it  may  be  farther  enquired,  Why,  in 
the  two  equal  Cylinders  EF  and  E  H,  (Fig.  10.) 
the  Mercury  lhould  not  rife  higher  in  the  Former 
than  in  the  Latter,  fince  Dr.  Wallis  has  demon- 
drated.  Cap.  2.  Prop.  19.  That  equal  Bodies  gra¬ 
vitate  in  Proportion  to  their  Declivities;  and  con¬ 
fequently  the  Gravity  of  the  Fluid  within  the 
Tube  E  F,  being  weaken’d  by  the  obliquity  of 
the  Tube,  ’tis  but  reafonable  to  fuppofe,  That 
the  Mercury  fhould  be  raifed  to  a  greater  Height 
than  in  the  ereftTube  E  //,  whole  Polition  does 
not  at  all  weaken  or  hinder  the  Gravitation  of  the 
Fluid. 

But  here  it  ought  to  be  confider’d,  That  tho’  the 
Gravity  of  the  Fluid  in  the  Tube  EF  be  lelfened 
in  proportion  to  the  obliquity  of  the  Tube,  yet 
at  the  fame  time  the  Prelfure  upwards  is  weaken’d 
or  hinder’d  in  the  fame  Proportion,  the  Angles 
E  FC  and  F EH  being  equal ;  fo  that  here  is  a 
fort  of  Compenfation  made,  and  the  fame  Force 
which  keeps  the  Mercury  fufpended  in  E  if,  will 
be  no  more  than  fufficient  to  buoy  up  that  in  E  F 
of  an  equal  Altitude  with  the  Former. 

Alfo,  Since  Tubes  and  Veffels,  having  the  fame 
or  equal  Bafes  and  Altitudes  with  Cylinders  and 
Prifms,  lliay,  notwithftanding,  contain  more  or 
lefs  Mercury  than  thofe  Cylinders  and  Prifms 
(as  is  apparent  from  Fig.  11.)  it  may  very  reafo* 


nably  be  afk’d,  Why  the  Mercury  Bands  at  the  fame 
Height  in  all  ?  viz.  Why  in  the  Tube  C  with 
a  round  Head,  the  Mercury  fhould  Band  at  the 
fame  Height  that  it  does  in  the  Cylinder  C7,  upon 
the  fame  or  an  equal  Bale  ?  And  why  in  the  Velfel 
D KB ,  it  fhould  not  rife  higher  than  it  does  ia 
ED  B  F  l 

The 
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The  Reafon  of  thele  two  Phenomena  I  take  to 
be  this : 

Firft,  In  the  Tube  C  H,  the.  Mercury  contain’d 
in  the  Head,  without  the  inlcribed  Tube  C  7,  is 
not  iupported  by  the  Bale  C,  but  by  the  Sides  of 
the  Head  of  the  Tube;  and  conlequently  the  P ref- 
lure  upon  C,  is  the  fame  in  both  Tubes  C H,  Cl ; 
therefore  the  Altitude  of  the  Mercury  in  both  of 
them  mu  ft  be  the  fame. 

Secondly,  Although  the  Veflel  D  K  B  be  much 
lels  than  theCircumlcribing  one,  yet  it  will  be  an 
eafy  Matter  to  account  for  the  Mercury’s  riling  no 
higher  in  that  than  in  this ;  for  at  thole  Parts  of 
the, Bale,  asC,  where  the  Mercury  has  a  free  Afcent, 
it  arifes  to  a  certain  determinate  Height,  as  (77, 
in  the  Velfel  D  K  B  ;  but  the  Alcent  of  the  other 
Parts  D  E  and  E  B ,  is  impeded  by  the  Sides  of 
the  Velfel  D  K  and  K  B ,  as  much  as  if  EDI 
preft  upon  it ;  therefore  it  cannot  rife  any  higher 
than  the  Mercury  in  the  circumlcribing  Velfel 
EDBF. 

PROP.  V. 

If  the  Mercury  in  the  Tube  C  D  (See  Fig.  p.)  be 
kept  fufpended  at  the  Altitude  C  I,  yet  if  the 
Aggregate  of  the  Tube  and  Mercury  be  left  to  it 
Jeff  to  defcend  freely ,  it  zvill  fink  into  the  fag- 
nant  Mercury  fo  far ,  till  the  Gravity  D  I  or 
DC  ( the  Part  above  the  Surface  AB)  bears  the 
fame  Proportion  to  the  Gravity  of  as  much  Air 
equal  to  it  in  Bulk  : :  As  the  Weight  of  a  Quan¬ 
tity  of  Mercury  equal  in  Bulk  to  that  Part  im- 
merfed ,  bears  to  the  Weight  of  the  immerfed 
Part  of  the  Tube ,  together  with  the  Mercury 
included  in  C  I. 

h  . 

/ 

For  the  Air  upon  the  outfideZ),  of  the  Top  of 
the  Tube  D  C,  is  very  nearly  equal  to  the  Prelfure 
xf  the  Air  upon  the  other  Parts  of  the  Surface  of 
the  Mercury  A  B  ;  but  this  Prelfure  upon  the  Top 
of  the  Tube  being  added  to  the  Prellure  of  the 
included  Mercury,  together  with  the.  Weight  of 
the  Tube,  will  make  the  Prelfure  upon  C  more 
than  double  to  the  Prelfure  upon  any  other  Parr, 
being  the  Eftttt  of  a  double  Column  of  Air  of  the 
Diameter  of  the  Tube  :  And  the  Weight  of  the 
Tube  and  incumbent  Air  being  not  fuftained  other- 
ways,  (  by  Cor.  3.  Prop.  1.)  the  Tube  will  fubfide 
fo  far,  till  the  Part  above  the  Surface  bears  the 
lame  Proportion  to  as  much  Air  equal  to  it  in 
Bulk,  as  a  Quantity  of  Mercury  equal  in  Bulk 
to  the  Part  nnmerled,  bears  to  the  immerfed  Part. 
Q.  E.  D. 

COROLLARY  I. 

If  the  Tube  D  I  be  kept  fufpended  with  its 
End  C  juft  under  the  Surface  of  the  Mercury, 4the 
weight  or  tendency  of  the  Tube  downwards,  is 
equal  to  the  Gravity  of  a  Column  of  Air,  inlift- 
>  ing  upon  the  Top  of  the  Tube  D  7,  together  with 
the  Excels  of  the  Gravity  of  the  Tube  above  an 
equal  Portion  of  Air ;  or,  which  is  nearly  the 
fame  thing,  equal  to  the  Weight  of  the  inclofed 
Mercury  D  C9  together  with  the  forementioned 
Excels. 

COROLLARY  II. 

But  if  D  C ,  the  Altitude  of  the  inverted  Tube, 
be  lefs  than  C  7,  (where  the  Mercury,  as  in  a 


common  Barometer,  would  ftand,  were  it  (not 
hinder’d)  and  conlequently  if  the  Air  prefs  more 
upon  the  other  Parts,  than  the  MeTeury  D  C  does 
upon  C ;  then  will  lo  much  of  the  Weight  of  the 
Tube  and  Mercury  be  abated,  or  fo  much  Weight 
may  be  fuppofed  to  be  taken  out  of  the  Scale F, 
(  Fig.  12.)  as  is  equal  to  the  Excefs  of  the  Prel- 
fure  upon  the  other  Parts  above  that  upon  C;  for 
the  Force  upwards  in  C  can  fuftain  fo  much  Mer¬ 
cury,  as  is  contain’d  in  a  Tube  whole  Altitude 
is  Cl:  Therefore  if  the  Altitude  CD  be  lefs  than 


C7,  ’tis  plain  the  Prelfure  upwards  at  C  will  be 
able  to  buoy  up  as  much  more  Weight  than  DC, 
ns  DC  wants  of  C7;  that  is,  fo  much  Weight 
may  be  taken  out  of  the  Scale  F,  to  bring  it  to 

an  1 'Equilibrium 

For  the  Prelfure  of  the  incumbent  Air  upon  the 
Parts  of  the  Surface  AB  furrounding  C,  is  fuffici- 
ent  to  fuftain  either  a  Column  of  Air  of  an  equal 
Weight  with  the  former,  or  amixt  Column  made 
up  of ’em  both,  which  does  not  exceed  the  Gravity 
or  one  of  them,  but  cannot  fuftain  them  both  to¬ 
gether,  or  any  thing  more  than  what  is  equal  to 
the  Gravity  of  one. 

Suppofe  the  Part  C  of  the  Surface  of  the  Mercu¬ 
ry  A  B  (  Fig.  12.)  expoled  to  the  open  Air,  then 
there  will  be  fuftained  a  Column  of  the  incumbent 
Air,  equal  to  what  is  fuftained  by  every  other 
equal  Part  of  the  Surface  ;  but  neither  Mercury, 
nor  any  thing  elle  more  intenlively  or  fpecifically 
heavier  than  Air,  for  that  would  deftroy  the 
/ Equilibrium ,  by  Prop.  I. 

2.  If,  as  in  the  Torricellian  Experiment,  which 
fuppole  made,  the  Prellure  of  the  incumbent  An? 
be  kept  from  attmg  upon  C  by  7,  the  Top  of  the 
Tube  C  7,  or  any  how  elfe  ;  the  Prelfure  at  C  up¬ 
wards  will  then  fuftain  a  Column  of  Mercury  equal 
in  Gravity  to  a  Column  of  Air  upon  the  fame  Bafe, 
but  it  can  fuftain  nothing  elfe  ;  lo  that  the  Tube, 
with  the  incumbent  Column  of  Air  upon  the  Top 
of  it,  muft  be  fuftained  fome  other  way,  either  by 
the  Hand,  or  by  an  equal  Weight  in  the  oppolite 
Scale,  &c. 

3.  If  the  Prellure  of  the  incumbent  Air  be  kept 
oft' only  in  Part ;  that  is,  if  the  Pondus  in  the  Scale 
F,  be  lefs  than  the  Gravity  of  the  Air  refting  upon 
the  Top  of  the  Tube,  and  the  Tube  it  felf ;  then 
Cwill  fuftain  a  mixt  Column,  i.  e.  partly  of  Air, 
part  of  Mercury  :  And  the  Quantity  of  Air  lii- 
ftained  by  C,  is  equal  to  the  Excefs  of  the  \Peigfit 
of  the  incumbent  Air  and  Tube  above  the  Pcnduk 
P ,  and  the  Mercury  within  the  Tube  wants  juft 
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*o  much  of  the  Weight  of  the  Mercury  in  the  Jail 
Cafe,  as  that  Excels  amounts  to. 

4.  If  the  Pondus  in  the  Scale  P,  be  greater  than 
the  Weight  of  an  incumbent  Column  upon  the 
Top  of  the  Tube,  together  with  the  Tube  it  lelf, 
then  it  will  elevate  the  Tube  out  of  the  Mercury. 


mers’d  ;  for  if  you  take  a  very  flender  Tube,  ope'1 
at  both  Ends,  and  put  one  End  in  a  Velfel  of  Wa¬ 
ter*  the  Water  within  the  Tube  will  be  found 
l'omething  above  the  Level  of  the  Wajer  without* 
more  and  more  proportionably  to  the  Small ncls 
of  the  Tube  in  which  the  Experiment  is  made. 


This  Matter  will  Bill  be  more  clear  by  the  fol¬ 
lowing  In  fiances. 

Suppofe  C,  ( Fig.  11.)  that  Part  of  the  Surface 
A  B  upon  which  the  Tube  infills,  to  be  fo  large, 
as  that  being  expofed  to  the  open  Air,  it  can  fu- 
fiain  a  Column  of  Air  of  10  Ounces :  Then  if  the 
Torricellian  Experiment  be  made,  and  C  be  defen¬ 
ded  from  the  Gravitation  of  the  Air  upon  it,  then 
will*  in  its  room,  be  fufpended  a  Column  of  Mer¬ 
cury,  or  any  other  Fluid  which  does  not  exceed 
10  Ounces. 

Let  us  imagine  the  Weight  of  the  Tube  to  be 
two  Ounces ;  then  will  the  Weight  of  the  Tube, 
together  with  the  incumbent  Air,  be  equal  to  12 
Ounces  nearly,  (I fay  nearly,  for  any  one  will  per¬ 
ceive,  from  Prop.  5.  that  it  wont  be  exaftly  fo  ;) 
from  which  Prelfure  C mull  be  entirely  freed,  which 
may  be  done  by  the  Hand,  or  by  12  Ounces  in 
the  Scale  P. 

Now  let  us  fuppofe  4  Ounces  taken  out  of  the 
Scale  P,  then  there  will  remain  only  8,  which 
cannot  be  a  Balance  for  12  :  Therefore  the  Tube 
DC  will  link  down  into  the  Bagnant  Mercury* 
(the  Prelfure  downwards  upon  C  being  greater  by 
4  Ounces*  than  the  Prelfure  any  where  elfe  on  the 
Surface  of  the  liagnant  Mercury)  till  the  molded 
.  Mercury  weigh  only  6  Ounces. 

But  here  it  may  leem  ffirange,  Why  8  Ounces  in 
'  the  Scale  P,  can  buoy  up  the  Tube  equal  to  .2 
Ounces,  added  to  the  Weight  of  the  incumbent 
Air  equal  to  10  Ounces :  But  the  Realon  of  this 
is  evident ;  for  the  Prelfure  upwards  in  C,  is  4 
Ounces  greater  than  any  where  elfe  ;  or,  which  is 
the  lame  Thing,  4  of  thofe  12  Ounces  (the  Weight 
of  the  Tube  and  incumbent  Air)  will  not  be  per¬ 
ceived,  by  reafon  of  the  contrary  Tendency  of  the 
Mercury  upwards  at  C;  fo  that  there  will  remain 
only  8  Ounces,  equal  to  the  Weight  of  the  Pondus 
in  P. 

But  if,  inBead  of  4  Ounces,  the  whole  Pondus 
had  been  taken  out  of  the  Scale  P,  C  would  then 
have  a  greater  Prelfure  upon  it  than  it  is  able  to 
bear,  and  confequently  will  give  way,  and  fuller 
the  Tube  and  Mercury  to  link  quite  down  to  the 
Bottom  of  the  Velfel. 

If,  inBead  of  4  Ounces,  2  only  had  been  taken 
out  of  the  Scale  P,  there  will  remain  10  Ounces, 
which  will  take  off  10  of  the  12  Ounces,  (  the 
Weight  of  the  Tube  and  Air  together)  and  the  re¬ 
maining  2  Ounces  will  prefs  upon  C,  which,  with 
8  Ounces  of  Mercury,  will  make  10  ;  lo  that  the 
Mercury  in  the  Tube,  in  this  Cafe,  will  weigh  8 
Ounces,  as  before  it  weighed  only  6  ;  i.  e.  the  I  ube 
will  afcend  till  the  Mercury  within  it  weigh  2 
Ounces  more  than  it  did  before. 

If  2  Ounces  more  be  added  to  P,  the  Tube  will 
rife  until  the  Mercury  in  it  weigh  2  Ounces  more 
than  before,  l  e.  10  ;  but  if  any  more  Weight  be 
added  to  P,  the  Tube  will  be  elevated  out  of  the 


Rohault ,  in  the  Firff  Part  ofhisPhy licks,  Cap.  22. 
Se8l.  85.  tells  us,  That  he  thinks  this  Phaenomenon 
may  be  thus  accounted  for  :  He  fancies,  That  tire 
Particles  of  Air  cannot  move  lo  brilklyin  flender 
Pipes,  as  in  larger  ;  and  consequently,  are  hinder’d 
from  exerciling  a  Force  luflicient  to  fupprels  the 
Water. 

Tho’  had  but  this  Gentleman  made  the  fame  Ex¬ 
periment  with  Mercury,  he  would  have  found  the 
quite  contrary  Effeft,  and  that  the  Mercury  in  final! 
Tubes  is  deprels’d  below  the  Mercury  without. 

Befides,  his  Solution  will  appear  precarious  to 
any  one  that  conliders  the  Thing;  for  I  wonder 
what  a  free  Motion  of  the  Particles  of  Air  hath  to 
do  in  deprelling  or  elevating  Liquors  contain’d  in 
Tubes :  This  is  certainly  the  Effect  of  Gravity, 
whofe  Aftion  is  Re&ilinear ;  but  this  Reftilinear 
Prelfure  is  no  more  hinder’d  in  Imail  Tubes  than  in 
larger. 

An!d  therefore  the  Reafon  why  Water  in  final! 
Tubes  riles  higher  than  the  Level  of  the  Surface 
without,  according  to  Hydroffatical  Principles, 
‘muff  be  either  becaule. the  Prelfure  without  is  in- 
creafed,  or  the  Preflue  within  thfeTube  diminifhed  ; 
but  the  Prelfure  without  does  not  feem  to  be  increa- 
led  by  barely  putting  the  Tube  into  Water,  and 
therefore  it  follows,  the  Prelfure  within  is  leifen’di 
How  this  can  be,  is  now  to  be  accounted  for. 

Let  there-be  a  fniall  Cylindrical  Tube,  ab  c  d^ 
immerfed  in  the  Surface  of  the  Water  e  d ,  iipon 
which  Surface  let  the  Cylinder  of  Air  efgb  like- 
wile  infill  :  Then  let  us  fuppofe,  that  upon  the 
Diameter  of  each  Tube  can  Band  a  certain  deter- 
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From  the  foregoing  Principles  twill  be  no  diffi- 
•  cult  Matter  to  account  for  that  Experiment  of 
Water  riling  higher  in  very  narrow  d  ubes,  than 
the  Surface  of ‘the  Water  in  which  they  are  im- 

Vol.  1. 


minate  Number  of  Particles  of  Air,  viz.  8 ;  or 
let  8  Particles  of  Air,  placed  in  a  Right-line,  be 
equal  to  the  Latitude  of  both  Tubes :  I  lay,  it 
3  M  m  m  can 
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can  leldom,  nay,  I  believe,  it  can  never  happen 
that  the  Eight  can  be  intromitted  in  the  Cavity 
of  the  Tube  ;  for  the  upper  Edges  of  the  Tube 
•will  intercept  the  Firft  and  Eighth,  lo  that  only 
fix  can  fall  upon  the  Water ;  And  the  fame  will 
hold  true  of  any  other  Series  of  Globules,  whole 
two  Extreme  Particles  will  always  fall  upon  the 
Brinks  of  the  Tube.  Hence  it  is,  that  the  whole 
Round  of  Globules  infilling  upon  the  Edges  of  the 
Tube,  together  with  a  m  and  b  n ,  which  they 
perpendicularly  infill;  upon,  gravitate  only  upon 
the  Edges  of  the  Tube,  and  never  come  to  the  Wa¬ 
ter  q  r,  which  is  only  gravitated  upon  by  a  Cylin¬ 
der  of  Air,  whole  Diameter  conlills  of  fix  Glo¬ 
bules  :  But  ’tis  quite  another  thing  in  the  Aerial 
Cylinder  e  f g  /j,  taken  in  any  Part  of  the  Surface 
without,  where  the  Extreme  Globules  are  not  in¬ 
tercepted  by  the  Sides  of  the  Cylinder  g  e  and  e  b , 
which  are  purely  imaginary,  but  ad  treely  upon 
the  fubjeded  Liquor  :  Consequently  the  Fluid 
without,  is  more  aded  upon  than  the  Fluid  within, 
by  how  much  the  Series  of  Globules  infilling  upon 
this,  exceeds  the  Series  of  Globules  infilling  upon 
that ;  lo  that  the  Liquor  without  mull  fublide  a 
little,  forcing  that  within  the  Tube  to  alcend,  till 
fuch  time  as  the  PrelTure  be  every  where  equal  : 
But  this  is  Icarce  perceivable  in  Tubes  of  larger 
Diameters ;  for  the  Air  infilling  upon  the  Brinks 
of  a  Tube,  bears  a  greater  Ratio  to  the  Air  with¬ 
out,  whole  PrelTure  is  not  hinder’d,  in  fmall  Tubes 
than  in  larger,  as  the  fublequent  Calculation  will 
make  appear. 


Let  the  Diameter  of  the  Aerial  Cylinder  e  ghf 
be  7  Globules,  and  that  of  the  Cylinder  o p  qr  be 
6  Globules;  then  the  Area  of  the  Bale  of  the  for¬ 
mer  will  be  38^,  and  that  of  the  latter  287,  whole 
Difference  is  ioTf  ;  fo  that  ef  is  prelb  upon  above 
^  more  than  the  Bale  of  the  latter  c  d  :  But  if  the 
Diameter  of  the  Bafe  of  the  External  Cylinder  be 
14  Globules,  and  that  of  the  Internal  one  a  Glo¬ 
bule  lefs,  viz.  13,  the  Area  of  the  former  will  be 
1 54,  and  that  of  the  latter  1 324-I,  whole  Difference 
will  be  2ir|- ;  fo  that  the  PrelTure  of  that  is  now 
Icarce  -f  part  greater  than  the  PrelTure  of  this : 
From  whence  it  appears,  That  the  Difference  of 
PrelTure  is  a  great  deal  lefs  in  large  Tubes  than  in 
fmall. 

Upon  the  fame  Principles  ’twill  follow,  That 
lighter  Liquors  will  rile  higher  in  fmall  Tubes 
than  heavier :  And  now  we  Ihall  give  an  Account, 


why  Mercury  in  a  very  fmall  Tube  Ihould  lubfide 
below  the  Level  of  the  external  Mercury. 

And  here  it  may  not  be  improper  to  oblerve, 
That  fome  People,  from  the  Alcent  of  Liquors  in 
fmall  Tubes,  have  vainly  hoped  for  a  perpetual 
Motion  ;  for,  fay  they,  ’tis  but  making  a  Tube 
extremely  fmall,  and  not  too  long,  and  then  the 
Afcent  of  the  Liquor  being  proportional  to  the 
Smallnefs  of  the' Tube,  ’twill  How  out  at  the  Top, 
and  that  continually  :  But  had  thole  People  but 
throughly  confider’d  the  Matter,  they  could  not 
have  drawn  any  fuch  Conclufion  ;  for  though  the 
Liquor  contained  in  the  Tube  be  forced  to  the 
Top  of  the  Tube,  by  reafon  of  a  lels  PrelTure  ;  yet 
when  it  comes  to  the  Top,  it  meets  there  with  the 
Globules  which  before  atted  only  upon  the  Edges 
of  the  Tube,  and  confequently  is  hinder’d  from 
overflowing,  the  PrelTure  above  and  below  being 
equal. 

B«t  here  it  may  very  well  be  objetted,  That  tho’ 
the  Aerial  Cylinder  g  b  e/prels  upon  the  liibjefted 
Liquor,  yet  this  PrelTure  is  not  wholly  derived  to 
the  Tube,  but  partly  broken  ;  for  the  Globules 
of  Water  s  t ,  cannot  lo  exaftly  flow  into  the 
Tube,  but  the  extreme  Globules  s  and  r,  mull 
light  on  the  Edges  of  the  Bottom  of  the  Tube,  and 
confequently  their  PrelTure  be  rendred  inefteftual, 
as  were  a  and  b  above  ;  and  this  being  true  of  the 
whole  Round  of  Globules,  they  fee  no  reafon  why 
the  Water  Thould  alcend  at  all,  being  the  PrelTure  is 
equally  debilitated  both  above  and  below. 

To  obviate  which  Objection,  it  may  be  confi- 
dered,  That  the  Particles  of  Water  are  more  volu¬ 
ble  and  flexible  ;  upon  which  account  they  eafily 
glide  into  the  Tube,  without  luft'ering  any  con- 
liderable  Detriment ;  whilft  thole  of  Air,  being 
more  ffift'  and  rigid,  fuller  much  from  the  Sides 
of  the  Tube:  Belides,  the  Particles  of  Water  are 
fmaller  than  thofe  of  Air,  as  Mr.  Boyle  has  prov’d 
by  feveral  Experiments,  and  confequently,  though 
the  extreme  Globules  s  and  t  do  light  upon  the 
Edges  of  the  Tube,  yet  If  ill  the  PrelTure  upwards 
will  be  greater  than  the  PrelTure  downwards,  and 
the  Water  forc’d  to  afcend. 

Thefe  Things  being  confidcred,  ’twill  be  no  dif¬ 
ficult  Matter  to  account  for  the  fubfiding  of  Mer¬ 
cury  in  fmall  Tubes  below  the  Level  of  the  Mer¬ 
cury  without ;  for  by  the  Law  of  Contraries,  the 
Particles  of  Mercury  will  be  more  grofs  than  thofe 
of  Air ;  and  conlequently  the  PrelTure  of  the 
Particles  of  Mercury  below,  upwards  will  be  lefs 
than  the  PrelTure  of  the  Air  down,  and  the  Mer¬ 
cury  forced  to  defcend. 

LEMMA. 

Hitherto  we  have  only  taken  notice  of  the  Gra¬ 
vity  of  the  Air,  without  any  regard  to  that  other 
remarkable  Property  of  it ;  I  mean  its  Elaflicity, 
which  Mr.  Boyle  has  prov’d  by  various  Experi¬ 
ments.  Now  this  Elaflicity  is  a  Power  that  Air 
compreffed,  either  by  its  own  Gravity,  or  any 
other  way,  has  of  refloring  it  lelf  to  its  former 
State  ;  and  this  Elaftick  Force  afts  indifferently 
every  way,  though  in  cafe  any  Part  of  the  com- 
preiTed  Air  be  lels  prels’d  upon  than  the  reft, 
’twill  that  way  endeavour  to  free  it  felf  from 
the  PrelTure  upon  its  other  Parts,  in  order  that 
the  PrelTure  may  be  equal  every  where  ;  and  this 
reftitutive  Force  increales  in  proportion  to  the 
Compreflive,  and  is  always  equal  to  it. 
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If  any  one  defire  a  fuller  Account  of  this  Mat¬ 
ter,  he  may  confult  Dr.  Wallis's  Mechanical  Phi - 
lofophy ,  /*.  i .  C  13.  iV.  1.  and  A.  14.  Pr.  n.  This 
being  premiled,  1  proceed  to  the  following  Pro¬ 
portion. 

PROP,  VL 

The  Elaflick  Force  of  Air  contained  in  any  Veffel , 
and  which  is  of  the  fame  Nature  with  the  ex¬ 
ternal  Airy  i.  e.  is  neither  more  nor  Jefs  com - 
prefix  does  the  fame  thing  as  the  whole  Weight 
of  the  external  Air . 


Let  there  be  a  Tube,  as  D,  or  a  Veffel,  as  /f, 
of  any  Form,  whofe  Orifice  at  E  is  open,  and 
confequently  the  internal  Air  communicates  with 
the  external ;  then  >tis  plain,  that  if  the  external 
Air  be  more  compreft  than  the  internal,  it  will 
dilate  it  lelf,  comprefling  the  internal  till  fuch 
times  as  there  be  an  /Equilibrium ;  but  on  the  con¬ 
trary,  if  the  internal  be  more  compreft  than  the 
external,  then  will  this  dilate  it  felf,  comprefling 
the  other  till  the  Equilibrium  be  again  reftor’d  $ 
2.  e.  till  the  Elafticity  of  the  included  Air  be 
equal  to  the  compreflive  Force  without ;  or, 
which  is  the  fame  thing,  to  the  whole  Weight  of 
the  incumbent  Air  :  And  if  E  be  dole,  the  Ela¬ 
fticity  of  the  included  Air  will  If  ill  be  equal  to 
the  Weight  of  the  external  incumbent  Air  ;  for 
the  Elafticity  wont  be  in  the  leaft  altered  by  the 
Orifice  being  flopp’d  5  therefore  the  Propolition 
is  clear. 

PROP.  VII. 

If  the  Orifice  E,  of  the  Tube  D,  or  the  Vejfel  H, 
(fill'd  with  Air  of  the  fame  Nature  with  the  ex¬ 
ternal  Air )  be  put  in  the  Surface  A  B  of  a  Vef¬ 
fel  cf  Mercury ,  that  Fluid  will  neither  rife  nor 
be  deprefi. 

Demonflration. 

For  C,  that  part  of  the  Surface  A  B  which  the 
Orifice  E  infifts  upon,  is  equally  preft  with  the 
other  Parts  of  the  Surface  A  B ,  feeing  the  Elafticity 
of  the  Air  in  Dand  H ,  is  equal  by  the  la  ft  Propo¬ 
lition,  to  the  Weight  of  the  external  incumbent 
Air  ;  (Here  it  mu  ft  be  obferved,  that  we  fuppofe 
the  Veifel  to  be  fuftain’d  fome  other  way)  and  con- 
fequently,  by  Prop.  1.  the  Mercury  will  neither 
afcend  nor  defcend.  Q.  E.  D. 

The  Ingenious  Mr.  John  Keil  thus  Mathematically 
demonjl rates  the  Reafon ,  why  Fluids  keep  at  the 
fame  Height  in  Canals ,  or  Pipes  of  different  Di - 
tnenfions. 

Let  there  be  a  larger  Pipe  or  Cylinder,  as  abed, 
which  is  conceded  with  the  more  Header  one 
m  tt  KHc)  at  c» 
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Water  being  put  in  at  either  Orifice,  will  keejj 
the  fame  level  in  both  Pipes,  or  will  Hand  at  the 
fame  Height  in  both  Legs ;  lb  that  the  Surface  of 
the  Water,  a  d  and  g  f  fhall  be  in  the  fame 
Plain. 

For  if  by  any  Force  the  Water  in  the  larger  part 
adb  c  ihould  be  impelled  down,  fuppofe  to  / Z, 
it  muft  rife  fo  much  higher  in  the  leifer  Leg  of  the 
Siphon,  fuppofe  to  m  n ,  that  the  Cylinder  of 
Water  m  n  j  g  fhall  be  equal  to  the  empty  part 
a  d  i  L. 

But  wheft  Cylinders  are  equal,  and  are  of  diffe¬ 
rent  Bales  and  Heights,  their  Bafes  and  Heights 
muft  be  reciprocally  proportional ;  therefore  here 
f  m  :  d  ill  Ks  the  Orifice  a  d  *  To  the  Orifice  m  n 
or  f  g  i  But  f  m  lain  As  the  Velocity  of  Alcent 
in  one  Tube  :  Is  to  the  Velocity  of  Defcent  in  the 
other  ;  and  the  Orifice  a  d  1  Is  to  the  Orifice 
As  the  Water  in  a  c  l  Is  to  the  Water  in  the  part 
of  the  Pipe  ///,  (for  Cylinders  of  equal  Height 
are  as  their  Bafes :  )  Wherefore  the  Velocity  of 
the  afeending  Water  in  the  Pipe /  H :  Will  be  to 
the  Velocity  of  the  defeending  Water  in  the  Pipe 
a  c  :  \  As  the  Water  in  the  Pipe  a  c  l  Is  to  the  Wa^ 
ter  in  the  Pip e/H;  that  is,  the  Velocities  of  the 
afeending  and  delccnding  Portions  of  Water  are  re¬ 
ciprocally  proportional,  and  confequently  their 
Moments  muft  be  equal  $  and  being  contrary  one 
to  another,  they  will  equi-balance  each  other,  and 
confequentlymake  the  Water  Hand  in  both  Legs 
at  one  and  the  fame  Height. 

The  Phyfical  Reafon  of  which  Phenomenon  i.r, 
That  no  more  Water  prelfes  on  the  Orifice  r,  than 
what  is  contained  in  the  Cylinder  or,  perpendi¬ 
cularly  incumbent  on  the  Orifice  ( the  refit  being 
fuftained  by  the  Bottom  of  the  larger  Pipe,  which 
extends  beyond  the  Orifice  c  all  round  it)  :  Now 
the  Cylinder  0  c  being  equal  every  way  to  /  gj 
the  Water  in  each  will  be  of  the  Jam e  Height. 

From  hence  alfo,  by  the  by,  may  the  Reafon 
appear,  Why  Water,  or  any  other  Fluid,  flowing 
out  of  a  larger  Pipe  or  Canal  into  a  flenderer, 
moves  there  with  a  greater  Celerity. 

Hence  alfo  in  an  Animal  Body,  if  the  Ramifi¬ 
cations  of  the  Arteries  (or  the  Capillary  Arteries) 
have  the  Sum  of  all  their  Orifices,  or  rather  of 
their  Tfanfiverfie  Sections,  greater  than  the  Area  of 
the  Tranfverfe  Settion  of  the  Aorta ,  or  great  Ar¬ 
tery* 
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tery,  the  Velocity  of  the  Motion  of  the  Blood  in 
them  will  be  kfs  than  in  the  Aorta  5  but  if  the 
Sum  be  lefs,  the  Motion  of  the  Blood  there  will 
be  fwifter  than  in  the  Aorta. 

HYDROSTATICKS.  Weights. which  force  out 
of  the  fame  Tube  equal  Quantities  of  the  fame 
Fluid,  are  to  one  another  as  the  Squares  of  the 
Times  in  which  the  Fluid  is  forc’d  out :  But  if 
the  Times  are  equal  in  which  the  lame  Quantity 
of  the  Fluid  is  forc’d  out  thro’  unequal  Tubes ; 
then  the  Powers  are  reciprocally  as  the  Orifces  ol 
the  Tubes :  And  therefore  Pothers  which  thruft 
out  the  lame  Quantity  of  a  Fluid  through  une* 
qual  Tubes,  are  to  one  another  in  a  reciprocal 
Proportion,  compounded  of  the  Squares  of  the 
Times,  and  of  the  Orifces  of  the  Tubes. 

HYDROSTATICAL-BALLANCE.  A  De - 
fcription  of  an  Hydroftatical-Ballance,  for 
finding  the  Specified  Gravities  of  Liquids  and 
Solids  with  Eaje  and  Accuracy.  By  f .  Hawkf 
bee,  in  Vine*01fce>Court  in  Fleet-Street. 

For  L  I  QJJ  I  D  S. 

A  A  h  the  Foot  to  which  the  upright  Piece  or 
Prop  B  B  is  to  be  lerew’d  :  (See  Fig.  1.)  To  the 
•  upper  End  of  this  upright  Piece  is  fafen’d  a 
double  Cheek  of  Steel,  C  C\  on  which  the  Beam 
]J  D  is  fulpended.  To  one  End  of  this  Beam 
put  on  the  General  Scale,  exprefs’d  by  E  E. 
At  the  other  End  of  it,  hang  on  the  other  Scale, 
which  is  a  very  thin  and  light  one,  and  is  only 
ex  pr  el  Pd  on  the  Ballance  by  the  Charafters  of  FF. 
To  the  Loop  at  Bottom  of  it,  is  to  be  fufpended 
by  its  Hair,  and  the  Bottle  G  G.  Thus  prepared, 
the  Bottle  being  plung’d  into  the  Glals  of  Water, 
H  F/,  the  Beam  will  form  an  Horizontal  Polition  : 
But  if  it  happen  fometbing  too  light,  or  too  pon¬ 
derous,  (for  all  Waters  have  not  the  fame  Specif  ck 
Gravity,  nor  at  all  Times)  it  mult  be  adjufted  by 
putting  Weights  on  the  lighted  End,  ’till  brought 
to  an  Equilibrium.  Thefe  Weights,  in  the  Expe¬ 
riment,  are  to  be  taken  no  notice  at  all  of.  And 
by  an  Experiment,  by  and  by  to  be  mention’d,  I 
found  two  Grains  to  be  the  greateft  Variation,  be¬ 
tween  the  Weight  of  a  Bulk  of  Water,  equal  to 
574  Grains,  at  the  greatef  Degree  of  Pleat  in  this 
Climate  to  the  Freezing  Point.  And  thus  you 
may  fnd  the  Specifck  Gravities  of  all  manner  of 
Liquids,  in  companion  to  their  like  Bulk  of  com¬ 
mon  Water:  For  the  Bottle  will  link  down  in 
lighter ,  and  be  buoy’d  up  in  heavier  Fluids;  and 
the  Grains,  or  Part  of  Grains,  which  mu  ft  be  put 
into  one  of  the  Scales,  to  reduce  the  Beam  to  an 
Horizontal  Polition,  will  flew  the  Difference  of 
the  Specifck  Gravity. 

For  S  0  L  ]  D  S. 

The  General  Scale  EE  remains  in  its  Place: 
But  inftead  of  the  Scale  fFmull  be  lulpended 
the  Brals  Piece,  reprefented  by  the  Figure  I  I. 
(See  Fig.  2.)  To  the  Loop,  at  the  Bottom  of 
which,  mult  the  Glals  Bucket  K K  be  fulpended 
by  its  Hair,  which  then  becomes  a  Ballance  to 
the  other  End.  Into  this  Bucket  muff  he  put  the 
Solid  (whatever  it  be)  whole  Specifck  Gravity 
you  would  fnd,  or  whole  Weight  you  have  a 


mind  to  compare  with  that  of  the  like  Bulk  of 
Water  :  And  having  ballanc’d  it  by  Weights  at  the 
other  End,  take  it  out  of  the  Bucket,  and  plunge 
the  Bucket  empty  into  the  Water*  Then  putting 
the  Brals  Diih  L  Z,  by  its  Slit  on  the  Brals  piece 
I  /,  a  Notch  being  cut  in’t  to  receive  it ;  the  Buc¬ 
ket  then  in  the  Water  will  be  in  Mquilibrio  with 
the  General  Scale  E  E.  The  Diih  L  L  being  the 
Weight  of  a  Bulk  of  Water,  equal  to  the  Solidity 
of  the  Bucket :  But  if  it  chances  to  vary  a  little, 
you  muff  reduce  it  as  before.  Then  putting  the 
Solid  Body  into  the  Bucket,  (  having  f  rft  well 
wetted  it  all  over  in  Water;  and  it  be  irregular, 
take  care  that  no  Air  lodges  in  any  part  of  it) 
then  you  will  foon  fnd  what  it  has  loft  of  its 
Weight,  in  companion  to  what  it  weigh’d  in  the 
Air  :  And  by  the  Difference  of  which  Weights, 
divide  the  Weight  frit  found,  which  exaftly  gives 
you  its  Proportion  to  the  like  Bulk  of  Water.  See 
Specifck  Gravity. 

An  Experiment ,  touching  the  different  Denjities  of 

common  Water^from  the  greateft  Degree  of  Heat 

in  this  Climate  to  the  Freezing  Point ;  obferv’d 

by  a  Thermometer.  By  Mr.  Hawkfbce. 

I  took  about  a  Quart  of  common  Water,  and 
gave  it  a  pretty  coniiderable  Degree  of  Heat  over 
the  Fire  :  Then  putting  it  into  a  convenient  Glals 
together  with  my  Thermometer,  where  the  Spirit 
foon  arofe  into  the  final l  Ball  a*top,  and  continu¬ 
ed  to  remain  there  till  the  Water  began  to  abate  of 
its  Heat ;  by  which  Time  the  Spirit  in  the  Ther¬ 
mometer  became  of  an  equal  Degree  of  Tempera¬ 
ture  with  the  Water  in  which  it  was  plac’d. 
When  the  Spirit  has  descended  to  130  Degrees 
above  the  Freezing  Point,  (which  is  the  greateft 
Height  it  has  been  obferv’d  in  this  Climate)  I  be¬ 
gan  my  Oblervations,  and  found  that  the  Bulk  of 
Water,  equal  to  that  of  the  Bottle  1  weighd  in’t 
in  that  State  was  equal  to  574  Grains,  at  80  De¬ 
grees  above  the  Freezing  Point,  the  Bulk  of  Wa¬ 
ter,  equal  to  the  Bottle,  then  weigh’d  f  of  a 
Grain  more  than  before  :  At  32  Degrees  above  the 
pre-mention’d  Point,  the  like  Bulk  of  Water  equal 
to  the  Bottle,  was  again  increaled  f  of  a  Grain  ; 
at  the  Freezing  Point  it  weigh’d  about  f  of  a 
Grain  more:  In  all  about  2  Grains,  from  130 
Degrees  above  the  Freezing  Point,  to  the  fame 
Point :  Which  to  me  Items  very  coniiderable,  and 
ought  to  be  oblerv’d  by  thofe,  who  at  different 
Seafons,  have  occalion  to  find  the  Specifck  Gravi¬ 
ties  of  Liquids  and  Solids. 

HYDROTICKS,  [vf'sovw,  of  t'c/kif,  Gr.  Waterj| 
or  Medicines  that  provoke  Sweating,  are  thofe 
which  by  fermenting  and  attenuating  the  fmall 
Parts,  penetrate  into  the  clofeft  Pores  of  the  Blood, 
divides  its  Particles,  rarify  them,  and  turn  them 
into  a  kind  of  Vapour,  which,  together  with 
whatever  they  meet,  and  can  carry  with  them, 
they  drive  out  into  the  Surface  of  the  Body,  and 
there  being  condens’d  into  an  mfenlible  Liquor, 
they  appear  in  the  Form  of  Sweat.  Blanchard . 

HYEMAL  Solftice  :  See  Solftice. 

HYG1EA,  [yy,zz,  Gr.  ]  is  Health,  which  con- 
lifts  in  a  good  Temperature,  and  right  Conforma¬ 
tion  of  Parts. 

Health  is  a  Difpolition  of  the  Parts  of  an  Hu¬ 
man  Body,  ft  for  the  Performance  of  the  Aftions 
of  that  Body. 
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Signs  of  Health  are  Three,  due  Aftion,  fuitable 
Qualities,  and  when  Things  taken  in  and  let  out 
are  proportionable.  Blanchard. 

HYGIEINA,  Gr.]  is  that  Part  of  Phy- 

fick  which  teaches  the  way  of  prelerving  Health  : 
Some  divide  it  into  three  Parts. 

ProphylaSlick ,  which  takes  Notice  of  future  im¬ 
minent  Difeales. 

Synteriticky  which  preferves  prefent  Health: 
And, 

Analepticky  which  recovers  the  Sick,  Plan- 
thard. 

HYGROCYRSOCtLE,  [of  Cyyt  moifr,  and 
Gr.]  is  a  Branch  of  any  winding  Veins, 
lwoln  with  ill  Blood,  accompanied  with  other 
Mo i  flu  re.  Blanchard. 

HYGROMETER,  the  fame  with  Hygrofcope : 
Which  lee. 

HYGROSCOPE,  [of  Cye)<  and  <rjtoT**y,  Gr.  to 
view,]  is  a  Philofophical  lnllrument,  contrived 
to  Ihew  the  Moidure  or  Drynefs  of  the  Air,  accor¬ 
ding  as  it  abounds  with  watry  or  dry  Steams; 
and  to  meafure  and  edimate  the  Quantity  of  fuch 
Moidure  or  Drynefs. 

To  make  a  Hygrofcope  with  Oil  of  Vitriol. 

Brocute  a  good  nice  pair  of  Scales,  not  too  flighty 
that  will  turn  with  about  -4  part  of  a  Grata,  (or 
4  patt  of  a  Grain  will  do  prtetty  well)  into  one  of 
thefe  in  a  flat  Glafs  of  about  3  or  4  Inches  in  Dia¬ 
meter  (fuch  a  kind  of  Glals  as  holds  the  dagnant 
Mercury  in  the  Barolcope)  put  3  or  4  Drams  of 
the  Oil  of  Vitriol  ;  hang  up  the  Balance  in  a 
place  free  from  the  Heat  of  the  Sun’s  immediate 
Beams,  or  a  Fire  ;  and  put  Weights  in  the  other 
Scale, to  reduce  it  to  an  JEquilibriumpjow  will  be.liir- 
prized  to  find  that  this  Liquor  will,  if  it  was 
good,  and  well  dephlegmated,  double ;  nay,  per* 
haps  treble  the  Weight  in  a  Fortnight,  by  attra¬ 
cting  and  imbibing  the  Moidure  of  the  Air  ;  But 
fo  it  will  certainly  do  more  or  lefs,  according  to 
the  Seafon  of  the  Yeaf,  and  the  Temper  of  the 
Weather.  You  mud  let  this  Liquor  hang  till  you 
find  it  hath  gain’d  its  utmod  Increafe  ot  Weight, 
which  will  be  in  lefs  than  a  Fortnights  time,  un- 
lels  it  be  exceeding  dry  and  hot  Weather. 

A.nd  then  you  may  begin  to  make  ufe  of  it  as 
an  Hygrofcope :  For  as  the  Oil  of  Vitriol  prepon¬ 
derates,  the  Air  increafes  in  Moifture  ;  and  as  the 
other  Scale,  where  the  Weights  are,  preponderates, 
its  Drought  increales  in  the  lame  Proportion.  The 
Degrees  of  Moidure,  or  Drynels,  may  be  compu¬ 
ted  either  by  fmall  Weights  put  into  the  lighter 
Scale,  or  elfe  by  having  the  Handle  of  the  Scale 
very  long,  as  alio  the  Tongue  ;  fo  that  it  Ihall 
with  its  Top  mark  the  Divilions  on  an  Arch  of 
Brals,  that  may  be  applied  for  that  purpofe  on 
the  Top  of  the  Handle,  over  the  Tongue  of  the 
Balance. 

The  Hygrofcope  of  Air.  William  Molyneux,  Se- 

cretary  of  the  Philofophical  Society  at  Dublin, 

is  thus  made : 

Faden  a  Piece  of  Whip-cord,  of  about  4  Foot 
long,  to  an  Hook  or  Staple,  in  lome  convenient 
Place  of  the  Ceiling  of  a  Room,  and  at  the  Bot¬ 
tom  hang  a  Weight  of  about  a  Pound  :  Let  there¬ 
on,  or  into  the  Bottom  of  the  Weight,  be  fadened 
an  Index  of  about  a  Foot  long,  and  under  it,  on  a 
’  Vol.  I. 


Table,  or  on  a  Piece  of  Board,  place  a  Circle, 
divided  into  what  Number  of  Degrees  you  pleafe’, 
and  fit  it  lo  that  the  Centre  of  the  Index  may 
hang  juft  over  the  Centre  of  the  Circle. 

After  it  has  hung  thus  two  or  three  Days  to 
dretch  the  Cord,  you  may  begin  to  meafure  by  it 
the  Degrees  of  Moidure  or  Drought  in  the  Air : 
For  the  Cord  will  twid  one  way,  and  contract  it 
felf  for  Wet,  and  untwid  it  felf  again  on  the  con¬ 
trary  way  for  Dry.  You  will  find  this  plain  and 
fimple  Indrument  the  niced  Hygrometer  of  any, 
for  it  will  fhew  you  very  fmall  Alterations  of  the 
Temper  of  the  Air,  and  is  fubjed  to  fewer  lncon- 
veniencies  than  any  other  Indrument  of  this  kind. 

A  very  good  Hygrofcope  may  be  thus  eajily  made. 

Take  a  fmall  Deal-Box,  and  to  the  Bottom;  ot 
one  of  the  Sides  of  it,  faden  drongly  a  pretty 
large  Piece  of  Lute-dring  or  Cats-gut ;  and  theri 
bringing  the  other  End  thro’  a  Hole  purpofely 
made  for  it  in  the  oppofite  Part  or  Side  of  the 
Box,  and  which  mud  be  fo  much  bigger  than 
the  String,  that  the  String  may  tutn  ealiiy  round 
in  it  any  way  :  Faden  to  the  String  (without)  a 
light  Index,  made  of  a  Piece  of  Cedar  or  Deal,  Sc. 
and  round  about  the  Hole  where  the  String  comes 
thro’,  draw  a  Circle  on  the  Box,  and  divide  it  into 
Degrees  ;  fo  that  the  String  twiding  and  untwid- 
ing  it  ielf,  as  it  will  do  againd  wet  or  dry  Wea¬ 
ther,  may  turn  the  Index  along  with  it,  and  that 
will  fhew  in  the  graduated  Limb  of  the  Circle; 
the  Meafure  of  the  Air’s  Moidure  or  Drynefs; 

.  1  have  often  tried  this  kind  of  Hygrofcope-y  and 
found  it  to  do  very  well.  But  Dr.  Hooky  in  his 
Micrographia-y  faith,  Nothing  will  fhew  the  Varia¬ 
tions  of  Moidure  and  Drynels  in  the  Air  like  the 
Beard  of  a  Wild  Oat ;  which  he  there  ( P.  147.} 
fhews  you  hoiv  to  fit  in  a  proper  Box  or  Frame, 
and  with  an  Index,  Sc.  But  I  believe  the  Cats-gut 
one,  tho’  not  fo  very  tender  as  this,  (and  yet  I 
have  known  one  go  twice  round  the  fame  way  ) 
may  retain  its  twiding  and  untwtding  Property 
much  longer. 

1  always  found  the  Wind  to  have  a  peculiar  EC. 
fe&  upon  this  Indrument; 

Another  Hygrofcope  of  two  Plain  Boards. 

Plane  two  pieces  of  Deal,  or  (which  is  better)  of 
Poplar  Boards,  of  about  two  Foot  long,  and  a  Foot 
and  a  half  in  breadth,  and  let  them  be  ihotten  or 
jointed,  fo  that  their  Edges  will  meet  even  toge* 
ther  ;  let  thofe  be  fet  dole  together  like  a  Pannel 
of  Wainlcot,  with  their  Tops  and  Bottoms  let  into 
the  Groove  of  a  drong  Oaken-Ledge,  and  their 
four  outward  Corners  pointed  into  the  Groove  ; 
but  there  need  be  no  Ledges  on  the  Sides,  that  the 
Boards  may  play  the  better. 

Then,  lince  evety  one  knows  that  thefe  Boards 
will  fhnnk  very  much  in  exceeding  dry  Weather, 
and  confequently  gape  ot  open  from  each  other  ; 
fuppole  the  utmod  Didance  that  they  will  fhrink 
from  each  other  to  be  a  quarter  of  an  Inch,  more 
or  lels,  it  matters  not  much.  Take  a  thin  piece  of 
Brafs  of  two  or  three  Inches  long,  and  about  a 
quarter  of  an  Inch  broad,  and  meafuring  at  one 
end  of  it  a  quarter  of  an  Inch  (or  that  Didance 
you  ,fuppofe  your  Boards  will  fhrink)  divide  ic 
into  five  equal  Parts,  and  then  with  a  fmall  File 
cut  thole  Divilions  into  lo  many  linall  Teeth,  like 
3  N  n  n  thofe 
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thole  of  a  Watch-wheel :  Then  drilling  two  or 
three  Holts  in  this  piece  of  Brals  towards  the  other 
end,  with  lome  fmall  Nails  fallen  it  on  one  of 
your  Boards,  fo  that  the  fir  ft  of  the  five  Teeth 
may  lie  j u If  over  the  Juncture  of  the  Boards,  and 
the  re  it  lie  over  the  other  Board.  Next  on  the  end 
of  a  piece  of  thick  Iron-wire,  make  a  Pinion  of 
three  Tteih  toanfwer  the  five  Notches  in  the  Brals 
Plate  ;  and  by  means  of  a  Bracket,  let  it  be  fo 
faften’d  on  the  other  Board,  that  its  Axle  playing 
in  the  Bracket,  it  may  fit  the  Teeth  of  its  Pinion 
to  the  Notches  in  the  Brals  Plate  ;  and  then  when¬ 
ever  the  Boards  flirink  al'under,  the  Brals  being 
drawn  a  Hrrle  away,  mu  ft  needs  turn  this  Axle 
more  or  lels ;  and  when  the  B  >ards  have  fhrunk  a 
quarter  of  an  Inch  from  each  other,  the  Axle  wall 
have  made  one  entire  Revolution.  If  then  you 
fallen  a  long  and  light  Index  on  the  Extremity  of 
this  Axle,  and  make  a  Circle  round  it,  divided 
into  what  number  of  Parts  you  pkafe,  the  Motion 
of  the  Point  of  the  Index,  backwards  or  forwards, 
Will  {hew  you  the  Degree  of  Moifture  or  Drought 
in  the  Air. 

You  njav  ealily  have  the  Axle  fo  long,  as  that 
its  Index-end  fhall  come  thro’  a  round  Plate  of 
Wood  or  Metal,  which  may  hide  all  Contrivances, 
and  make  it  appear  only  like  a  Clock  or  Watch. 

HYGROSCOPE  Statical,  was  invented  by  that 
Noble  Philofopber  Mr.  Boyle.  The  beft  way 
to  make  it,  is  to  take  a  Dram  Weight  of  fine 
Spunge,  and  having  Weil  cleaned  it  arid  dryed  it, 
let  it  be  put,  when  ihe  Air  is  of  a  moderate  Tem¬ 
perature,  into  one  of  the  Stales  of  a  very  nice  and 
tender  Ballance,  (that  will  turn,  when  f<i  loaded, 
with  half  a  quarter  of  a  Grain)  and  in  the  other 
Scale  put  fo  much  Weight  as  will  juft  equi- ponde¬ 
rate  it.  3  hen  will  the  Spunge  by  its  iiicreafe  and 
decreale  of  Weight,  daily  fhew  the  Moifture  of 
Dryneisof  the  neighbouring  Air,  and  mealiire  its 
Quantity  by  Weight  ;  whence  it  hath  its  Name  of 
the  Statical  Hygrofcope. 

1  have  often  tried  this  Ihftrumcnt  my  felf,  and 
have  found  it  to  anl'wer  very  nicely,  and  to  in- 
create  and  decreale  in  Wtight  very  confpicuoufly, 
according  as  the  Air  hath  been  Moift  or  Dry. 

li  you  think  the  taking  out  or  putting  in  of 
filch  fmall  Weights,  as  Grains,  or  their  Subdivifi- 
ons,  (of  which  there  will  be  conftant  occaiion)  to 
be  troublefoir.e,  you  may  ealily  fo  fit  the  Arch  of 
a  Semi-circle  well  .divided,  as  that  againft  it  the 
Tongue  ol  t be  Ballance  fhall  play,  and  by  the 
Degree  there  cut,  fhew  you  the  Quantity  of  the 
encreafe  or  decreafe  in  Weight  of  the  Air’s  Moi¬ 
fture  :  But  the  former  way  is  more  exafr,  and  will 
beeafy  enough  with  a  little  Pradice. 

The  above-mentioned  Honourable  Gentleman 
hath  a  little  Trad  about  the  Ufes  and  Advanta¬ 
ges  of  Hygrofccpes  ;  wherein  he  proves  this  Stati - 
cal  one  to  have  many  Advantages  above  the  other 
Kinds.  For, 

1.  It  will  laft  good  longer  than  moil  of  them. 

2.  As  it  is  ealily  made  at  fir  ft,  fo  ’tis  as  ealily 
repaired  or  mended,  if  it  come  to  any  Injury. 

3.  The  Quantit  y  of  the  Drought  or  Moiliure  of 
the  Air  it  meafures,  is  ealily  communicable  to  a 
Correspondent  by  Letter,  Be.  becaiile  it  is  efti- 
m able  in  the  known  Weights  of  Grains  and  their 
Parts  5  whereas  in  1110ft  other  Hygrofcopes  Yis  not 


fo  eafy  for  another  Perl’on,  befides  the  Obferver* 
to  judge  of  the  Quantity  of  the  /.Iteration.  •'  ' 

The  Ufes  and  A dv ant  ages  of  the  fe  kind  of  I njt ru¬ 
men  ts  when  well  made ,  and  carefully  ohferved j 
he  judges  may  be  fuck  as  tkefe : 

1.  To  dilcover  in  what  part  of  Day  Of  Night 
the  Air  hath  its  greatell  Degree  of  Moifture  ;  and 
how  at  fiich  times  the  Barofcope  Hands  afieded  5 
whether  near  the  Sea-fide,  the  Ebbing  and  Flowing 
of  the  Sea  make  any  lenlible  Alteration  as  to  the 
Moifture  or  Dryneisof  the  Air;  and  whether  at 
the  Fall  and  New  Moons  the  Atrr.olphere  be  molt 
damp  and  motll  ;  arid  whether  the  Menftrual  or 
Annual  Spring-Tides,  have  any  lenlible  Operation 
on  this  Inftrument. 

2.  To  dilcover  how  much  one  Year  and  Seafon 
is  drier  or  mother  than  another;  whether  the  mul¬ 
titude  or  fewnels  of-Solar  Spots  occaiion  (as  lome 
Allronomers  have  obferved)  any  Alteration  in  the 
Temperature  of  the  Air,  as  to  Wet  or  Dry  :  And 
thofe  that  are  Aftrologically  given,  may  obferve^ 
whether  the  Alpeds  of  the  Planets,  their  Eclipfes'j 
Conjundions,  Be.  have  any  Influence  tins  way  on 
our  Atiilofphere. 

3.  To  dilcover  and  compare  the  Changes  of  the 
Temperature  of  the  Air  made  by  Winds,  ftrong 
or  weak  ;  or  by  Frofty,  Snowy,  or  other  Weather: 

4  To  compare  the  Temperature  of  differing 
Houfes,  and  differing  Rooms  in  the  fame  Houfe  ; 
which  may  be  of  great  Ufe  to  tender  and  fickly 
Perfbns ;  ai  d  to  keep  a  Chamber,  if  there  be  oc¬ 
caiion,  conflantly  to  the  lame,  or  any  alligned 
Degree  of  Dryhtls. 

HYLE  ?  [in  Alchymy ]  fir  ft  Matter,  or  Mat- 
HYLEC  /  ter  cnnlidered  as  produced  by  Na¬ 
ture  hevfdf,  tlie  Chaof. 

HYLEG  H  [m -AJlrology~\  a  Planet  in  a  Per- 
HYLECH/f  on’s  Nativity,  which  is  accounted 
to  be  the  Moderator  and  Significator  of  Life. 

HYLEGIAL  Places  [in  AJlrology']  are  thole 
Places  in  which  when  a  Planet  happens  to  be  fet, 
it  may  be  faid  to  be  fit  to  have  the  government  of 
Life  attributed  to  it. 

HYMEN  r  Gr.]  is  a  circular  folding 

of  the  inner  Membrane  of  the  Vagina  :  and  this 
being  broke  (in  prlmoCoitn)  its  Fibres  contrad 
in  three  or  four  Places,  and  lb  form  the  Glandulce 
Alyrti formes. 

HYMEN  [in  Anatomy^  a  thin  Membrane  or 
Skin  re'fembling  a  piece  of  fine  Parchment,  fup- 
pofed  to  he  ftretch’d  in  the  neck  of  the  Womb  of 
Virgins  below  the  Nymphee ,  which  is  broken  when 
they  ate  fir  IF  Deflo  wer’d,  an  effulion  of  Blood 
following  the  Breach,  and  is  generally  accounted 
the  Tel’t  of  Virginity.  v 

HYMEN  [in  Botany  ]  a  fine  delicate  Skin,  in 
which  Flowers  are  incloled  while  they  are  in  the 
Bud,  and  which  burlis  as  the  Flower  blows  or 
opens. 

HYOIDES  [oft GsfAf,  Gr.]  and  by  Tome,  Os 
Upjiloides ,  from  its  being  in  Figure  like  the  Letter 
Y,  is  a  Bone  placed  at  the  Balis  of  the  Tongue  up¬ 
on  the  Larynx  :  It  has  ten  Mufcles  which  keep  it 
in  its  Place  above  by  its  upper  Cornua  ;  ’tis  falten- 
ed  to  the  Apopkyfes  Styloides  of  the  Temple-Bone, 
and  below  to  the  Wings  of  the  Car  til  ago  Thyroides 
of  the  Larynx . 

•  •  ‘  HYO- 


/ 


HYP 


HYP 


HYOTHYROIDES  [of  Coufu  and  du&ttits, 
Gr.]  are  two  Mulcles  of  the  Larynx,  proceeding 
from  the  inferior  Fart  of  the  Bone  Hyoides ,  la- 
„  terally  artd  oppolite  to  the  Origination  of  the  Ce- 
rat  ogle ffus. 

This  pair  of  Mufcles  defcends  direftly  to  the 
lower  part  of  the  Cartilage  Scutiformis  :  It  Ufe  is 
to  draw  the  Larynx  upwards  in  an  acute  Tone  of 
the  Voice  ;  the  Canal  of  the  Afpera  At  term  being 
Sdfo  fttaitned  by  it. 

HYPiETHRON,  is  an  open  Gallery  or  Build¬ 
ing,  the  inhde  whereof  is  uncover’d,  and  exposed 
to  the  Weather.  The  Aiments  gave  this , Name  .to 
all  Temples  which  had  no  Roof ;  as  that  of  Jupi¬ 
ter  Otympius  at  Athens ,  having  ten  Columns  in 
Front,  as  alfo  two  Rows  in  its  exterior  Sides,  and 
one  in  the  interior.  •  ... 

HYPALLAGE  [t/'TaA\rf>n,Gr.^or  Immnt ation, 
a  Grammatical  Figure,  when  of  different  Exprel- 
fions,  which  give  the  fame  Idea,  we  make  choice 
of  that  which  is  leaft  ufed ;  or  when  there  is  a 
mutual  Permutation  or  Change  of  Cafes:  As  in 
this  Infiance,  Dare  Claffbus  Aufiros ,  in  Read  of 
Dare  Gaffes  Auftris. 

HYPERBaTON  [of  vant&duvu,  Gr.  to  tran- 
fcend,]  a  Grammatical  Figure,  where  there  is  too 
bold  and  frequent  a  Tranfpoiition  of  Words. 

HYPERBOLA  [i5tsp/?oAh,  Gr.]  in  Geometry, 
is  a  Seftion  of  a  Cone  made  by  a  Plane,  fo  that  the 
Axis  of  the  Seftion  inclines  to  the  oppolite  Leg  of 
the  Cone,  which  in  the  Parabola  is  parallel  to  it, 
and  in  the  Elhplis  interfedls  it.  The  Axis  of  the 
Hyperbolical  Seftion  will  meet  alfo  with  the  op- 
polite  fide  of  the  Cone,  when  produced  above 
the  Vertex. 

Thus,  in  the  annexed  Figure,  the  Curve  G  E  HF 
is  an  Hyperbola. 


Where  the  Line  E  D,  being  the  Continuation  of 
the  Axis  till  it  meet  with  the  oppolite  Cone,  or 
oppolite  lide  of  the  former  Cone  C  B  produced, 
is  called  by  the  Name  of  the  Latus  Tr  anfverfum 
and  the  middle  Point  of  that  Line  E  D,  is  called 
the  Centre  of  the  Seftion,  or  rather  of  the  cppofite 
Sedions. 

PROP.  L 

In  an  Hyperbola  GEHF,  the  Square  of  the  Ordi - 
nate  I  K,  is  equal  both  to  the  Red  angle  L  I, 
made  under  the  Parameter  L  E,  and  the  Abfciffa 
E  1;  and  alfo  to  the  Reftangle  L  S,  made  under 
the  Ablcilfa  £  1,  ( or  L  R)  and  another  Line  S  R, 
which  is  a  fourth  Proportional  to  D  E  the  Latus 
Tranlverfum,  E  L  the  Parameter,  ( or  Latus 
Reft  urn)  and  El  the  Able  ilia. 


Let  the  lide  of  the  Cone  A  B,  in  which  the  Se- 
ftion  is,  be  called  a  ;  and  thro’  B  the  Vertex  of  the 
Cone,  draw  B  M  parallel  to  the  Axis  of  the  Sefti- 
on,  and  which  call  b.  Let  the  intercepted  part  of 


,  ,  t  »  *  »•  V 

the  Diameter  of  the  Bale  A  M  be  called  c.  Let 
E  /  e  b.  Then  by  comparing  the  limilar  Tri¬ 
angles  ABM  and  E  l  N,  1 N,  in  this  way  of 
Notation,  will  be  e  c.  And  if  you  put  M  C 
£±  d,  and  the  Tianlverfe  Diameter  D  E  —  o  b; 
then  will  D  I  =r.  o  b  -f  e  b.  And  by  realon  of  the 
Similarity  of  the  Triangles  B  M C,  D  E  P,  and 
D  10,  you  will  find  that  E  P  mult  be  exprdled 
by  o  d,  and  I  0  by  o  d  -f-  e  d,  and  conlequently, 
—  e  d.  (The  General  Reafon  of  all  which 
way  of  Notation ,  and  the  way  of  working  to  ob¬ 
tain  it,  you  will  fee  in  the  Parabola.) 

This  done,  ’tis  plain  that  K  I  Square  mull  betrr 
to  the  Reftangle  N 10  ;  that  is,  in  this  Notati- 
o  e  c  d  -f  e  e  c  d,  as  you  will  find  by  Multi- 


on 


plication.  Wherefore,  if  o  e  c  d  -f  e  e  c  d,  the 
Square  of  IK,  bedividedby  the  Abfciffa  EI~eb j 
the  Quotient  mull  be  fuch  a  Line,  which,  together 
with  E  I,  can  make  a  Reftangle  equal  to  the 
Square  of  /  K:  Wherefore  the  Reftangle  E  S 
zzz  I K  Square,  which  in  this  Notation  will  be 


o  e  c 


d  + 


e  e  c 


or  contraftedly, 


o  c  d  y  e  c  d 


e  b 

This  done,  proceed  (as  direfted  in  Cor.  i.  Prop.  i. 
of  the  Parabola ,  to  find  the  Latus  Re  Gum )  by 

faying^  As  b  :  c  : :  o  d:  ~ in  Words,  As  the  Pa¬ 
rallel  to  theSeftion  :  is  to  the  part  of  the  Diameter 
of  the  Bale  intercepted  : :  So  is  the  Latus  Prima - 
rium  :  to  a  fourth  Proportional  ;  ’tis  plain*  the 
fourth  Term  will  be  one  part  of  the  Line  IS,  or 

°  -y-  —  Latus  ReGum  R  1  (or 
other  will  be  found  thus : 


m  this  Notation 
L  E. )  And 
b  Celled: 


the 
c  e  d 

~T~  • 


As 


Or,  according  to  Apollonius's  way  of  Expreffion 

in  this  Propolition  :  As  o  b  :  — ~  : :  e  b  :  t~~  * 

for  that  will  be  found  to  be  the  fourth  Proporti¬ 
onal  as  before  :  Which  is  now  found  out  according 
the  Terms  of  the  Propolition,  between  the  Latus 

Tr  anfverfum  o  b,  and  the  Latus  ReGum  ,  and 

the  Abfciffa  e  b. 

Wherefore  oecd  +  eecd ,  the  Square  of  the 
Ordinate  /  K,  is  mamfelily  equal  to  the  Reftan¬ 
gle  under  the  Latus  ReGum  and  the  Abfciffa  ; 
and  alfo  to  another  under  the  Abfciffa ,  and  the 
fourth  Proportional.,  Q.  E.  D. 


COROL* 


HYP 


HYP 


•gn  "it  <  "  —  **  '  *  ■■  -■■■«■*■■■■■■ 

COROLLARY  I. 

Hence  the  Reafon  of  the  Name  Hyperbola, 
Which  Apollonius  gave  to  this  Section,  is  apparent, 
viz.  Becaufe  the  Square  of  the  Ordinate  exceeds 
the  Re&angle  under  the  Parameter  and  Abfcijfa. 

COROLLARY  it 

If  you  multiply  the  Latus  R eSlum°~L^ (which 

is  noted  here  as  in  the  Parabola)  both  above  and 
below  the  Line  by  b ,  the  Parallel  to  the  Se&ion, 

.  b  o  c  d 

there  will  arile  this  Quantity 
Which  being  refolved  into  Proportionals  thus: 


As  b  b  :  c  d::  bo:  ~  •  gives  exactly  Apol¬ 

lonius’s  Canon  for  iinding  the  Latus  ReSlum ,  (in 
Prop.  12.  Lib.  I.)  viz. 

As  the  Square  of  the  Side  of  the  Cone  in  which 
the  Section  is  made  :  Is  to  the  Reftangle  between 
the  Segments  of  the  Bafe  made  by  a  Parallel  to 
the  Stftion,  and  drawn  thro’  the  Vertex  of  the 
Coi  e  : ;  bo  is  the  Latus  Tranfverfum  l  to  the  Latus 
ReSlum. 

COROLLARY  III. 

The  Latus  ReSlum  may  alfo  here,  as  well  as  in 
the  Parabola ,  be  Geometrically  found. 


If  you  find  firft  HF,  a  third  Proportional  to 
E  I  the  Abfcijfa ,  and  to  K I  (or  E  F)  the  Ordi¬ 
nate  :  (See  Praxis  2.  in  the  Parabola.)  After 
which  find  a  fourth  Proportional  E  LxoD  I,  the 
Sum  of  the  Latus  Tranfverfum  and  Abfcijfa ,  to 
HF,  and  to  D  E ,  the  Latus  Tranfverfum.  For 
fuppoling  I S  —  H  F( as  it  might  eafily  have  been 
made,  by  drawing  it  a  little  longer)  at  the  end  of 
which  place  S,  and  draw  D  S',  as  alfo  L  E  pa¬ 
rallel  to  HF:  Then  fhall  L  E  be  the  true  Latus 
ReSlum  :  For  as  D  I:  I S  (or  H  F’,)  : :  fo  D  E  : 
LE. 

COROLLARY  IV. 

From  which  ’tis  plain,  that  having  the  Latus 
ReSlum  and  Tranfverfum ,  the  Ordinates  in  any 
Hyperbola  may  be  drawn,  and  conlequently  the 
Curve  eafily  defcribed. 

For  taking  any  part  of  the  Axis  (as  El)  for 
the  Abfcilla,  and  making  as  D  E  :  to  E  L  : :  So 


D  I :  to  a  fourth  Proportional  IS  $  and  then  find* 
ing  a  mean  Proportional  between  IS  and  the  Ab* 
Icilfa  E  I  (fuppole  I  K ,)  that  Line  I K  rightly  ap* 
plied,  fhall  be  the  Ordinate  fought,  thro’  whole 
Point  K ,  the  Hyperbola  will  pals. 

PROP.  IL 

In  the  Hyperbola  the  Squares  of  the  Ordinates  K  t 
and  G  F,  are  as  the  ReSl angles  DIE  and  D  F  E, 
under  the  Lines  lying  between  the  Ordinates  and 
the  Vertices ,  or  Extremes  of  the  Latus  Tranf¬ 
verfum,  and  their  refpeSiive  Abfcilfae.  See  Fig. 
Prop.  1, 

Let  the  Axis  of  the  Seftion  E  F  be  called  t  b ,  as 
before  i?  /  was  called  eb:  Then,  by  confidering 
Prop.  1.  ’tis  plain,  that  the  Square  of  G  F  will  be 
—  0  i  c  d  -f-  i  i  c  d',  and  the  Rectangle  D  F  E , 
will  (by  multiplying  D  F—  0  b  -f-  i  b,  by  F  Ezzz 
i  b)he  found  to  b  t  0  ib  b  -{-  i  i  b  b. 

Again,  the  Square  of  K I:  will  be  to  the  Square 
of  G  F  as  oecd)-eecd;  (by  Prop.  1.  equal 
to  it)  :  is  to  0  i  c  d  -j-  i  i  c  d  (now  proved  nz  to  the 
Square  G  F.)  That  is,  taking  away  c  d,  which  is 
common,  as  0  e  -j-  e  e,  is  to  0  i  pi  i.  But  in  fuch 
very  Proportion  are  the  Reftangles  DIE  and 
ID  F  E :  T01D  IE  — eobbpeebb  (becaufe 
D  E—  0  b,  and  E  I  —  e  b)  and  D  F  E—  0  i  b  b 
•ft  i  i  b  b,  as  was  proved  juft  above.  Now  there  is 
no  doubt  but  e  0  b  b  -\-eebb\oibb  -j-  i  ib  b  e 
-f  e  e  :  0  i  -f-  i  i  ;  wherefore  thefe  Reftangles  are 
as  the  Squares  of  the  Ordinates.  Q  E.  D. 

COROLLARY  I. 

If  the  Latus  ReSlum  L  M  be  applied  fo,  as  that 
N  be  the  Focus,  then  will  L  N—  (and  its 


Square—  But  (by  thisPropofition)  As 

the  Square  KI:  Square  LN ::  So  is  the  Rect¬ 
angle  DIE:  Re&angle  DNE  ;  that  is,  ar  e  0  c d 

+‘“i:  ”**  +  “»*:  To 

-  which  will  be  found  to  be  the  fourth  Term 

4 

by  this  way  of  Notation.  Alfo  this  Re&angle 
DN  E  (ieing  made  out  of  the  whole  Line  D  E, 
with  the  Part  added  E  N,  multiplied  by  that  Parc 
added  EN)  together  with  the  Square  C E,  the 
half  of  DE(  —  ±ohoobb,  i.  e.  |of  0  b  Square) 

is  equal  to  —  ±  -  if  =  CWSquare,  the  half. 

Line  with  the  Part  added  :  Wherefore  C  N  is  the 

Liftance 


H  Y  P 


HYP 


Diftance  from  the  Focus  V  =  :  ° n  c  d  °  °  — \ 

4  7 

of  which  the  former  Part  —  C  „  is  the  fourth  Part 

4  d 

of  the  Rettangle  under  the  Latus  ReSlum  {—p-} 

and  Tranfverfum  (o  b)  ;  or,  as  Apollonius  calls  it,  the 
fourth  Part  of  the  Figure  ;  and  the  other  Part 

o  o  b  b  ' 

—  is  |  of  the  Square  of  the  Latus  Tranfver - 

fum  :  So  that  from  hence  we  may  have  a  Canon 
to  determine  the  Focus  of  any  Hyperbola  ;  thus, 


Add  the  Fourth  Part  of  the  Figure  (or  of  the 
Rettangle  under  the  Latus  ReSlum  and  Tranfver - 
fum)  to  the  Square  of  half  the  Latus  Tranfver- 
fum  ;  and  extraft  the  Square  Root  of  the  Sum, 
that  Root  lhall  be  the  Diftance  of  the  Focus 
from  the  Centre  —  C  N.  And  if  from  C  N  you 
take  half  the  Latus  Tranfverfum  C  E ,  the  Re¬ 
mainder  E  N  is  the  Diftance  of  the  Focus  from 
the  Vertex. 


Which  Rule  is  very  eafy  in  Pra&ice,  for 


o  o 


b  b 


0  0 


4 

c  d 


is 


is  nothing  but  the  Square  of  C  Ey  and 

t 

only  f  of  EE  multiplied  into  L  M. 

Wherefore  find  a  mean  Proportional  between  \ 
of  D  E  zzz  MO ,  and  L  which  let  be  M  N 
(in  this  Figure.) 


L  M  0  C 


eobb-feebb\  wherefore  place  thole  Terms  ac¬ 
cording  to  the  Condition  of  the  Propofition  ;  as 

•  * 

;  ob  ::  o  e  c  d  -f  o  e  c  d:  eobb^-eebb. 


And  trying  by  Multiplication  of  the  Extremes 
and  Means,  you  will  find  the  fame  Quantity 
e  o  o  c  b  d  e  e  b  o  c  d  arile  from  both,  and  there¬ 
fore  the  Terms  are  truly  proportional.  Q_.  E.  D . 

COROLLARY  I. 


In  the  Hyperbola  ( See  Fig.  I.  of  Cor.  i.  of 
Prep.  2.)  if  A  C  Square,  or  its  equal  F  E  Square 

(  —  — c  i ,  which  is  £  of  D  E  multiplied  into’ 

L  M)  be  taken  out  of  C  F  Square,  or  its  equal 

C  N  Square,  (i.  e.  out  of  0  c  d  °  0  b  b9  by 

Cor.  i.  Prop.  2.)  there  will  remain  — ■ ~ ,  whofe 

Square  Root  is  °~ 

Tranfverfum  D  E. 


CD~  half  the  Latus 


Wherefore  here,  if  the  Axis  be  given,  the  Feet. 
are  fo  too  :  For  draw  thro’  the  Vertex  £,  E  F 
perpendicular  to  E  D ,  and  equal  to  C A,  and  with 
the  Diftance  C E,  letting  one  Foot  of  the  Com- 
palfes  in  C\  crofs  the  Axis  at  A^andA7^  lo  fhali 
thefe  Points  be  the  Foci  required. 

COROLLARY  II. 

Since  (by  Cor.  i.  Prop.  2.)  the  Reftangle  D  KB 

—  — -p-  ;  which  Quantity  — ,  is  alio  (by 

Cor.  i.  of  this  Propofition )  proved  equal  to  A  C 
Square;  his  plain  the  Rectangle  DNE  — AC 
Square,  or  to  a  fourth  Part  of  the  Figure ,  as  Apol¬ 
lonius  calls  it. 


And  then  make  MC—C  E  of  the  Hyperbola  ; 
for  then  fhali  the  Hypothenufe  A 7C,  be  the  Diftance 
from  the  Centre  Cto  the  Focus  ATrequired. 

COROLLARY  II. 

Since  the  Rcftangle  D  N  E  -f  Square  C  E  ~ 
Square  C  A7,  therefore  the  Square  CN — Square 
C  E  —  Rettangle  D  N E  :  Put  therefore,  for  Bre¬ 
vities  lake,  m  —  C  A7,  and  then  will  the  Rectangle 

a  n  /)  h  — 

D  N  E  —  mm - - -  in  this  Notation,  of 

4 

which  more  below. 

PROP.  III. 

In  the  Hyperbola  (See  Fig.  of  Prop,  i.)  the  Latus 
Rtftum  :  is  to  the  Latus  Tranfverfum  : :  as  the 
Square  of  any  Ordinate  IK:  is  to  the  Rectangle 
DIE,  contained  under  the  Lines  intercepted  be¬ 
tween  it  and  the  Vertexes  of  the  Latus  Tranf¬ 
verfum  and  the  Abfciftk. 


COROLLARY  III. 


Hence  ’tis  plain,  That  the  Square  of  C  E ,  half 
the  Tranfverfe  Diameter  :  is  to  the  Square  of  A  C 
or  E  F,  half  the  Second  Diameter ,  as  ’tis  called  :  : 
as  the  Latus  Tranfverfum  :  to  the  Latus  ReSlum. 

„  oobbooed  ■.  .  ,  ... 

For  -  ::  o  o  b  b :  o  o  c  d ::  o  b  b : 

4  ■  4 

.  .  o  c  d 

o  c  d  : :  o  b  :  —7— . 


COROLLARY  IV. 


Again,  Since  C  E  Square  :  A  CSquare  '.'.obi 

°~Cf~  (by  C°r.  3O  that  is?  As  the  Rettangle  DIE'. 

I  K  Square  (by  this  Propofition )  : :  tire  Square  of 
half  the  Tranfverfe  Diameter  :  is  to  the  Square  of 
half  the  Second  Diameter  ;  (or,  by  Cor.  2.  to  the 
Re&angle  E  N E  —  A  C  Square)  : :  as  the  R eft- 
angle  DIE:  to  the  Square  of  the  Ordinate 
IK. 

COROLLARY  V. 


For  litre  (as  above)  — *b~  =  Latus  ReSlum ,  0  b 

— - -  Latus  Tranfverfum ,  and  oecd-\~eec^j  WI^ 
b  t  —  Kl  Square ;  and  the  Reftangle  DIE  is  — 
■  Vol.  I. 


Hence  the  Square  of  the  Ordinate  K I  (Prop.  3  ) 
which  hitherto  in  the  Hyperbola  hath  been  deno¬ 
ted  by  0  e  c  d  -j-  e  e  c  d,  (See  Prop.  1.)  may  receive 
2  O  o  d  a  new 


HYP 


HYP 


a  new  and  uleful  Notation,  thus :  Since  CE~  ^ 

its  Square  will  be  ;  fay  therefore,  As  C E 

Square :  to  the  Re&angle  D  N  E  : :  Re&angle 
DIE',  to  a  fourth  Term,  which  will  be  the 
Square  of  the  Ordinate  I  K ;  and  in  this  Notation 
it  will  ftand  thus ; 


.  o  o  b  b  o o b b  r  .  f 

As  '  :  m  m  —  — - — .  »  lo  is  o  e  b  b  4-  e  e  b  b . 

4  4  1 


^  4  e  m  m  .  4  e  e  m  m  ,  .  .  ,  r 

to  i -  -f  - -  —  o  e  b  b  —  e  e  b  b  :  lo 

0  0  0 

that  the  Square  IK  is  equal  to  ~  m  -f* 

li  i. m  Iff _  o  e  b  b —  eebb.  The  Ufe  of  which 
0  0 

will  follow  in  the  next  Propolition. 


PROP.  IV. 


In  the  Hyperbola ,  the  Difference  between  the  Eight 
Lines  K  N  and  K  n,  drawn  from  the  fame  Point 
in  the  Curve  to  both  the  Foci,  is  always  equal  to 
the  Tranfverfe  Diameter  or  Axis  D  E. 

From  the  Point  K  in  the  Curve,  let  the  Ordi¬ 
nate  K  I  be  applied  ;  then  will  El  be  the  Abfciffa , 
and  noted  e  b.  Let  C  NoxCn,  the  Diitance  from 
the  Focus  to  the  Centre,  be  called  m,  as  in  Cor.  2. 
of  Prop.  2.  then  will  1  N  z=.C  I  C  N  —  \  ob 

e  b  -f  m  ?  and  I  n  ■=:  C  I  —  (7/2  —  b 
'  4*  e  b  —  m. 

Square  each,  and  I  N  Square  —  %  o  o  b  b  -f- 
eebbfeebb -jr  obm-\-2ebm-\-mm:  And 
I  n  Square  o  ebb  e  b  b  e  e  b  bzzzo  b  m 
~~2ebm-\-mm. 


To  each  of  which  Squares  add  the  Square  of 
the  Ordinate  IK,  which  in  this  Notation  will  be 

found  to  be  ^ - f-  «■  ■'  — — o  e  b  b — e  ebb. 

o  0  0 

(See  Cor.  5.  of  Prop.  3.)  and  there  will  arife  the 
Square  of  the  Hypothenufes  K  Ntrz  to  4  0  0  b  b 

0  b  m  4-  2ebm-\-mm-f  - - -  -p 


4£  e  tn  tn  an(^  0f  a  «  —  ’  0  0  b  b  —  0  b'm  — 
o)  5  4 

,  ,  .  4  e  m  m  ,  4  e  e  m  m 

ieb  m  mm  dr  — -  -1 - — —  „ 

Out  of  which  Quantities  extraft  the  Square 
Roots,  as  may  eafily  be  done,  and  there  will  be 
found, 


K  N  =  |  ob  4*  m  4-  — y—  > 

And 

Kn  zz  |  0  b  —  m  —  -■-*  m.  : 

Whofe  Sum  is  juft  0  b.  E.  D. 

N.  B.  Tho*  the  laft,  K  n  rz  \ob  -m  —  2  e  my 
be  an  impoffible  Equation,  yet  ’tis  no  matter  here, 
becaufe  all  the  parts,  but  7  0  b  are  loft  in  the  Ad* 
dition. 


PROBLEM  I. 

To  deferibe  an  Hyperbola ,  having  the  Tranfverfe 
Diameter  D  E,  and  the  Foci  N  and  n  given. 

.  4 


•  * 


C  :  * 

Ft 


'•I, 


S'njX  .D  n 


From  N,  at  any  convenient  Diftance,  as  N  Fi 
ftrike  an  Arch,  and  keeping  the  Com  pafles  at  that 
Diftance  with  one  Foot  in  E ,  mark  the  Point  G 
in  the  Axis  continued  ;  then  with  the  Length 
G  D,  and  one  Foot  in  «,  crofs  the  former  Arch  F, 
lb  Ihallyou  find  a  Point  which  is  in  the  Hyperbola  : 
And  by  this  Method  repeated,  you  may  find  an¬ 
other  Point  /  further  on,  and  lo  many  as  you 
pleafe.  The  Reafon  of  which  is  evident  from 
this  Propojitien. 


PROP.  V. 

Let  the  Second  Axis  or  Conjugate  Diameter  of  the 
Hyperbola  B  A  be  brought  down  and  placed  at 
the  Vertex  parallel  to  the  Ordinates ,  as  OP; 
then  if  from  the  Centre  C,  you  draw  thro 9  the 
Points  O  and  P  two  Right  Lines  running  on  in¬ 
finitely  :  And  after  this  draw  a  Parallel  to  this 
Diameter  within  the  Hyperbola,  as  O  R, 
I  fay. 

It  will  be  plainly  demonftrable, 

I.  That  the  Parts  of  the  produced  Ordinates  G 
and  H  R,  intercepted  between  the  Curve  and  the 
Afymptotes ,  will  always  be  equal. 

For  the  Triangles  »»  E  P  and  C  F  R,  being 
fimilar,  as  alio  CEO  and  C  F  Cl,  it  mu  ft 
be,  As  C  E  :  E  0  (or  E  P  )  C  F :  F  d 
or  F  R  :  But  0  £  and  E  P  are  equal  ; 
wherefore  Q_  F,  and  F  R ,  muft  be  equal ; 
from  which,  taking  the  equal  Ordinates,  the 
Remainders  H  R ,  and  D  O’,  muft  be  equal. 
E.  D. 


II.  The 
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II.  The  Rectangle  under  G  and  G  R,  (or 
R  R  and  H  Q^)  will  ever  be  equal  to  the  Square 

c/  E  O  ^  or  to  a  fourth  Part  of  the 

Figure. 


For  the  Triangles  CEO  and  C  F  Q  being 
fimilar,  C  E  :  E  0  : :  C  F :  F  Q_ : :  or  as  the 
Square  C  E  :  Square  E  O.  That  is,  (by  Cor.  3. 
Prop.  3.  )  as  the  Latus  Tranfverfum ,  to  the 
Latus  ReSlum.  That  is,  by  the  fame  Propofiti- 
on,  as  the  Re&angle  D  F  E,  is  to  F  G  Square. 
And  C  E  Square  :  E  0  Square  ::  C  F Square: 
F  Cl  Square.  But  if  from  C  F  Square,  you 
take  away  the  Reftangle  D  F  E,  there  will 
remain  C  E  Square  (by  6.  E.  2.  Euclid.)  And 
if  from  the  Square  of  F Q  you  take  the  Square 
of  FG,  there  will  remain  the  Reftangle  QG  R, 
(by  %.E.  2.  Euclid. )  and,  as  will  prelent  ly  ap¬ 
pear,  if  you  try  it  Algebraically*  after  the  man¬ 
ner  of  the  Demon  ftrations  in  that  Book.  Where¬ 
fore  thefe  two  Remainders  muft  be  to  each  other, 
as  their  Wholes,  7.  e.  as  the  Square  of  C  F,  to 
the  Square  of  F  Q  ::  or  as  C  E  Square  ;  E  O 
Square ;  and  then  it  will  Band  thus : 

CEO:  E  0  P  : :  C  E  □  :  Re&angle  QG  R. 

Or  Inverfely  :  As, 

E  0  □  :  C E  □  : :  Reftangle  Q_G  R  1  C E  □  . 

That  is,  the  Square  of  E  0,  and  the  Re£l- 
angle  4^  G  R,  have  the  fame  Proportion  to  the 
fame  Thing,  and  confequently  are  equal  one  to 
another. 

And  this  will  be  the  Cafe  every  where*  let  the 
Afymptotes  run  never  fo  far.  And  fince  the  far¬ 
ther  you  go  from  the  Vertex  of  the  Angle  C ', 
the  longer  inuft  the  Lines  G  R,  g  r,  of  neceffity 
grow,  fince  the  Reftangle  between  G  R  and  QG 
is  always  the  lame,  viz.  —  0  E  Square,  the 
fhorter  muft  G  (?,  g  q,  continually  grow  ;  and 
confequently  decreal'e  infinitely*  as  the  others  in- 
creafe  infinitely  ;  /.  e.  The  Curve  will  infinitely 
approach  to  the  Afymptote. 

But  yet  they  can  never  coincide ,  or  meet  with 
one  another :  For  if  the  Points  G  and  or 
e  and  q,  Qc.  fhould  ever  come  to  be  co-incident, 
it  will  be,  As  the  Rectangle  Z)  F  E  \  F  G 
Square  : :  So  will  CF  Square  :  be  to  FG  Square, 
(for  GF  Square,  and  FGl  Square,  would  then  be 
the  fame  Thing  )  ;  that  is,  the  Reftangle  DFE 
would  be  =  to  C  F  Square,  which  is  utterly 
impofiible,  as  is  plain  from  6.  E.  2.  Euclid . 

Wherefore  thele  Lines  are  true  Afymptotes ,  as 
Apollonius  named  them  from  this  Impoffibility 
of  Co-incidence  with  the  Curve  of  the  Hyperbola, 
when  placed  in  this  Pofition.  Vid.  Apoll.  Prop.  1. 
Lib.  2. 

HYPERBOLA.  In  Philo fi  TranfaSl ,  N.  34. 
you  have  a  Quadrature  of  the  Hyperbola  by  the 
Lord  Vilcount  Brouncker ,  by  a  Series  founded  on 
what  Dr.  Wallis  hath  demonftrated  in  his  Aritb. 
ef  Infinites ,  Prop.  87,  88,  89,  &c.  And  in  Phi* 
lof.  Tranf.  N.  30 6.  by  a  New  Quadratrix ,  invented 
by  the  Ingenious  Mr.  J.  Perks  of  (Great  Swinf  or d 
in  Worceflerfhire  ;  together  with  the  Conftruftiorl 
and  Properties  of  that  Quadratrix. 


\ 


HYPERBOLE,  [vV^aA^  of  Gr. 

tofurpals,]  in  Rbetorick >  is  a  Figure  which  re- 
prefents  1'hings  greater,  Idler,  better,  &c.  than 
m  Reality  they  are  ;  and  is'  ufed  in  Difcourfe, 
when  our  ordinary  Terms  are  too  weak  or  too 
Prong,  and  carry  no  Proportion  with  our  Idea; 
and  left  we  fhould  fpeak  too  little,  we  fly  out, 
and  fay  too  much,  or  the  contrary  :  As  to  exprels 
the  Swiftnefs  of  a  Horfe*  one  fhould  fay,  He 
was  fwifier  than  the  Wind ;  if  the  Slownefs 
of  a  Perfon,  That  he  moves  flower  than  a 
Snail . 

HYPERBOLICK  T  \_v7n$poKtK©-,  Gr.  1  of 

HYPERBOLICAL  j  or  pertaining  to  an  Hy¬ 
perbola,  or  Hyperbole. 

HYPERBOLICAL  Cylindroid^  is  a  folid  Fi¬ 
gure,  whofe  Generation  is  given  by  Sir  Chrifiopher 
Wren ,  in  Philofoph.  TranfaSl.  N.  48.  There  are 
two  oppofite  Hyperbolae,  join'd  by  the  Axis 
Tranfverfus  ;  and  through  the  Centre  there  is  a 
Right  Line  drawn  at  Right-Angles  to  that  Axis 
Tranfverfus ;  and  about  that,  as  an  Axis,  the  Hy~ 
perbolce  are  luppoled  to  revolve  :  By  which  Revo. 
Jution  a  Body  will  be  generated,  which  he  calls 
a  n  *  Hyperbolick  Cylindroid’,  and  whofe  Bales* 
and  all  Seftions  parallel  to  them  will  be  Circles. 
And  in  N.  53.  of  the  Tranfaclions ,  he  applies 
it  to  the  Grinding  of  Hyperbolical  GJaJfes ,  and 
faith,  They  muft  be  either  form'd  this  way,  of 
not  at  all. 

HYPERBOLICK  Leg,  a  Name  that  fome 
Authors  give  to  the  Hyperbole  ltfelf. 

HYPERBOLICK  Leg  [of  a  Curve 3  is  that 
which  approaches  infinitely  near  to  fome  Afymp* 
tote. 

HYPERBOLICK  Space,  is  the  Area  of  Space 
contained  between  the  Curve  of  an  Hyperbola  and 
the  whole  Ordinate. 

Any  Hyperbolick  Space  G  E  H  G  :  is  to  any* 
other  Hyperbolick  Figure  of  the  fame  Height 
g  E  hg,  (whole  Latus  ReSlum  and  Tranfverfum , 
as  in  the  Circle,  are  equal,  and  alfo  both  equal 
to  D  E,  the  Latus  Tr ahfverfum  of  the  former 
Space)  ; :  As  the  Conjugate  Axe  A  B  :  is  to  the 
Latus  Tranfverfum  D  E% 


X* 


<9  g  f  n  h 


For  the  Square  of  g  F  (the  Ordinate)  is  rr:  t9 
the  Rectangle  D  F  F,  (  by  the  Hyperbola  )  : 
Wherefore  the  Rsftangle  D  F  E  (  zsz  Square 

FG )  1 
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FG )  :  is  to  the  Square  FG  ::  as  Latus '  Tranf 
verfum  :  is  to  Latus  ReSlum  of  the  Hyperbola 
G  EHG  ;  i.  e.  as  the  Square  D  E  :  Square  A  B. 
Wherefore  the  Roots  of  thefe  Squares  will  be  alfo 
proportional,  and  confequently  F  g'.  F  G  .  . 
D  El  A  B  ;  the  former  two  Terms  ot  which  be¬ 
ing  each  an  lndivifible  of  the  two  Hyperaolick 
Spaces ,  it  will  follow,  that  the  whole  Spaces  are 
in  the  fame  Proportion. 

Wherefore  ge  h  g'.  G  EHG  D  E:  A  B. 

Or  GE  HG:  gehg::  AB:  D  E. 

d.  E.  D. 


be  fimilar  :  and  therefore  y  :  x  : :  y  :  ^  (  —  BT.) 

y 

Now  the  proper  Equation  for  the  Curve  is 
wherefore  their  Fluxions  will  be 


\pp~*y 

equal,  viz.  o  —  x  y  -f-  y  x  ;  or  x  y  ——  y  x  : 

And  dividing  by  x,  it  will  be  —  —  y.  But 
from  the  Ordinate’s  continual  decreafe  as  the  Ab. 

X  y 


fciffa  increafes,  the-;-  (=zBT,)  mull  be — q 

y  ~yy 

you  have  B  T~  —  x  zz  S  B. 


Hence,  if  you  find  the  Quadrature  of  any  Hy¬ 
perbola,  whole  Parameter  and  Latus  Tranfverfum 
are  equal,  you  may  fquare  any  other  Hyper¬ 
bola. 

In  Philofoph.  TranfaSl.  Numb.  34.  there  is  a 
Quadrature  of  the  Hyperbola  by  an  infinite  Series 
of  Rational  Numbers. 

In  Numb.  53.  there  is  a  Method  communicated 

by  Sir  Ckrijlopher  Wren ,  for  grinding  Glalfes  of 
an  Hyperbolick  Figure. 

HYPERBOLICUM  Acutum ,  is  a  Solid  made 
by  the  Revolution  ot  the  infinite  Area  of  the 
Space  contained  between  the  Curve  and  the 
Afymptote,  in  the  Apollonian  Hyperbola ,  turning 
round  that  Afymptote  ;  this  produces  a  Solid,  or 
j Body  infinitely  long,  and  yet  as  Torricellius  plain. 
]y  demon  Urates,  (who  gave  it  this  Name)  it  is 
equal  to  a  finite  Solid,  or  Body. 

c  * 

HYPERBOLI-FORM  Figures ,  are  fuch  Curves 
as  approach  in  their  Properties  to  the  Nature  of 

the  Hyperl3ola  5  and  are  ca^eci  ali°  HyPerb°l°ides- 

The  Method  of  drawing  Tangents  to  Hyperboli- 
form  Figures. 

Let  A  S’,  ST,  reprefent  the  Affymptotes  of  the 
Equilateral  Hyperbola  Mm  ;  then  will  S  be  the 
Centre  of  the  oppolite  Sections.  Draw  the  Or¬ 
dinate  MB,  and  another  infinitely  near,  as  mb. 


Let  p  be  the  Parameter  of  the  Figure,  let  SBzzx, 
and  MB  way:  Rmc=zy,  and  Bbzzx.  And  let 
it  be  required  to  draw  M  T,  a  true  Tangent  to  the 
Curve  in  the  Point  M,  luppofe  all  done,  as  in  the 
Figure  :  Then  will  the  Triangles  MBT,  and  MRm 


C  O  R  O  L.  I. 

When  the  Value  of  the  Sub-tangent  B  T  comes 
out  negative,  then  the  Point  T  will  fall,  as  here, 
on  the  contrary  Side  of  the  Ordinate,  with  re¬ 
gard  to  S,  the  beginning  of  x.  But  when  it  comes 
out  politive,  the  Point  T  will  be  on  the  contrary 
Side  ;  as  in  the  Parabola. 

C  O  R  O  L.  II. 

If  you  fuppofe  the  Parameter  — 1,  and  m  to 

m  . 

be  a  Negative  Number ;  theny  =  x  is  an  Ex- 
preffion  for  all  Hyp erboli -form  Figures ;  and 
juniverfally  the  Length  of  the  Sub-tangent  B  I , 

I—  (becaufe  /”  x  and  confequent¬ 
ly  m  y‘  1  y  —  x)  I  lay,  —  to  my*  “  (  be¬ 
caufe  yl  —  x)  to  m  x  ;  that  is,  To  the  Exponent , 
of  the  Power  of  the  Ordinate  multiplied  into  the 
Abfcijfa. 

To  invefligate  the  Area's  of  all  forts  of  Hyperboli- 
form  Figures. 

In  the  following  Figure,  let  the  Curve  C Mm  B 
be  an  Hyperboloid  ;  A  K  and  A  0  the  Afymp. 
totes:  Let  the  Sub-tangent  AT  be  called  r,  and 
the  Ordinate  P  Mzz  y.  The  General  Equation 

for  fuch  Curves  being  ywzx\  and  the  Exprefi 
lion  for  the  Sub-tangent  PT  being  m  x,  as  above. 
Let  G  «,  in  the  Figure,  be  always  taken  equal  to 

FT :  Then  will  t  y  zz  y  x.  And  the  Redangles 
N I G  nzzt y,  will  always  be  equal  to  the  Re. 
dangle  P  R  m  p  zzo  y  x  :  And  if  this  be  always 
done,  the  Figure  K  AV  B  C  infinite  towards  K  £7 

will  be  equal  to  Figure  K  LS H,  equal  to  all  the 

•  • 

ty  —  (becaufe  tzzmx)  all  the  m  x y.  But 
(  fuppofing  the  Figure  K  AO  B  C —  b  ;  and  the 
infcribed  Redangle  L  BO  A  =  d  )  then  will  the 
Figure  K L  BCzzb  —  d  —  all  the  xy  (becaufe 
/  R  —  x,  and  R  M  zzzy. )  Whence  all  the  Re¬ 
dangles  mxy—  all  theyx  —  b,  are  to  all  the 
xy  —  b  —  d ,  as  m  is  to  t.  And  by  Divifion, 
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W.  m  —  i : :  b  :  n that  is,  the  Figure  K  AO  B  C; 
Is  to  the  inlcribed  Reftangle  :  :  As  the  Exponent 
of  the  Power  of  the  Ordinate  m  :  Is  to  the  fame 
Exponent  lefs  i. 

COROLLARY. 

If  M  be  greater  than  i  ;  then  the  Space,  inde¬ 
terminate  towards  A,  may  be  meafured  :  But 
if  m  —  i,!  then  the  fecond  Term  in  the  Analogy 
m  —  i  —  o  ;  and  confequently,  the  Space 
KAOBC  is  infinite  towards  K ;  and  infinitely 
great  in  refpedt  of  the  Reftangle  L  0.  But  if  m 
be  lefs  than  i,  that  Space  KA  0  B  C  will  be  more 
than  infinite. 

Thus  in  the  common  Apollonian  Hyperbola , 

whofe  Equation  is  y  1  =  x  ;  or  (  fbppofing  a 
the  Parameter  zp  i  )  aa~  xy  ;  it  appears  that 
m — i  zzo;  and  confequently,  it  appears  that 
the  Proportion  between  the  Re&angle  L  6>,  and 
the  laid  infinite  Space  is  infinitely  great.  See  more 
of  this  in  Hayes’/  Fluxions ,  p.6 1,  Be. 

HYPERBOLOIDES  [oft/'^oxw  and  hj[&,G r. 
Form]  are  Hyperbola’s  of  the  higher  kind,  where¬ 
in  m  >  i  and  n  >  t  e.g.  ay  3  —  b  x  2  (a-\-x). 

HYPERBOREAN  [in  Geography ,  fituated  to 
the  Northward  of  Scythia ,  of  vmg  beyond,  and 
Bopictf ,  Gr.  the  North  Wind.]  Hence  the  Inhabi¬ 
tants  of  thofe  Places  were  called  Hyperboreans. 

HYPERCATALEPT1CK  Verfe  :  See  Depofi. 
tion. 

HYPERCATHARSIS,  [  of  Jure?  over  and  above, 
and  Kad-ayluj  Gr.  to  purge,  ]  is  a  Purge  that 
works  too  much. 

HYPERCK1SIS,  Gr.]  is  a  Critical 

Excretion  above  meafure. 

HYPERCRIT1CK,  [of  J-rep  above,  and  kpjivko( 
of  xetTiK  a  Judge,  of  Gr.  to  judge,]  an  over 
rigid  Critick  or  Cenfbr,  wiio  lets  nothing  pals, 
but  animadverts  feverely  on  the  flighteft  Fault. 

Vol.  L 


HYPERDISYLLABLE,  is  a  Word  of  more 
Syllables  than  two. 

HYPERDULIA,  [‘r^s of  t/Vep,  over 
and  above,  and  Gr.  Worfhip,  Service,  Be.] 

a  Name  in  the  Romijb  Theology,  for  that  Wor- 
fhip  that  they  render  to  the  Virgin  Mary  ;  that 
Worfhip  they  render  to  other  Saints  they  call 
JW/rt,  Dulia,  and  that  to  her  Hyper dulia,  as 
being  fuperior  to  the  other,  as  being  the  Mother 
of  God.  t 

HYPEREPHIDROSIS,  [ofyV«f  and  hpiJ'gasif, 
Gr,]  is  too  much  Sweating. 

HYPERMETER,  [  of  uV£p  and 

(JtiT&Vi  Gr.  Meafure^]  the  fame  as  Hypercatale- 
Slick. 

HYPERQA,  [vVsp«a,  Gr.]  are  the  two  Holes 
in  the  upper  Part  of  the  Offa  Palati ,  which  re¬ 
ceive  the  pituitous  Humours  from  the  Mammil¬ 
lary  Proceifes,  and  after  they  are  feparated,  diE 
charge  them  at  the  Mouth.  Thro’  thofe  a  Branch 
of  the  Fifth  Pair  of  NetVes  pailes  to  the  Palate, 
Uvula,  and  Gums. 

HYPERSARCOSIS  [of  uVsp  and  <Ta?Kti<rif,  of 
Gr.  Fiefh,  ]  is  an  Excrefcence  of  Fiefh.  in 
any  part. 

HYPERTHYRON,  \uvl gSvpv,  Gr]  in  Archi. 
teSlure ,  is  a  large  Table,  ufu&lly  placed  over 
Gates  or  Doors  of  the  Dorick  Order,  above  the 
Chambranle,  in  form  of  a  Frize. 

HYPETHRE,  in  the  Antient  Archite&ure, 
was  two  Ranks  of  Pillars  all  about,  and  ten  at 
each  Face,  of  any  Temple,  Be.  with  aPeriftyle 
within  of  fix  Columns. 

HYPHEN,  [vipiv,  Gr.]  is  an  Accent  in  Gram¬ 
mar,  that  implies  two  Words  are  to  be  join’d,  as 

Male-Sanns. 

HYPNOTICKS,  \y7rv0TtyJ.  of  tf*r©:?Gr.  Sleep,] 
are  thofe  Things,  which  by  either  fixing  the  Spi¬ 
rits,  or  by  ftraitning  and  fhutting  up  the  Pores, 
caufe  Sleep.  Blanchard. 

HYPOB1BASMUS  1  See  Equation ,  N.  4. 
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HYPOBOLE  [uVoffo^Hj  Gr.  Excefs,]  is  a  Fi¬ 
gure  in  Rhetorick ,  whereby  we  anfwer  what  we 
prevented  to  be  objected  againft  by  an  Adver¬ 
sary. 

HYPOCATHARSIS,  a  too  weak  or  feeble  Pur¬ 
gation. 

HYPOCHONDRIAC  A  AffeSlio :  See  Hypochon¬ 
driac  us  AfeSlus. 

HYPOCHONDRIACUS  Ajfeffus,  is- (  faith 
Blanchard )  a  kind  of  Convullive  Pafiion  or 
Afte&ion,  ariling  from  the  flatulent  and  pungent 
H  umours  in  the  Spleen  or  Sweet-bread,  which 
affli&s  the  Nervous  and  Membranous  Parts.  L. 

Or,  as  others  fay,  it  proceeds  from  windy  Hu¬ 
mours  bred  in  the  Hypochondres ,  whence  a  black 
Phlegm  arifeth  that  infefrs  the  Animal  Spirits, 
and  they  the  Mind,  and  is  what  they  call  Hypo . 
chondriack  Melancholy. 

HYPOCHONDR1UM,  [of  CroXovM*.  of  JtJ 
under,  and  %ov!p&-,  Gr.  a  Griftle,]  or  Subcarti- 
lagineum ,  is  the  upper  part  or  Region  of  the 
Abdomen ,  under  the  Cartilages  of  the  Cheft  or 
fhort  Ribs :  In  the  Right  Hypochondrium  lies 
the  Liver,  and  a  part  of  the  Stomach  ;  in  the 
Left  the  Spleen,  and  a  greater  part  of  the 
Stomach. 

HYPOCHYMA,  ['Tt 'vyypet  of  Coroyfu,  Gr.  to 
pour  under, is  a  depraved  Sight,  whereby  Gnats, 
Cobwebs,  little  Clouds,  or  luch  Eke,  feem  to 
fwim  before  the  Eyes.  The  Caufe  of  it  leems  to 
conflll  in  turbid  Humours,  or  fometimes  in  the 
Optick  Nerves,  whole  little  Pores  are  obfiru&ed 
by  the  Matter  that  is  thrufi  into  them.  Blan¬ 
chard. 

HYPOCHYSIS,  the  fame  with  Hypochyma. 

HYPOCRAS,  [fome  derive  the  Name  from 
Hippocrates ,  and  others  of  Cnif  over  and  above, 
and  yjiya.vvvp.i-,  Gr.  to  mix, 3  a  kind  of  Beverage 
made  of  Wine,  with  Spices  and  other  Ingredients 
infufed  in  it. 

HYPOGjEUM,  ['TToyctiov,  Gr.  3  a  Name 
which  the  antient  Arcbitefts  gave  to  all  the  parts 
of  a  Building  that  were  under  Ground  }  as  Cel¬ 
lars,  Sc. 

HYPOGASTRICK  Artery ,  is  by  fome  faid  to 
be  a  Branch  of  the  internal  Lliaca ,  and  difiributes 
it  lelf  among  the  Parts  of  the  Hypogajlrium ,  to 
the  Bladder,  Rcftum  (  in  Females  to  the  outer 
and  inner  fide  of  the  Matrix  and  Vagina )  Ve fi¬ 
eld  es  Semin  ales,  Projlata  Penis ,  and  to  the  Os 
Sacrum ,  and  all  Parts  continued  in  the  Pelvis  : 
Then  it  gives  two  conliderable  Branches,  which 
go  out  of  the  lower  Belly  ;  the  firil  palfes  under 
the  Pyrifcrmis ,  and  goes  to  the  Glutcei the 
fecond  goes  to  the  Obturatores  and  the  Glutceus 
Major. 

H YPOGASTRIUM,  [fyoroyetT^tov  of  Wo  and 
Gr.  the  Belly,  ]  is  the  lowermofl:  Region 
of  the  Abdomen ,  reaching  from  three  Inches  be¬ 
low  the  Navel,  to  the  Abdomen ,  Os  Pubis ,  and 
Groins. 

HYPOGLOSSIS,  \fT'7royKM<T<ui,  Gr.3  or  Ra- 
inda ,  is  an  Inflammation  or  Exulceration  under 
the  Tongue  :  Alfo  a  Medicine  that  takes  away 
the  Alperity  of  the  Larynx.  Blanchard. 

HYPOGLOTTIS,  ['Y-to^ahitt/j  of  t Wo  under, 
and  yh'a'jr*,  Gr.  the  Tongue, 3  the  two  Glands 
of  the  Tongue  are  fo  call’d  :  The  Tongue  has 
four  large  Glands,  two  of  which  are  iituate  un¬ 
der  it,  near  the  Vena  Ranulares ,  and  are  called 
Hypoglot tides  5  the  two  oilier  are  on  the  Sides  of 


the  Tongue:  They  all  filtrate  a  kind  of  ferous 
Matter  of  the  Nature  of  Saliva,  which  they  dis¬ 
charge  by  fmall  Duds  near  the  Gums  into  the 
Mouth. 

HYPOMOCHLION,  [<7 'oropoyxiov,  Gr.3  or 

Prop ,  in  Mechanicks ,  fignifies  the  Roller,  which  is 
ufiially  let  under  the  Leaver,  or  under  Stones  or 
Pieces  of  Timber,  to  th»  end  that  they  may  be 
more  eafily  lifted  up  or  removed. 

HYPOPHTHALMIA,  [‘T 'iropSanpt*,  Gr.3  is 
a  Pain  in  the  Eye  under  the  Horney  Tunick* 
Blanchard. 

HYPOPHORiE,  are  deep,  gaping,  and  fiftulous 
Ulcers.  Blanchard. 

HYPOPHYLLOSPERMOUS  Plants ,  are  fuch 
as  bear  their  Seeds  on  the  Backlides  of  their  Leaves, 
as  the  Capillaries  :  See  that  Word. 

HYPOPYON,  [fTroTrvov,  Gr.]  is  a  gathering 
of  Matter  under  the  Horney  Tunick  of  the 
Eye,  which  lometimes  covers  .the  whole  Pupil , 
hindering  the  Sight,  and  fometimes  incompalfes 
the  Circle  of  the  Iris,  like  the  paring  of  a 
Nail ;  whence  ’tis  called  Onyx  or  Unguis. 

HYP05ARCA,  the  lame  with  Anafarca. 

HYPOSARCIDIUM,  the  lame  as  Anafarca. 

HYPOSILOIDES :  See  Hyoides. 

HYPOSPATHYSMUS,  [  W owatiictp©-,  Gr.  ] 
is  an  Incilion  in  the  Forehead,  made  by  three 
Cuts  or  Divillons,  and  where  the  Spatula  is 
thruft  in  under  the  Skin.  Blanchard. 

HYPOSPHAGMA,  [  oVo r<pctypei,  Gr.3  Is  a 
Blood-lhot  from  a  ftroke  upon  t he  Eye. 

HYPOSTASIS  Urince,  is  that  thick  Subfiance 
which  generally  fiublides  at  the  Bottom  of  the 
Urine. 

HYPOSTASIS,  [uVoreox/?  of  Wo  under,  and 
r«V/f  of  raw  or  Vnpi,  Gr.  to  Hand  and  exifi,] 
Subfifiance,  a  Term  us’d  in  Theology  for  Perfon. 

HYPOSTASTICAL  Principles  ;  Paracelfus  and 
his  Followers,  called  the  three  Chymical  ones, 
Salt,  Sulphur ,  and  Mercury ,  fo. 

HYPOTHENAR,  [vorS-sm?,  Gr.3  is  a  Mufcle 
which  helps  to  draw  the  Little-finger  from  the 
refi: ;  alfo  the  Space  from  the  Fore  to  the  Little- 
finger.  Blanchard. 

HYPOTHENUSE,  Gr.3  in  a 

Rightmngled  Triangle,  is  that  Side  which  fub- 
tends  the  Right-angle,  and  conlequently  the 
longefi.  The  Square  of  this  Line  in  a  Right- 
angled  and  Right-lined  Triangle,  is  always  equal 
to  the  Sum  of  the  Squares  of  the  other  two 
Sides,  Prop.  47.  E.  1.  Euclid.  See  the  Demon- 
firation  under  Triangle. 

HYPOTHESIS,  [xazi&tienf  of  Wo  under,  and 
Si  (TP*  poiition,  of  nSn/xi  I  put,  Gr.3  a  Propofi- 
tion  or  Principle  which  we  fuppoie,  or  take  for 
granted,  in  order  to  draw  Conclufions  from  it, 
in  order  to  the  proof  of  a  Point  in  queftion. 

HYPOTHESIS,  the  fame  with  Suppofition : 
When  for  the  Solution  of  any  Phenomena  in  Na¬ 
tural  Philofophy,  Afironomy,  Sc.  fome  Princi¬ 
ples  are  fuppo/ed  as  granted,  that  from  thence  an 
intelligible  and  plaulible  Account  of  the  Caufes, 
the  Eftetts  of  the  propofed  Phenomena  may  be 
given,  the  laying  down  or  fuppofing  finch  Princi¬ 
ples  to  be  granted,  is  called  an  Hypothecs  ;  and 
the  Thing  laid  to  be  accountable  ealily  according 
to  that  Hypothecs,  if  it  give  a  clear  and  eafy 
Solution  of  the  Phenomena.  Wherefore  an  Hy¬ 
pothecs  is  a  Supposition  of  that  which  is  not 9 
for  that  which  may  be  and  it  matters  not  whe¬ 
ther 
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ther  what  is  fuppofed  be  true  or  not,  but  it  mufl: 
be  poflible,  and  Ihould  always  be  probable. 

An  Hypothecs ,  in  fome  Senfe,  falls  in  with  a 
Syftem  :  But  this  Word  is  ufually  taken  in  refpeft 
to  the  Univerfe,  and  in  Relation  to  the  Dil'po- 
litions  of  the  Heavens,  and  the  Motion  of  the 
Stars :  An  elaborately  contrived  Hypothecs  about 
which,  is  called  a  Syjicm  ;  as  the  Ftolemaick , 
Copernican ,  or  Tychonian  Syfem. 

HYPOTHESIS,  [  in  Phyficks ,  &c.  ]  a  fort  of 
Syftem  laid  down  from  ones  own  Imagination, 
by  which  to  account  for  fome  Phenomenon  or 
Appearance  in  Nature. 

HYPOTHESIS,  [in  AJlronomy ,]  a  Term  us’d 
of  the  feveral  Syllems  of  the  Heavens ;  ot  the 
different  manners  whereby  different  Aflronomers 
have  fuppos’d  the  heavenly  Bodies  to  be  ranged, 
moved,  Qc. 

HYPOTHETICAL,  [  -tetter  tth,  Gr.]  per- 
taining  to  Suppofition. 

HYPOTHETICAL  Proportions,  [  in  Logick,  ] 
is  a  Combination  of  two  categorical  Proportions, 
the  latter  of  which  follows  from  the  former, 
which  is  diftinguifhed  by  the  Particle  if. 

HYPOTRACHELION  [  of  M  under,  and 
5  Gr*  Hie  Neck,]  the  lower  part  of  the 

Neck. 

HYPOTRACHELION,  [-CmT&xnMov,  Gr.] 
in  Architecture,  is  the  Top  or  Neck  of  a  Pillar, 
or  the  moll  fender  part  of  it  which  touche th 
the  Capital. 

It  is  taken  by  fome  for  that  Part  of  the  Tufcan 
and  Dorick  Capitals  which  lies  between  the  Pchi- 
nus  and  the  Aftragal ;  and  is  otherwife  called  the 
Collar ,  Gorge,  or  Prize  of  the  Chapiter . 

HY  POTYPOSIS,  [-vSebtoWk,  Gr-]  1S  a  lively 
and  exaft  Delcription  of  any  Objeft  made  in 
F  3  ncy. 

HYPOZOMA,  is  a  Membrane  that  parts  two 
Cavities,  as  the  Mediaftinum  in  the  Thorax. 
Blanchard. 

HYPS1LOGLOSSUS :  See  Bafioglojfus. 

HYSSOP1CK  Art,  a  Name  given  to  Chymifry 
by  Paracelfus,  in  allulion  to  that  Text  in  the 
Pfalms,  Purge  me  with  Hyjfop,  becaufe  Chymi¬ 
fry  purifies  Metals,  Minerals,  &c. 

HYSTERALGY,  [t Irt&Kyt*  of  the 

Matrix ,  and  d^y©  pain,  Gr.  ]  a  pain  in  the 
Matrix  or  Womb,  occalioned  by  an  Inflammati¬ 
on  or  other  Dilorder  therein. 

HYSTERICA,  [d?se/**\  Gr.]  are  Medicines 
againft  the  Difeafes  of  the  Womb. 

HYSTERIC A-PASSIO,  Fits  of  the  Mother, 
is  (according  to  fome)  a  Convulfion  of  the  Nerves 
of  the  Par  Vagum  and  Intercoftal  in  the  Abdo- 
men ,  proceeding  from  a  pricking  Irritation  or 


Explolion  of  the  Spirits  :  This  Difemper  does 
not  always,  nor  indeed  ufually,  depend  upon 
the  Womb,  as  is  commonly  thought  :  ’Tis  leen 
fometimes  in  Men,  becaufe  the  Spleen,  Pancreas, 
and  other  adjacent  Bowels,  art  often  the  Caufe 
of  it.  Blanchard. 

Dr.  Purcell,  in  his  Book  of  Vapotirs,  attempts 
to  prove,  and  with  Probability,  That  the  Caufe 
of  Hyflcrick  Fits  is  neither  the  Six  Non-natural 
Things,  nor  the  folid  Parts  of  the  Body,  nor  the 
Blood,  nor  any  of  the  Recrements,  nor  the 
Womb,  not  Vapours  thence  arifing,  nor  the  irre¬ 
gular  diforderly  Motion  of  the  animal  Spirits ; 
nor  is  it  in  the  Chyle,  or  in  the  Ferment  of  the 
Stomach  or  Guts,  &c.  But  he  fuppofes  the  true 
Caufe  to  be  Crudities  and  Indigefions  in  the 
Aliments,  which,  by  little  and  little,  gather  to^ 
gether  in  the  Wrinkles  and  Folds  of  the  Stomach 
and  Guts  5  where  they  (as  he  fuppofes)  lie  for 
fome  time  without  much  fenfible  Motion  or 
Fermentation  within  themfelves,  till  at  lafl  by 
the  Heat  of  the  circumjacent  Parts,  their  grolfer 
Salts  are  divided  and  put  into  Motion  ;  which 
Fermentation  is  augmented  by  the  various  Juices 
which  flow  into  the  Guts  from  the  many  Glands 
which  are  placed  in  the  Lower  Belly  ;  and  by 
this  means  they  are  fo  difl'olved  and  liquified,  as 
to  enter  in  by  the  Vena  LaSlece  into  the  Blood, 
where  they  produce  thole  Accidents  which  caufe 
the  Symptoms  of  this  various  Difeafe. 

HYSTEROLOGY,  of  and 

OrpvTieyv,  and  a iyco,  Gr.  to  fay,]  a  Rhetorical  Fi¬ 
gure,  being  an  inverted  Difcourle,  a  vinous  man¬ 
ner  of  fpeaking,  wherein  the  natural  Order  of 
Things  is  inverted. 

HYSTEROMOTOCIA  [of  Cri&  the  Womb, 
t a  cutting,  and  tox,0*,  Gr.  a  Birth,]  or  SeClio 
Cefarea,  is  a  cutting  the  Child  out  of  the  Womb ; 
which  is  done  thus :  You  make  a  Semi-lunar 
SeCiion  under  the  Navel  along  the  Linea  Alba,  the 
Cavity  whereof  looks  towards  the  laid  Line  ; 
then  according  to  the  leading  of  the  Fibres,  the 
Fetus  being  extracted  after  the  Seftion,  the 
Wound  in  the  Womb  contracts  of  it  felf,  lb  that 
the  Blood  fcarce  flows  more  plentifully  than  in. 
a  Natural  Birth  ;  but  if  the  Mother  be  dead, 
choofe  the  moft  convenient  Place  you  can.  Blan - 
chard. 

HYSTERON  PROTERON,  [Zn&v 
Gr.]  a  Term  us’d  when  Perlons  fpeak  in  an  in¬ 
verted  Order  of  Words,  or,  as  we  fay,  fet  the 
Caft  before  the  Hcrfe. 

HYSTEROTOMIA,  [wrtf»To/w*  of  OW  and 
7%yLvu,  Gr.  to  cut,  ]  is  an  anatomical  Diife&ion 
of  the  Womb. 


The  End  of  the  First  Volume, 
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*  •  < 

ELements  of  Plain  and  Spherical  Trigonometry ; 

Together  with  the  Principles  of  Spherick  Ge¬ 
ometry,  and  the  feveral  Projections  of  the  Sphere 
in  Plano ,  8 vo. 

Short,  but  yet  Plain  Elements  of  Geometry,  and 
Plain  Trigonometry  5  Shewing,  how  by  a  Brief 
and  Ealie  Method,  moft  of  what  is  neceifary  and 
ufeful  in  Euclid,  Archimedes ,  Apollonius,  and 
other  Excellent  Geometricians,  both  Ancient  and 
Modern,  may  be  underflood.  Written  in  French 
by  F.  Ignat. it  aflon  Par  dies.  The  Fourth  Edition  : 

In  which  are  many  new  Fropoiitions,  Additions, 
and  ufeful  Improvements ;  the  Problems  being 
now  placed  every  where  in  their  proper  Order, 
and  ibe  whole  accommodated  to  the  Capacities  of 
Young  Beginners.  Svo.  1 

A  New  fhort  Treatife  of  Algebra ;  with  the  Ge¬ 
ometrical  Conitruilion  of  Equations,  as  far  as  the 
Fourth  Power  or  Dimenlion.  Together  with  a 
Specimen  of  the  Nature  and  Algorithm  of  Fluxi¬ 
ons ;  the  Second  Edition.  8 vo. 

Thefe  three  by  John  Harris ,  D.  D.  and  F.  R.  S. 

A  Treadle  of  Fluxions;  Or,  an  Introduction 
to  Mathematical  Philofophy  ;  Containing  a  full 
Explication  of  that  Method,  by  which  the  moft 
celebrated  Geometricians  of  the  prefent  Age  have 
made  Inch  vail  Advances  in  Mechanical  Philofo- 
phy  :  A  Work  very  ufeful  for  thole  that  defire  to 
know  how  to  apply  Mathematicks  to  Nature.  By 
Charles  Hayes ,  Gent.  In  Folio. 

Mathejis  Juvenilis  :  Or  a  Courfe  of  Mathema¬ 
tics,  for  the  Ule  of  Young  Students:  Containing 
Plain  and  Ealie  Treatifes,  by  way  of  Queftion 
and  Anlwer,  in  the  following  Sciences,  viz.  Arith- 
inetick,  Geometry,  Trigonometry,  Architecture 
Military  and  Civil,  Staticks  and  Mechanicks,  Op- 
ticks,  Afironomy  Spherical  and  Theorical,  Chro- 
iiology,  Dialling,  Qc.  By  Jo.  Chrijl.  Sturmius , 
Profeifor  of  Philolophy  and  Mathematicks  in  the 
Univeriity  of  Alter}'.  Made  Entilh  by  G.  Vaux , 
M.  D.  in  3  Vol.  8 vo. 

A  New  and  Moft  Accurate  Theory  df  the  Moon’s 
Motion  ;  whereby  all  her  Irregularities  may  be 
folv’d,  and  her  Place  truly  calculated  to  two  Mi¬ 
nutes.  Written  by  that  Incomparable  Mathemati¬ 
cian  Sir  Ifaac  Newton,  and  Publilh’d  in  Latin  by 
Mr.  D avid  Gregory  in  his  Excellent  Afironomy. 

De  la  Hire's  Elements  of  Conick  Sections,  in 
Englijh.  8z >o. 

A  Treatife  of  Oj. ticks  DireCt  ;  Ihewing  by  new 
Obfervations,  and  from  new  Principles,  how  Ob¬ 
jects  are  apprehended  by  the  ViliveSenle,  with  re- 
fpeCt  to  their  Difiance  from  the  Eye,  and  their 
Oblique  Situation:  Delivering  alfo  Rules  for 
drawingPifturesagainfl  a  Wall,  to  becfeen  oblique- 
dyq  anti  are  likewife  applicable  to  the  Carving 
Statues,  to  be  let  in  High  Places  ;  To  which  is  ad¬ 
ded  an  Appendix  to  PerfpeCtive,  4 to. 

Mechanick  Exercifes ;  Or,  The  DoCtrine  of 
Handy- Works,  applied  to  the  Art  of  Smithing, 
Brick  lay  ery,  Carpet;  try  ^  ^Jojne/y,  and  fuming. 
To  which  is  added  Mechanick  Dialling  ;  (hewing 
how  to  draw  a  true  Sun-Dial  on  any  given  Plane, 
however  iituated,  only  with  the  help  of  a  Strait 
Ruler,  and  a  pair  of  Compaifes;  and  without  any^ 


Arithmetical ’Calculation.  By  Jofeph  Moxon ,  late 
Fellow  of  the  Royal  Society,  and  Hydrographet 
to  the  late  King  Charles.  The  Fourth  Edition,  8 vo. 

Evelin's  Parallel  of  Antient  and  Modern  Archi¬ 
tecture.  Folio. 

,  Bland's  Military  Difcipline,  8 vo. 

DiSUonarium  (Econcmium  :  Or,  The  Family 
Dictionary.  Two  Volumes  Folio. 

Cabnet’s  Dictionary  of  the  Bible.  Three  Volumes 
Folio:  With  160  Coppei  Plates. 

Treatife  of  Euclid ,  By  E.  Stone. 

Military  Architecture :  Or,  The  whole  Art  of 
Fortification,  in  a  BroadSheet. 


Printed  for  MefJ \  Ward  and 

Wick  steed  in  the  Inner-Tem- 

•  *  *  • 

ple-Lane  ;  and  A.  W  a  r  d  at  the 
KingVAyms  in  Little-Britrin. 

PAlladio  Londinenfis :  or,  Th t'London  Art  and 
Method  of  Building.  In  Three  Parts.  Part  1. 
Containing  fuch  Geometrical  Problems  as  are  ne- 
ceflary  in  deferibing  Arches  and  Groins,  So.  Alfo 
the  moft  approved  Methods  for  the  meafuring  of 
all  forts  of  Artificers  Works  relating  to  Building. 
Likewife  the  Prices,  not  of  the  Materials  only, 
but  alfo  of  the  feveral  kinds  of  Works  performed 
by  Bricklayers,  Mafons,  Carpenters,  Joiners , 
Smiths,  Plaijlerers,  Plumbers,  Glaziers,  Painters , 
Paviors.  The  Prices  of  all  forts  of  Iron-Works, 
viz.  Nails,  and  the  exi.Ct  Weight  they  ought  to 
be ;  Locks,  Bolts,  Hinges,  Latches,  Efc.  With  Di¬ 
rections  for  making  an  Eftimate  of  the  Charge  of 
any  Fabric  great  or  final]. 

Part  II.  Containing  plain  and  eafy  Directions 
for  the  ConfiruCtion  of  the  Five  Orders  of  Archi¬ 
tecture,  with  their  Pedefials,  Imports,  Arches, 
Elevations  ancl  Profiles.  The  ufual  Mouldings, 
with  the  feveral  Doors  proper  for  each  Order. 
Ornaments  for  Doors  and  Windows.  Likewile  a 
new  and  eafy  Method  (  never  before  publifhed  ) 
of  finding  the  exaCt  Module,  or  Diameter,  in 
order  to  the  erecting  either  Column  or  PUafiers, 
Arithmetically,  Geometrically,  and  by  an  Infpe- 
Ctional  Plain  Table,  Ihewing  the  exaCt  Diameter 
in  proportion  to  any  Height  given,  and  in  all  the 
Variety  of  Cafes  that  poffibly  can  happen  in  Pra¬ 
ctice.  Alio  how  to  calculate  the  Diameter  of  all 
the  Orders,  according  to  the  Proportions  laid 
down  by  any  other  Author.  Likewife  the  Me¬ 
thod  of  reducing  any  Module  (from  6  to  24  In¬ 
ches  Diameter)  to  Feet  and  Inches,  by  a  new  In. 
fpeCtional  Table ;  whereby  the  Trouble  of  making 
and  dividing  a  Module  into  Minutes  is  avoided, 
and  the  Common  Two  Foot  Rule  made  tofupply 
the  Place  thereof. 

Part  111.  Contains  aDefcription  of  feveral  kinds 
of  Stair-Cafes ;  the  various  Forms  of  their  t wilted 
Rails,  &c.  Alfo  the  bell  Rules  for  framing  and 
truffing  all  manner  of  Roofs,  whether  Square  or 
Bevel.  Likewife  the  Ground  Rules  neceifary  to 
beobferved  in  Architecture  and  Building  in  general. 
The  whole  exemplified  on  Thirty-Even  Copper¬ 
plates. 

To  which  is  annexed,  The  Builders  Dictionary , 
containing,  an  Alphabetical  Explanation  of  the 
Terms  ufed  in  Architecture.  By  IVilliam  Salmon , 

junior. 


